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What is "Embedded - Microcontrollers"?

"Embedded - Microcontrollers" refer to small, integrated
circuits designed to perform specific tasks within larger
systems. These microcontrollers are essentially compact
computers on a single chip, containing a processor core,
memory, and programmable input/output peripherals.
They are called "embedded" because they are embedded
within electronic devices to control various functions,
rather than serving as standalone computers.
Microcontrollers are crucial in modern electronics,
providing the intelligence and control needed for a wide
range of applications.

Applications of "Embedded -
Microcontrollers"

Active
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16-Bit

24MHz

CSI, I2C, LINbus, UART/USART
DMA, LCD, LVD, POR, PWM, WDT
20

32KB (32K x 8)

FLASH

2Kx 8

1.5Kx 8

1.6V ~ 5.5V

A/D 4x8/10b

Internal

-40°C ~ 85°C (TA)

Surface Mount
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32-LQFP (7x7)
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RL78/L12

1. OUTLINE
O ROM, RAM capacities
Flash ROM| Data flash RAM RL78/L12
32 pins 44 pins 48 pins 52 pins 64 pins
32 KB 2 KB 1.5 KBNOte R5F10RBC R5F10RFC R5F10RGC R5F10RJC R5F10RLC
16 KB 2 KB 1 KBNOte R5F10RBA R5F10RFA R5F10RGA R5F10RJA R5F10RLA
8KB 2 KB 1 KBNOte R5F10RB8 R5F10RF8 R5F10RG8 R5F10RJ8 -
Note

function is used.

Remark The functions mounted depend on the product. See 1.6 Outline of Functions.

In the case of the 1 KB, and 1.5 KB, this is 630 bytes when the self-programming function and data flash
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RL78/L12

1. OUTLINE

Pin count Package Fields of Part Number
Application N
32 pins 32-pin plastic LQFP (7 x 7) A R5F10RB8AFP, R5F 10RBAAFP, R5F10RBCAFP
G R5F10RB8GFP, R5F10RBAGFP, R5F10RBCGFP
44 pins 44-pin plastic LQFP (10 x 10) A R5F10RF8AFP, R5F10RFAAFP, R5F10RFCAFP
G R5F10RF8GFP, R5F10RFAGFP, R5F10RFCGFP
48 pins 48-pin plastic LQFP (fine pitch) A R5F10RG8AFB, R5F10RGAAFB, R5F10RGCAFB
(7x7) G R5F10RG8GFB, R5F10RGAGFB, R5F10RGCGFB
52 pins 52-pin plastic LQFP (10 x 10) A R5F10RJ8AFA, R5F10RJAAFA, R5F10RJCAFA
G R5F10RJ8GFA, R5F10RJAGFA, R5F10RJCGFA
64 pins 64-pin plastic WQFN (8 x 8) A R5F10RLAANB, R5F10RLCANB
G R5F10RLAGNB, R5F10RLCGNB
64-pin plastic LQFP (fine pitch) A R5F10RLAAFB, R5F10RLCAFB
(10 x 10) G R5F10RLAGFB, R5F10RLCGFB
64-pin plastic LQFP (12 x 12) A R5F10RLAAFA, R5F10RLCAFA
G R5F10RLAGFA, R5F10RLCGFA

Note For the fields of application, refer to Figure 1-1 Part Number, Memory Size, and Package of RL78/L12.

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/L12

1. OUTLINE

1.5.5 64-pin products

TI00/P141 —~
TOO00/P140 ~—

TI01/TO01/P30 ~——=

TI02/TO02/P17
(TI02/TO02/P54)

TI03/TO03/P32 ~—~

TI04/TO04/P41 ~—~

TIO5/TO05/P42 ~—=

TIO6/TO06/P51 ~—=

TIO7/TO07/P53 ~—{

TIMER ARRAY
UNITO (8ch)

ch0

chl

ch2

ch3

ch4

ch5

ché

ch7

RTC1HZ/P31 ~—|

REAL-TIME
CLOCK

e

i}

LOW-SPEED
oNCHP [~ 1% B';:\’A\EERVAL
OSCILLATOR
WINDOW
WATCHDOG
TIMER
LcD
SEGO to SEG38< 39
CONTROLLER/
CoMo to com7< 8] DRIVER
Via o Ve RAM SPACE
CAPH ——| FOR LCD DATA
cAPL —]
SERIAL ARRAY
UNITO (2¢h)
RXDO/PLL — =]
TXDO/P12 ~—| UARTO
SCK00/P10
SI00/P11 csloo
SO00/P12
SCKO01/P15
SloLP16 csiot
SO0LPL7
SDAAOIPEL ] SERIAL
SCLAO/PG0 ~—=| INTERFACE IICAD

