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Active

RL78

16-Bit

24MHz

CSl, I2C, LINbus, UART/USART
DMA, LCD, LVD, POR, PWM, WDT
42

128KB (128K x 8)

FLASH

4K x 8

8K x 8

1.6V ~ 5.5V

A/D 9x10b

Internal

-40°C ~ 85°C (TA)

Surface Mount

64-LQFP

64-LFQFP (10x10)
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RL78/L13 2. ELECTRICAL SPECIFICATIONS (Ta = —-40 to +85°C)

Absolute Maximum Ratings (2/3)

Parameter Symbol Conditions Ratings Unit
LCD voltage Vi Vi1 voltageote ! -0.3 to +2.8 and \%
-0.3to Vs +0.3
Viz VL2 voltageMte ! -0.3 to Vs +0.3N0te 2 \Y
Vis Vs voltageMote ! —0.3 to Vi +0.3Note 2 \Y
Via Vs voltageMote ! -0.3t0 +6.5 \Y
Vicap CAPL, CAPH voltageM°te! —0.3 to V4 +0.3Note 2 \%
Vout COMO to COM7 | External resistance division method | —0.3 to Voo +0.3N°te2 \%
SEGO to SEG50 Capacitor split method —0.3 to Vop +0.3Note 2 \Y
output voltage -
Internal voltage boosting method -0.3 to Vi +0.3N0te 2 \Y

Notes 1. This value only indicates the absolute maximum ratings when applying voltage to the V1, Vi2, Vi3, and VL4 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 uF + 30%) and connect a
capacitor (0.47 uF + 30%) between the CAPL and CAPH pins.
2. Must be 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/L13

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

2.3.2 Supply current characteristics

(TA=-40t0 +85°C, 1.6 V<VbD<55V,Vss=0V) (1/2)
Parameter | Symbol Conditions MIN. | TYP. | MAX. | Unit
Supply Ipp1 Operating | HS (high- froco = 48 MHZN*'¢3, | Basic Vop =5.0V 2.0 mA
i:urrentNote mode rsY:):;:NTea!n) fin = 24 MHZzNote3 operation [\, "_ 3y 20 mA

Normal Voo =5.0V 3.8 6.5 mA
operation | v/, =30 v 38 | 65 | mA
froco = 24 MHz"°¢3 | Basic Voo =5.0V 1.7 mA
fin = 24 MHZz\°te 3 operation [\, "_ gy 17 mA
Normal | Voo =5.0V 3.6 6.1 mA
operaton | v/, = 3.0 v 36 | 61 | mA
froco = 16 MHz"°¢2, | Nomal Vobo=5.0V 2.7 4.7 mA
fn =16 MHZ'** | operation |y, — 3 gy 27 | 47 | mA
LS (low- froco = 8 MHZNote 3 Normal Voo =3.0V 1.2 21 mA
speed main) | fit = 8 MHZNote3 operation [\, "_ 5 oy 12 21 mA
modeNOIe 5
LV (low- fioco = 4 MHZzNete 3, Normal Voo =3.0V 1.2 1.8 mA
voltage main)| fin = 4 MHz°te3 operation [\, "_ 5 oy 12 18 mA
modeNoleS
HS (high- fux = 20 MHzNte 2, Nomal | Square wave input 3.0 5.1 mA
speedNTea!n) Voo =5.0V operalion | Rosonator connection 3.2 52 mA
mode fux = 20 MHZN°te 2, Normal | Square wave input 2.9 5.1 mA
Voo =3.0V operaion | Resonator connection 3.2 5.2 mA
fux = 16 MHzNot 2, Nomal | Square wave input 25 44 mA
Voo =50V operaion | Resonator connection 2.7 45 mA
fux = 16 MHzNote 2, Nomal | Square wave input 25 4.4 mA
Voo =3.0V operation | Resonator connection 27 45 mA
fux = 10 MHZN°te 2, Normal | Square wave input 1.9 3.0 mA
Voo =5.0V operaion | Resonator connection 1.9 3.0 mA
fux = 10 MHZNote 2, Nomal | Square wave input 1.9 3.0 mA
Voo =3.0V operaion | Resonator connection 1.9 3.0 mA
LS (low- fux = 8 MHZz\te 2, Nomal | Square wave input 1.1 2.0 mA
speed main) | Voo = 3.0V operaion | Resonator connection 11 | 20 | mA
modeN°te s
fux = 8 MHZzNote 2, Normal | Square wave input 1.1 2.0 mA
Voo =2.0V operaion | Resonator connection 1.1 2.0 mA
Subsystem | fsus = 32.768 kHzN°'® | Normal | Square wave input 4.0 54 A
clock g operation Resonator connection 4.3 54 LA
operation Ta=-40°C
fsus = 32.768 kHz "°t® | Normal Square wave input 4.0 5.4 LA
K operation Resonator connection 4.3 54 LA
Ta=+25°C
fsus = 32.768 kHz"*** | Normal Square wave input 4.1 71 LA
K operaion | Resonator connection 4.4 71 UA
Ta=+50°C
fsus = 32.768 kHz"°*® | Normal Square wave input 4.3 8.7 HA
K operalion | Resonator connection 4.7 8.7 HA
Ta=+70°C
fsus = 32.768 kHz"°** | Normal Square wave input 4.7 12.0 LA
) operation | Resonator connection 52 | 12.0 | pA

Ta=+85°C

(Notes and Remarks are listed on the next page.)
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RL78/L13 2. ELECTRICAL SPECIFICATIONS (Ta = —-40 to +85°C)

Notes 1. Total current flowing into Vob, including the input leakage current flowing when the level of the input pin is fixed
to Vop or Vss. The values below the MAX. column include the peripheral operation current. However, not
including the current flowing into the LCD controller/driver, A/D converter, LVD circuit, comparator, 1/O port, 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.

3. 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 setting ultra-low power
consumption oscillation (AMPHS1 = 1). The current flowing into the LCD controller/driver, 16-bit timer KB20,
real-time clock 2, 12-bit interval timer, and watchdog timer is not included.

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)

fHoco: High-speed on-chip oscillator clock frequency (48 MHz max.)

fiH: High-speed on-chip oscillator clock frequency (24 MHz max.)

fsus:  Subsystem clock frequency (XT1 clock oscillation frequency)

a s~ DN

Except subsystem clock operation, temperature condition of the TYP. value is Ta = 25°C
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RL78/L13 2. ELECTRICAL SPECIFICATIONS (Ta = —-40 to +85°C)

Notes 1. Current flowing to Vob.

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

3. Current flowing only to the real-time clock 2 (excluding the operating current of the low-speed on-chip oscillator
and the XT1 oscillator). The value of the current for the RL78 microcontrollers is the sum of the values of either
Iop1 or Ipp2, and Irtc, when the real-time clock 2 operates in operation mode or HALT mode. When the low-
speed on-chip oscillator is selected, IriL should be added. Ibb2 subsystem clock operation includes the
operational current of real-time clock 2.

4. Current flowing only to the 12-bit interval timer (excluding the operating current of the low-speed on-chip
oscillator and the XT1 oscillator). The value of the current for the RL78 microcontrollers is the sum of the
values of either Iop1 or Iop2, and Itmka, when the 12-bit interval timer operates in operation mode or HALT mode.
When the low-speed on-chip oscillator is selected, IFiL should be added.

5. Current flowing only to the watchdog timer (including the operating current of the low-speed on-chip oscillator).
The current value of the RL78 microcontrollers is the sum of Ipp1, ooz or Ibps and lwot when the watchdog timer
operates.