MULTIPLIER&
DIVIDER,
MULITIPLY-
ACCUMULATOR

0

BCD
ADJUSTMENT

U

-

K 2] ANI0/P20, ANIL/P21
ANIL6/P41, ANIL7/P120,
ANIL8/P13, ANI19/P14

A/D CONVERTER |77 ANI20/P142 to ANI23/P145

AVrerp/P20
AVrerm/P21

RLS | CODE FLASH MEMORY
CPU
CORE K— pATA FLASH MEMORY
RAM
Vob, Vss, TOOLRxD/P11,
EVoo EVss TOOLTXD/P12

-

DIRECT MEMORY

ACCESS CONTROL CRC

<:> P10 to P17
<:> P20, P21
<:> P30 to P32
<:> P40 to P43
<:> P50 to P54
<:> P60, P61
<:> P70 to P74
o e
=
“ﬂ P140 to P147

BUZZER OUTPUT

PCLBUZ0/P140
(PCLBUZ0/P50),
PCLBUZ1/P141

CLOCK OUTPUT
CONTROL

(| kevReTURN (A KROPTO

-

POWER ON RESET/ PORILVD
VOLTAGE CONTROL
DETECTOR

RESET CONTROL

{_>| on-cHIP DEBUG TOOLO/P40
SYSTEM RESET
CONTROL X1/P121
IGRSPEED X2/EXCLK/P122
ON-CHIP XT1/P123
OSCILLATOR XT2/EXCLKS/P124
VOLTAGE
REGULATOR REGC

~—— INTPO/P137

INTP1/P15(INTP1/P53),
<ZI INTP2/P16(INTP2/P54)

INTP3/P31,
INTP4/P32

~—— INTP5/P50
~—— INTP6/P52(INTP6/P140)
~—— INTP7/P43(INTP7/P141)

INTERRUPT
CONTROL

Remark Functions in parentheses in the above figure can be assigned via settings in the peripheral 1/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.

RO1DS0157EJ0210 Rev.2.10 R NS Page 22 of 131
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RL78/L12 2. ELECTRICAL SPECIFICATIONS (A, G: Ta = -40 to +85°C)

Minimum Instruction Execution Time during Main System Clock Operation

Tcy vs Vobp (HS (high-speed main) mode)

10
_ 1.0 Sk e ek K — When the high-speed on-chip oscillator clock is selected
_% / === During self programming
5 ] i —-—- When high-speed system clock is selected
S . !
£ ' [
© ' h
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i
0.1 )
T i
0.0625 |p=====ocfooe--- bl !
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0.04167 fp===-ootoooo-- --.'.'l— —_— )
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Supply voltage Voo [V]
Tecvy vs Vob (LS (low-speed main) mode)
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w 10 o i e e R
= ;
,‘E : — When the high-speed on-chip oscillator clock is selected
“E’ === During self programming
f} —-—- When high-speed system clock is selected
IS
O
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RL78/L12

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

Tcy vs Vob (LV (low-voltage main) mode)

— When the high-speed on-chip oscillator clock is selected

=== During self programming

—-—- When high-speed system clock is selected
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AC Timing Test Points

ViH/ Vo . ViH/ Vor
>< ViV > Test points < ViV
External System Clock Timing
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texws texHs
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RL78/L12

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

TITO Timing

TIOO to TIO7

tH

1/fro

—
—

TOO0O0 to TOO7

Interrupt Request Input Timing

tINTH

tiNTL
INTPO to INTP7 \

Key Interrupt Input Timing

RESET Input Timing

trRsL

RESET

KRO to KR3 \L

e
-
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RL78/L12

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

(5) Communication at different potential (2.5 V, 3 V) (CSI mode) (master mode, SCKp... internal clock output,

corresponding CSI00 only)