6. Current flowing only to the A/D converter. The current value of the RL78 microcontrollers is the sum of Ipp1 or
Iob2 and laoc when the A/D converter operates in an operation mode or the HALT mode.

7. Current flowing only to the LVD circuit. The current value of the RL78 microcontrollers is the sum of Iop1, lop2 or
Iops and ILvp when the LVD circuit operates.

8. Current flowing only during data flash rewrite.

9. Current flowing only during self programming.

10. For shift time to the SNOOZE mode, see 21.3.3 SNOOZE mode in the RL78/L13 User’'s Manual.

11. Current flowing only to the comparator circuit. The current value of the RL78 microcontrollers is the sum of
Ibp1, lop2 or Ibps and lemp when the comparator circuit operates.

12. Current flowing only to the LCD controller/driver. The value of the current for the RL78 microcontrollers is the
sum of the supply current (lbo1 or Ibp2) and LCD operating current (l.cp1, lcoz, or I.cps), when the LCD
controller/driver operates in operation mode or HALT mode. However, not including the current flowing into
the LCD panel. Conditions of the TYP. value and MAX. value are as follows.
¢ Setting 20 pins as the segment function and blinking all
¢ Selecting fsus for system clock when LCD clock = 128 Hz (LCDCO = 07H)

e Setting four time slices and 1/3 bias

13. Not including the current flowing into the external division resistor when using the external resistance division

method.

Remarks 1. fi. Low-speed on-chip oscillator clock frequency
2. fsus: Subsystem clock frequency (XT1 clock oscillation frequency)
3. fcwk: CPU/peripheral hardware clock frequency
4. The temperature condition for the TYP. value is Ta = 25°C.
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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)

CSI mode connection diagram (during communication at same potential)

SCKp scK
RL78 .
microcontroller ~ SIP SO User device
SOp sI

CSI mode serial transfer timing (during communication at same potential)
(When DAPmn = 0 and CKPmn =0, or DAPmn =1 and CKPmn =1.)

tkevs, 2

kL, 2 tKHL 2

SCKp \ ZLZZ \

tsiki, 2 tksin2

tkso1, 2

SOp Output data ><

CSI mode serial transfer timing (during communication at same potential)
(When DAPmn =0 and CKPmn = 1, or DAPmn = 1 and CKPmn =0.)

tkey, 2

tkH1, 2 tkLL 2

SCKp /

tsiki, 2 tksit, 2

tksot, 2

SOp Output data ><

Remarks 1. p: CSI number (p =00, 10)
2. m: Unit number, n: Channel number (mn = 00, 02)
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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

R0O1DS0168EJ0210 Rev.2.10
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RL78/L13 2. ELECTRICAL SPECIFICATIONS (Ta = —-40 to +85°C)

CSI mode serial transfer timing (master mode) (during communication at different potential)
(When DAPmMn =0 and CKPmn =0, or DAPmn =1 and CKPmn =1.)

tkeve

tkua tkH1

SCKp \ \

tsik1 ks

Slp Input data

tkso1

SOp Output data

CSI mode serial transfer timing (master mode) (during communication at different potential)
(When DAPmMn =0 and CKPmn =1, or DAPmn =1 and CKPmn =0.)

tkeyi

tkH1 tki1

SCKp _/ \ 7/

tsika tksii

Slp Input data

tkso1

SOp Output data

Remarks 1. Ro[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, 10), m: Unit number , n: Channel number (mn = 00, 02),
g: PIM and POM number (g =0, 1)
3. fmck: Serial array unit operation clock frequency
(Operation clock to be set by the CKSmn bit of serial mode register mn (SMRmn).
m: Unit number, n: Channel number (mn = 00)
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RL78/L13 2. ELECTRICAL SPECIFICATIONS (Ta = —-40 to +85°C)