(Ta=-40 to +85°C, 2.7 V<EVbp =Vpp < 5.5V, Vss = EVss =0 V)

Parameter Symbol Conditions HS (high- |LS (low-speed| LV (low- Unit
speed main) | main) Mode |voltage main)
Mode Mode
MIN. [ MAX. | MIN. | MAX. | MIN. | MAX.
SCKp cycle time tkevi tkeyt > 2ffok | 4.0 V<EVoD <55V, 200 1150 1150 ns
27V<Vb<40V, Notet Note 1 Note t
Cb=20pF, Ro=1.4 kQ
27V<EVop<40V, 300 1150 1150 ns
23V<\b<27 V, Note 1 Note 1 Note 1
Cb =20 pF, Ro=2.7 kQ
SCKp high-level width tkH1 40V<EVop<55V,27V<Wb<4.0V, |tkev/2 tkey1/2 tkey1/2 ns
Cb=20 pF, Ro= 1.4 kQ -50 -50 -50
27V<EVop<4.0V,23V<W<27V, |tkevi/2 tkey1/2 tkey1/2 ns
Cb=20 pF, Ro= 2.7 kQ - 120 -120 - 120
SCKp low-level width tkL1 40V<EVop<55V,27V<Wb<4.0V, |tkevi/2 tkey1/2 tkey1/2 ns
Cb=20pF, Ro=14kQ -7 -50 -50
27V<EVp<4.0V,23V<Ww<27V, |tkeri/2 tkey1/2 tkey1/2 ns
Co=20 pF, Ro= 2.7 kQ -10 -50 -50
Slp setup time tsik1 40V<EVD<55V,27V<Vb<4.0V, 58 479 479 ns
(to SCKpT)™** Co=20pF, Ro=14kQ
27V<EVD<4.0V,23V<Ve<27V, | 121 479 479 ns
Cb=20pF, Ro=2.7 kQ
Slp hold time tksit 40V<EVD<55V,27V<Vb<4.0V, 10 10 10 ns
(from SCKpT) "' Co=20pF, Ro=14kQ
27V<EVop<40V,23V<Wh<27V, 10 10 10 ns
Cb =20 pF, Ro =2.7 kQ
Delay time from SCKp! to | tkso 40V<EVoD<55V,27V<Vb<4.0V, 60 60 60 ns
SOp output **** Cb=20pF,Ro=14kQ
27V<EVop<40V,23VWw<27V, 130 130 130 ns
Cb =20 pF, Ro=2.7 kQ
Slp setup time tsik1 40V<EVoD<55V,27V<Wb<40V, | 23 110 110 ns
(to SCKpl)™*? Co =20 pF, Ro = 14 kQ
27V<EVop<40V,23V<Ww<27V, | 33 110 110 ns
Cb=20pF, Ro=2.7 kQ
Slp hold time tksit 40V<EVD<55V,27V<Vb<4.0V, 10 10 10 ns
(from SCKp!) "*'*? Co=20pF, Ro=14kQ
27V<EVop<4.0V,23V<W<27V, 10 10 10 ns
Cb =20 pF, Ro=2.7 kQ
Delay time from SCKpT to | tksor 40V<EVoD<55V,27V<Vb<4.0V, 10 10 10 ns
SOp output " Co=20 pF, R = 1.4 kQ
27V<EVop<40V,23VWh<27V, 10 10 10 ns
Cb=20pF, Ro=2.7 kQ
(Notes, Caution and Remarks are listed on the next page.)
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RL78/L12

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

2.6 Analog Characteristics

2.6.1 A/D converter characteristics
Classification of A/D converter characteristics

Input channel

Reference Voltage

Reference voltage (+) = AVREFP
Reference voltage () = AVREFM

Reference voltage (+) = VbD
Reference voltage (-) = Vss

Reference voltage (+) = VBGR
Reference voltage (-) = AVREFM

ANIO, ANI1

Refer to 2.6.1 (3).

ANI16 to ANI23

Refer to 2.6.1 (2).

Internal reference voltage

Temperature sensor output voltage

Refer to 2.6.1 (1).

Refer to 2.6.1 (4).