(8) Communication at different potential (1.8 V, 2.5V, 3V) (CSI mode) (slave mode, SCKp... external clock input)
(TA=-40to +85°C, 1.8V <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 tkey2 40V<Vop<5.5V, |20 MHz < fuck 12/fmck - - ns
time®e? 27V<Ves 8 MHz < fuck < 20 MHz | 10/fucx - - ns
40V
4 MHz < fmck < 8 MHz 8/fmck 16/fmck - ns
fmck <4 MHz 6/fmck 10/fmeck 10/fmck ns
2.7V <Vop<4.0V, |20 MHz < fuck 16/fmek - - ns
23VsWs 16 MHz < fuck < 20 MHz | 14/fuck - - ns
27V
8 MHz < fweck < 16 MHz | 12/fmck - - ns
4 MHz < fmek < 8 MHz 8/fmck 16/fmck - ns
fuck < 4 MHz 6/fmck 10/fmek 10/fmek ns
1.8V (2.4 VNote2) < | 20 MHz < fvck 36/fmck - - ns
Von <3.3V, 16 MHz < fuck < 20 MHz | 32/fuck - - ns
1.6V<Vh<
2.0 \otes 8 MHz < fuck < 16 MHz | 26/fuck - - ns
4 MHz < fmck < 8 MHz 16/fmck 16/fmck - ns
fuck < 4 MHz 10/fmck 10/fmek 10/fmck ns
SCKp high- tiH2, 40V<Vop<55V,27V<Vr<4.0V tkev2/2 tkev2/2 tkev2/2 ns
/low-level width | tk2 -12 -50 -50
27V<Vop<4.0V,23V<Vb<27V trey2/2 tkey2/2 tkey2/2 ns
-18 -50 -50
1.8V (2.4 VN2) < Vpp < 3.3V, trev2/2 trev2/2 trev2/2 ns
1.6 V< Vb <20 VNotes -50 -50 -50
Slp setup time | tsikz 40V<Vop<55V,27V<Vb<4.0V 1/fvck 1/fvck 1/fvck ns
(to SCKpT)Note4 +20 +30 +30
27V<Vop<4.0V,23V<Vu<27V 1/fmek 1/fmeck 1/fmeck ns
+20 +30 +30
1.8V (2.4 VN°2) < \pp < 3.3V, 1 vk 1 fvck 1 fvck ns
1.6 V< Vp<2.0VNotes +30 +30 +30
Slp hold time tksi2 40V<Vop<55V,27V<Vb<4.0V 1//fmek 1/fmeck 1/fmeck ns
(from + 31 +31 +31
SCKpT)eres 27V<Vop<4.0V,23V<Vo<27V 1ffuck 1ffuck 1ffuck ns
+ 31 +31 +31
1.8V (2.4 VV°e2) < \pp < 3.3V, 1 vk 1 vk 1 vk ns
1.6 V< V<20 \Notes + 31 +31 +31
Delay time tksoz [4.0V<Vop<55V,27V<Vb<4.0V, 2/fvcx 2ffvex 2/fmcx ns
from SCKp{ to Cb =30 pF, Ro = 1.4 kQ +120 +573 +573
SOp output'**e® 27V<Vop<4.0V,23V<Ve<2.7V, 2ffuck ek 2k | ns
Cb =30 pF, Ro = 2.7 kQ +214 +573 +573
1.8V (2.4 VN*2) < Vpp < 3.3V, 2/fmck 2/fvck 2/fmck ns
1.6 V< V<20 VNotes, +573 +573 +573
Cb =30 pF, Ro = 5.5 kQ

(Notes and Caution are listed on the next page, and Remarks are listed on the page after the next page.)
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RL78/L13 2. ELECTRICAL SPECIFICATIONS (Ta = —-40 to +85°C)

(1) I1?C standard mode (2/2)
(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.
Data setup time tsu:DAT 27V<Vop<55V 250 250 250 ns
(reception) 1.8V (2.4 VN3 <Vpp <55V | 250 250 250 ns
16V<Vop<55V - - - - 250 ns
Data hold time tHD:DAT 27V<Vop<55V 0 3.45 0 3.45 0 3.45 us
(transmission)"ete? 18V (2.4 VN3 <\Vpp <55V | 0 3.45 0 3.45 0 345 | us
1.6V<Vop<55V - - - - 0 3.45 us
Setup time of stop tsu:sto 27V<Vmm<55V 4.0 4.0 4.0 us
condition 1.8V (24 VN3 <Vpp <55V | 4.0 4.0 4.0 s
1.6V<Vop<b55V - - - - 4.0 us
Bus-free time tBur 27V<Vop<b5V 4.7 4.7 4.7 us
1.8V (24 VN3 <Vpp <55V 4.7 4.7 4.7 us
1.6V<Vop<55V - - - - 4.7 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 tHppaT 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 (loHs, loL1, Vori, Vor1) must satisfy the values in
the redirect destination.

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

Standard mode: Cb = 400 pF, Rb = 2.7 kQ
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RL78/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)

2.11 Timing Specifications for Switching Flash Memory Programming Modes

(TA=-40to +85°C,1.8V<Vop<55V,Vss=0V)

Parameter Symbol Conditions MIN. TYP. MAX. Unit
Time to complete the tsuiniT POR and LVD reset must be released before 100 ms
communication for the initial setting the external reset is released.

after the external reset is released

Time to release the external reset | tsu POR and LVD reset must be released before 10 us
after the TOOLDO pin is set to the the external reset is released.

low level

Time to hold the TOOLO pin at the | tvp POR and LVD reset must be released before 1 ms
low level after the external reset is the external reset is released.

released

(excluding the processing time of
the firmware to control the flash
memory)

TOOLO

<].'> <2.> <:.3> <a>
RESET L/ : !
E 723 ps + tho E E
' processing ! 00H reception '
i time ' (TOOLRXD, TOOLTxD mode);

tsu tsuiniT

%

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

<2> The external reset is released (POR and LVD reset must be released before the external
reset is released.).

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

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

Remark tsuinit: Communication for the initial setting must be completed within 100 ms after the external reset is released
during this period.
tsu:  Time to release the external reset after the TOOLO pin is set to the low level
tio:  Time to hold the TOOLO pin at the low level after the external reset is released (excluding the processing
time of the firmware to control the flash memory)
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RL78/L13 3. ELECTRICAL SPECIFICATIONS (G: INDUSTRIAL APPLICATIONS Ta = —40 to +105°C)

3.1 Absolute Maximum Ratings

Absolute Maximum Ratings (1/3)

Parameter Symbol Conditions Ratings Unit
Supply voltage Vob -0.5to +6.5 \%
REGC pin input voltage | Virecc REGC -0.3to0 +2.8 \%

and -0.3 to Vop +0.3Nte*
Input voltage Vi1 P00 to P07, P10 to P17, P20 to P27, P30 to P35, -0.3 to Vop +0.3N°te 2 \Y

P40 to P47, P50 to P57, P60, P61, P70 to P77,
P121 to P127, P130, P137

Vi2 P60 and P61 (N-ch open-drain) -0.3to +6.5
Vi EXCLK, EXCLKS, RESET -0.3 to Vop +0.3N0te 2
Output voltage Vo1 P00 to P07, P10 to P17, P20 to P27, P30 to P35, -0.3 to Vop +0.3N°te 2 \Y

P40 to P47, P50 to P57, P60, P61, P70 to P77,
P121 to P127, P130, P137

Analog input voltage Va1 ANIO, ANI1, ANI16 to ANI26 —0.3 to Vop +0.3 \Y
and —0.3 to AVRer) +0.3Notes 2.3

Notes 1. Connect the REGC pin to Vss via a capacitor (0.47 to 1 uF). This value regulates the absolute
maximum rating of the REGC pin. Do not use this pin with voltage applied to it.
2. Mustbe 6.5V or lower.
Do not exceed AVRrer(+) + 0.3 V in case of A/D conversion target pin.