(1) When reference voltage (+) = AVrerr/ANIO0 (ADREFP1 = 0, ADREFPO = 1), reference voltage (-) = AVrerm/ANI1
(ADREFM = 1), target pin : internal reference voltage, and temperature sensor output voltage

(Ta=—-40 to +85°C, 2.4 V<EVob =Vop < 5.5V, 1.6 V< AVrerr < Vop < 5.5 V, Vss = EVss = 0 V, Reference voltage (+) =
AVrerr, Reference voltage (-) = AVrerm = 0 V)

Parameter Symbol Conditions MIN. TYP. MAX. Unit
Resolution RES 8 10 bit
Overall error*®” AINL 10-bit resolution 1.8V <Vop<55V 1.2 +3.5 LSB

AVrerp = Voo "% 1.6V < Voo <5.5 Ve 12 70 | LsB
Conversion time tconv 10-bit resolution 36V<Vop<b55V 2.375 39 us

Target pin: Internal reference 27V <Von<55V 3.5625 39 s

voltage, and temperature

sensor output voltage (HS 24V<Voo <85V 7 39 Hs

(high-speed main) mode)
Zero-scale error"*** "2 Eg 10-bit resolution 1.8V <AVrerr < 5.5V 1025 | %FSR

AVrerp = Voo ' 1.6 V < AVrerp < 5.5 /N4 +0.50 | %FSR
Full-scale error**®* "2 | Erg 10-bit resoluti'?n 1.8V <AVrerp < 5.5V £0.25 | %FSR

AVaese = Voo ' 1.6 V < AVrerp < 5.5 /N4 +0.50 | %FSR
Integral linearity ILE 10-bit resolution 1.8V<Vop<55V 2.5 LSB
error"**" AVrerp = Voo "% 1.6V < Voo <5.5 Ve 150 | LSB
Differential linearity DLE 10-bit resolution 1.8V<Vop<55V 1.5 LSB
error**"! AVrerp = Voo "¢ 1.6V < Voo < 5.5 VM4 20 | LsB
Analog input voltage | Van Internal reference voltage Veer N ® \%

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

Vaer Temperature sensor output voltage Vrupsas Nt 8 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. When AVRerp < Vop, the MAX. values are as follows.
Overall error: Add +1.0 LSB to the MAX. value when AVReFp = Vbb.
Zero-scale error/Full-scale error: Add £0.05%FSR to the MAX. value when AVRrerp = Vob.
Integral linearity error/Differential linearity error: Add £0.5 LSB to the MAX. value when AVReFp = Vbb.
4. Values when the conversion time is set to 57 us (min.) and 95 us (max.).
5. Refer to 2.6.2 Temperature sensor/internal reference voltage characteristics.
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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)

2.6.3 POR circuit characteristics

(Ta=—40 to +85°C, Vss = 0 V)

Parameter Symbol Conditions MIN. TYP. MAX. Unit
Detection voltage Vror Power supply rise time 1.47 1.51 1.55 Y
VPDR Power supply fall time 1.46 1.50 1.54 \
Minimum pulse widthM°* Tew 300 us

Note Minimum time required for a POR reset when Voo exceeds below Veor. This is also the minimum time required for a
POR reset from when Voo exceeds below 0.7 V to when Voo exceeds Vror while STOP mode is entered or the main
system clock is stopped through setting bit 0 (HIOSTOP) and bit 7 (MSTOP) in the clock operation status control

register (CSC).
- Tpew
Supply voltage (Vbp) E
VpDROr0.7V -=--------- '
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RL78/L12 2. ELECTRICAL SPECIFICATIONS (A, G: Ta = -40 to +85°C)

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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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)

(4) Communication at different potential (1.8 V, 2.5V, 3 V) (UART mode) (2/2)
(Ta=-40 to +105°C, 2.4V <EVpop =Vbop < 5.5V, Vss = EVss =0 V)
Parameter Symbol Conditions HS (high-speed main) Mode | Unit
MIN. MAX.
Transfer rate Transmission |40V <EVop <55V, Note 1 bps
27V<Vo<40V Theoretical value of the 2.0M*2 | Mbps

maximum transfer rate
Co=50pF,Ro=14kQ, Vo =27V
27V<EVop<4.0V, Note 3 bps

23V<Vb<27V Theoretical value of the 1.2N4 | Mbps
maximum transfer rate

Co=50pF,Ro=27kQ,Vb=23V
24V<EVop<33V, Note 5 bps
16V<Vb<20V

Theoretical value of the 0.43 Mbps

maximum transfer rate Note 6

Co=50pF,Re=55kQ,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 x2 {=Cox Roxn (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.
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.
3. 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 2.7V <EVbop <4.0Vand 23V <Vb <27V