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.

Remarks 1. Unless specified otherwise, the characteristics of alternate-function pins are the same as those of the port
pins.
2. AVkrer+): + side reference voltage of the A/D converter.
3. Vss: Reference voltage
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RL78/L13

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
Input voltage, Vin1 P00 to P07, P10 to P17, P22 to P27, | Normal input buffer 0.8Vop Vob \%
high P30 to P35, P40 to P47, P50 to P57,

P70 to P77, P125 to P127, P130,
P137
) P03, P05, P06, P16, P17, P34, P43, | TTL input buffer 2.2 Vob \%
P44, P46, P47, P53, P55 40V<Vmm<55V
TTL input buffer 2.0 Voo \
3.3V<Vop<4.0V
TTL input buffer 1.5 Vob \%
24V <Vop<33V
ViHs P20, P21 0.7Vop Vb \
ViHa P60, P61 0.7Vop 6.0 \
ViHs P121 to P124, P137, EXCLK, EXCLKS, RESET 0.8Vop Vob \%
Input voltage, low | Vi1 P00 to P07, P10 to P17, P22 to P27, Normal input buffer 0 0.2Vop \Y
P30 to P35, P40 to P47, P50 to P57,
P70 to P77, P125 to P127, P130,
P137
ViLz P03, P05, P06, P16, P17, P34, P43, | TTL input buffer 0 0.8 \%
P44, P46, P47, P53, P55 40V<Vmm<55V
TTL input buffer 0 0.5 \
3.3V<Vop<4.0V
TTL input buffer 0 0.32 \
24V <Vop<33V
ViLs P20, P21 0 0.3Vop \
ViLa P60, P61 0 0.3Vop
Vis P121 to P124, P137, EXCLK, EXCLKS, RESET 0 0.2Vop

Caution

Remark

The maximum value of Vin of pins P00, P04 to P07, P16, P17, P35, P42 to P44, P46, P47, P53 to P56,
and P130is Vop, even in the N-ch open-drain mode.

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

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

tri
TIOO to TIO7 J
1/fro
TOO0O0 to TOO07, TKBOOO, J
TKBOO01-0, TKBOO0O1-1,

TKBOO01-2

TITO Timing

trH

Interrupt Request Input Timing

tinTL
INTPO to INTP7 \

Key Interrupt Input Timing

UNTH

RESET Input Timing

trsL

RESET

tkrR
KRO to KR7 l
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RL78/L13 3. ELECTRICAL SPECIFICATIONS (G: INDUSTRIAL APPLICATIONS Ta = —40 to +105°C)

CSI mode serial transfer timing (slave mode) (during communication at different potential)
(When DAPmMn =0 and CKPmn =0, or DAPmn =1 and CKPmn =1.)

tkeyz

kL2 tkH2

\ /
SCKp
N

tsik2 tksi2

Slp Input data

tkso2

SOp Output data

CSI mode serial transfer timing (slave mode) (during communication at different potential)
(When DAPmMn =0 and CKPmn =1, or DAPmn =1 and CKPmn =0.)

tkeyz

tkH2 kL2

SCKp /
\

tsik2 tksi2

Slp Input data

tkso2

SOp Output data

Remarks 1. Rb[Q]: Communication line (SOp) pull-up resistance, Co[F]: Communication line (SOp) load capacitance,
Vb[V]: Communication line voltage
2. p: CSI number (p = 00, 10), m: Unit number, n: Channel number (mn = 00, 02),
g: PIM and POM number (g =0, 1)
3. fwmck: 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 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.)
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RL78/L13 3. ELECTRICAL SPECIFICATIONS (G: INDUSTRIAL APPLICATIONS Ta = —40 to +105°C)