Maximum transfer rate = L [bps]

{~Cox RoxIn(1- %/bo )} x3

1 2.0
Transfer rate 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.
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.
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RL78/L12 3. ELECTRICAL SPECIFICATIONS (G: Ta =-40to +105°C)

(5) Communication at different potential (1.8 V, 2.5V, 3 V) (CSI mode) (master mode, SCKp... internal clock
output) (1/2)
(Ta=-40 to +105°C, 2.4 V< EVop =Vbop < 5.5V, Vss = EVss =0 V)

Parameter Symbol Conditions HS (high-speed main) Mode Unit
MIN. MAX.
SCKp cycle time tkeyi tkey1 > 4/fck |40V <EVop<55V,27V<Vb<40V, 600 ns

Cb =30 pF, Ro = 1.4 kQ

27V<EVop<4.0V,23V<Vp<27V, 600 ns
Cb =30 pF, Ro = 2.7 kQ
24V <EVop<33V,16V<Vp<20V, 2300 ns
Cb =30 pF, Ro = 5.5 kQ
SCKp high-level width | tw1 40V<EVop<55V,27V<Ve<4.0V, tkev1/2 — 150 ns
Cb =30 pF, Ro = 1.4 kQ
27V<EVop<4.0V,23V<Vb<27V, tkev1/2 — 340 ns

Cb =30 pF, Rp = 2.7 kQ

24V<EVop<33V,16V<Vb<20V, tkevi/2 — 916 ns
Cb =30 pF, Rp = 5.5 kQ

SCKp low-level width | tki1 40V<EVop<55V,27V<Ve<4.0V, tkev1/2 — 24 ns
Cb =30 pF, Ro = 1.4 kQ
27V<EVop<4.0V,23V<Vb<27V, tkey1/2 — 36 ns

Cb =30 pF, Rp = 2.7 kQ

24V<EVop<33V,1.6V<Ve<20V, tkev1/2 — 100 ns
Cb = 30 pF, Ro = 5.5 kQ

Caution Select the TTL input buffer for the Slp pin and the N-ch open drain output (Voo tolerance (32- to 52-pin
products)/EVop tolerance (64-pin products)) mode for the SOp pin and SCKp pin by using port input
mode register g (PIMg) and port output mode register g (POMg). For Vi and Vi, see the DC
characteristics with TTL input buffer selected.
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RL78/L12

3. ELECTRICAL SPECIFICATIONS (G: Ta =-40to +105°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 (Voo tolerance (32- to 52-pin
products)/EVop tolerance (64-pin products)) mode for the SOp pin and SCKp pin by using port input
mode register g (PIMg) and port output mode register g (POMg).
characteristics with TTL input buffer selected.

CSI mode connection diagram (during communication at different potential)

<Master>

RL78

microcontroller

SCKp ®

Slp

SOp

SCK

SO

SI

User's device

Remarks 1. Ro[Q2]:Communication line (SCKp, SOp) pull-up resistance,

Cb[F]: Communication line (SCKp, SOp) load capacitance, Vbo[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))

For Viu and Vi, see the DC
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RL78/L12 3. ELECTRICAL SPECIFICATIONS (G: Ta =-40to +105°C)

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

tkeyi
tut tkH1
SCKp
X\ N\
tsiki tksit
Slp Input data
tkso1
SOp Output data

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

tkey1
tkH1 tkt
"
SCKp /
_/ \ e
tsiki tksi
Slp Input data
tkso1

SOp Output data

Remark p: CSIl number (p = 00, 01), m: Unit number (m = 0), n: Channel number (n =0, 1),
g: PIM and POM number (g = 1)
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RL78/L12 3. ELECTRICAL SPECIFICATIONS (G: Ta =-40to +105°C)

(2) When reference voltage (+) = AVrerr/ANIO (ADREFP1 = 0, ADREFPO = 1), reference voltage (-) = AVrerm/ANI1
(ADREFM = 1), target pin : ANI16 to ANI23

(Ta=-40 to +105°C, 2.4 V< EVopo=Vop < 5.5V, 2.4 V < AVrerr < Vop £ 5.5V, Vss = EVss = 0 V, Reference voltage (+)
= AVrerp, Reference voltage (-) = AVrerm = 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 5.0 LSB

AVrerp = EVop = Vpp "3
Conversion time tconv 10-bit resolution 36V<Vop<55V 2.125 39 us
= — Note 3
AVrere = EVoo = Voo 27V<Voo<55V | 3.1875 39 s
24V <Vop<55V 17 39 us
Zero-scale error"** "2 Ezs 10-bit resolution 2.4V <AVrerp <55V +0.35 | %FSR
AVrerp = EVop = Vpp "3
Full-scale error°tes "2 Ers 10-bit resolution 24V <AVrerp <55V +0.35 | %FSR
AVrerp = EVop = Vop V3
Integral linearity error™® ! | ILE 10-bit resolution 24V <AVrerp <55V +3.5 LSB
AVrerp = EVop = Vpp V'3
Differential linearity error | DLE 10-bit resolution 24V <AVrerp <55V +2.0 LSB
Note 1 AVrerp = EVop = Voo "3
Analog input voltage Vain ANI16 to ANI23 0 AVRerp \Y
and EVop

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 < EVbp = Vop, the MAX. values are as follows.
Overall error: Add +4.0 LSB to the MAX. value when AVRerp = Vop.
Zero-scale error/Full-scale error: Add £0.20%FSR to the MAX. value when AVRrerr = Vbb.
Integral linearity error/ Differential linearity error: Add £2.0 LSB to the MAX. value when AVRrerp = Vbp.
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RL78/L12 3. ELECTRICAL SPECIFICATIONS (G: Ta =-40to +105°C)

3.6.2 Temperature sensor/internal reference voltage characteristics

(TAa=-40 to +105°C, 2.4 V< EVop = Vbp < 5.5V, Vss = EVss = 0 V, HS (high-speed main) mode)

Parameter Symbol Conditions MIN. TYP. MAX. Unit
Temperature sensor output voltage | Vimes2s | Setting ADS register = 80H, Ta = +25°C 1.05 \Y
Internal reference voltage V8GR Setting ADS register = 81H 1.38 1.45 1.5 \%
Temperature coefficient Fvrvps Temperature sensor that depends on the -3.6 mV/°C
temperature
Operation stabilization wait time tamp 5 us
3.6.3 POR circuit characteristics
(TAa =-40 to +105°C, Vss = 0 V)
Parameter Symbol Conditions MIN. TYP. MAX. Unit
Detection voltage VPor Power supply rise time 1.45 1.51 1.57 \%
VPDR Power supply fall time 1.44 1.50 1.56 V
Minimum pulse width Tew 300 us

Note Minimum time required for a POR reset when Voo exceeds below Veor. This is also the minimum time required for a

POR reset from when Voo exceeds below 0.7 V to when Voo exceeds Veor While STOP mode is entered or the main
system clock is stopped through setting bit 0 (HIOSTOP) and bit 7 (MSTOP) in the clock operation status control

register (CSC).
- Trw
Supply voltage (Vbp) E
VpDROr0.7V ----------- I
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RL78/L12 3. ELECTRICAL SPECIFICATIONS (G: Ta =-40to +105°C)

(2) 1/4 bias method
(Ta=-40 to +105°C,2.4V<Vop< 5.5V, Vss =0 V)

Parameter Symbol Conditions MIN. TYP. MAX. Unit
LCD output voltage variation range | Vi1 "*®* | C1to 5" | VLCD = 04H 0.90 1.00 1.08
=047 uF VLCD = 05H 0.95 1.05 1.13
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 v
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 1.55 165 1.73 Y,
VLCD = 12H 1.60 1.70 1.78 \Y
VLCD = 13H 1.65 1.75 1.83 v
Doubler output voltage Viz C1to C5™""' = 0.47 uF 2VLi-0.08| 2 Vi1 2Vu \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 "% | twarr 5 ms
Voltage boost wait time"°*®? twarz | C1to C5"*®" = 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 Vi, 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.

R0O1DS0157EJ0210 Rev.2.10 RENESAS Page 121 of 131
Sep 30, 2016 -