3.7 LCD Characteristics

3.7.1 External resistance division method

(1) Static display mode
(Ta=-40to +105°C, Va4 (MIN.) £Vop £5.5V, 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 +105°C, V4 (MIN.) £Vop £5.5V, Vss =0 V)

Parameter Symbol Conditions MIN. TYP. MAX. Unit

LCD drive voltage Via 2.7 Vob \%

(3) 1/3 bias method
(Ta=-40to +105°C, V4 (MIN.) £Vop £5.5V, Vss =0 V)

Parameter Symbol Conditions MIN. TYP. MAX. Unit
LCD drive voltage Via 2.5 Vob \%
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RL78/L13

4. PACKAGE DRAWINGS

4. PACKAGE DRAWINGS

4.1 64-pin Products

R5F10WLAAFA, R5F10WLCAFA, R5F10WLDAFA, R5F10WLEAFA, R5F10WLFAFA, R5F10WLGAFA

JEITA Package Code

RENESAS Code

Previous Code

MASS (TYP) [g]

P-LQFP64-12x12-0.65

PLQP0064JA-A

P64GK-65-UET-2

0.51

HD
D
T detai of ead end
48 33
149 32
— =
| C7
—] —
— — L ——
= i
— — 0 — L
L
p
— + — E HE
] | ~—L1—
—] —
—] —
—] 1 (UNIT:mm)
— — ITEM DIMENSIONS
Q — D 12.00£0.20
T 17— E 12.00+0.20
1 HD 14.0040.20
| HE  14.00%0.20
- ZE UUHHUUU 2 A 1.60 MAX.
Al 0.10+0.05
- b A2 1.40+0.05
A3 0.25
oL als o
A7 b 0.3225 97
w2 o ous:BER
L 0.50
[ \ Lp  0.60+0.15
‘ 0 3o+gz
E Al- [e] 0.65
X 0.13
y 0.10
ZD 1.125
Each | ZE 1.125

Each lead centerline is located within 0.13 mm of
its true position at maximum material condition.

©2012 Renesas Electronics Corporation. All rights reserved.
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4. PACKAGE DRAWINGS

RL78/L13

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

R5F10WLAGFB, R5F10WLCGFB, R5F10WLDGFB, R5F10WLEGFB, R5F10WLFGFB, R5F10WLGGFB

— | 0T | — | T
G9'0| S0 |s€0| 1
— |S¢T| — | 3
— |S¢T| — | 9z
800| — | — | K
800 — | — | X
— | S0 | — | B
o8 — | 0 8

S2T0 10
02’0 |SYT'0| 60°0 2
— |8T0| — | g

5z0|ozo|st0]| 9

ST0| T0 |S00| v

LT | — | — | V¥V

2'¢1 1021 |8TT| 3H

2211021 |8TT | 9H

— [ ¥T [ — &y

T°0T | 00T | 66 El

T0T | 00T | 66 d

XeN |WON | UIIN | oquiss

sIgjBWI|IA Ut uoisuawiq [PV

*13S440 WI¥L 3ANTONI
LON S30d .Ex. NOISNIWIQ T
"HSV14 QTOW 3ANTONI LON 0Q
WZxu ANV T, SNOISNIWIQ T
(3LON

deRea

o
Ty

T

mLMEW .

UONJ8s SS0.J [eulwd L

vy

A I/

rew xapuj

ARARRAARARRAR

Iz

3H
3

n O NU

RAAARRAARARAAAA

[23

O

WELLELLELLELLET

AEEEEEEEEEEELE

a
T

9H

¥9

Be 0

MIAY9-dd / Mr9-dd / V-09dr9

V-8X7900d01d

05'0-0TX0T-¥9d4041-d

[dA1lssvi

2p0D snoinald

9po)d SVYSIN3Y

8po) abexoed v.LIAr

Page 121 of 123

R0O1DS0168EJ0210 Rev.2.10

Aug 12, 2016

RENESAS



