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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"

Obsolete
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16-Bit
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CSI, I2C, LINbus, UART/USART
DMA, LCD, LVD, POR, PWM, WDT
33

32KB (32K x 8)

FLASH

2Kx 8

1.5Kx 8

1.6V ~ 5.5V

A/D 9x10b

Internal

-40°C ~ 85°C (TA)

Surface Mount

48-LQFP

48-LFQFP (7x7)

https://www.e-xfl.com/product-detail/renesas-electronics-america/r5f10rgcafb-x0

Address: Room A, 16/F, Full Win Commercial Centre, 573 Nathan Road, Mongkok, Hong Kong



https://www.e-xfl.com/product/pdf/r5f10rgcafb-x0-4441689
https://www.e-xfl.com
https://www.e-xfl.com/product/filter/embedded-microcontrollers
https://www.e-xfl.com/product/filter/embedded-microcontrollers
https://www.e-xfl.com/product/filter/embedded-microcontrollers
https://www.e-xfl.com/product/filter/embedded-microcontrollers
https://www.e-xfl.com/product/filter/embedded-microcontrollers

RL78/L12 1. OUTLINE

1.3.3 48-pin products

e 48-pin plastic LQFP (fine pitch) (7 x 7)
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Caution Connect the REGC pin to Vss via a capacitor (0.47 to 1 uF).

Remarks 1. For pin identification, see 1.4 Pin Identification.
2. Functions in parentheses in the above figure can be assigned via settings in the peripheral I/O redirection
register (PIOR).
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RL78/L12

1. OUTLINE

e 64-pin plastic LQFP (fine pitch) (10 x 10)
64-pin plastic LQFP (12 x 12)
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. Make EVss pin the same potential as Vss pin.

Make Vob pin the same potential as EVop pin.

. For pin identification, see 1.4 Pin ldentification.

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

When using the microcontroller for an application where the noise generated inside the microcontroller

must be reduced, it is recommended to supply separate powers to the Vop and EVop pins and connect

the Vss and EVss pins to separate ground lines.

redirection register (PIOR).

Functions in parentheses in the above figure can be assigned via settings in the peripheral I/O
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RL78/L12

1. OUTLINE

1.5.4 52-pin products
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TIO0/P141 — ]

TO00/P140 ~— cho
TI01/TO01/P30 ~—{=| chl
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TIO3/TO03/P32 ~—] ch3
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’—> CLOCK
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A 12- BI;:\IA\II'_:I'SRVAL
OSCILLATOR
WINDOW
WATCHDOG
TIMER
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SEG15 to SEG21, 30 ] Lcp
SEG23 to SEG36 CONTROLLER/
COMO to COM7 DRIVER
Vito Vi RAM SPACE
CAPH ——| FOR LCD DATA
CAPL —|

RxDO/P11 —~
TXDO/P12 ~—

SERIAL ARRAY
UNITO (2ch)

UARTO

e
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SCKO1/P15
SI01/P16 csloL
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SCLAQ/PG0 ~—=| INTERFACE IICAO
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ADJUSTMENT [NV

A/D CONVERTER
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ANI16/P41, ANI17/P120,
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K—]
RL78 CODE FLASH MEMORY
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core K—
~| DATA FLASH MEMORY
{
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Voo  Vss TOOLRxD/P11,
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-
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<:>P3o to P32
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o 2
[
<:> P140 to P145

P120, P125 to P127
P121 to P124

BUZZER OUTPUT

CLOCK OUTPUT
CONTROL

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

K2 KROIP70, KR1/P71
| KevRETURN
K21 KR2/P31, KR3/P30

POWER ON RESET/ PORILVD
VOLTAGE CONTROL
DETECTOR

RESET CONTROL

| on-cHiP DEBUG TOOLO/P40
SYSTEM [l«———RESET
CONTROL X1/P121
NIGH-SPEED X2/EXCLK/P122
ON-CHIP XT1/P123
OSCILLATOR XT2/EXCLKS/P124
VOLTAGE
REGULATOR REGC

INTERRUPT
CONTROL

~—— INTPO/P137

INTP1/P15(INTP1/P10),
<II INTP2/P16(INTP2/P11)

INTP3/P31,
INTP4/P32

[~—— INTP5/P50

Remark Functions in parentheses in the above figure can be assigned via settings in the peripheral /O redirection
register (PIOR)
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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)

(TA=-40to +85°C,1.6 V< EVpp=VbD< 5.5V, Vss =EVss =0 V) (4/5)
Items Symbol Conditions MIN. TYP. MAX. Unit
Output voltage, | Vont P10 to P17, P30 to P32, P40 to P43, | 40 V<EVop <5.5V, |EVop-1.5 \
high P50 to P54, P70 to P74, P120, lon1 = =10 mA
P125 to P127, P130, P140 to P147 4.0V<EVop<55V, |EVoo-0.7 v
lon1 =-3.0 mA
2.7V <EVop<5.5V, [EVopo-0.6 \
lon1 = -2.0 mA
1.8V<EVop <55V, |EVoo-0.5 \%
lon1 =-1.5 mA
1.6 V<EVopb <55V, |EVop-0.5 \%
loH1 =-1.0 mA
Vo2 P20, P21 1.6V<Vop<55V, | Voo-0.5 \Y
lon2 = -100 A
Output voltage, | Vou1 P10 to P17, P30 to P32, P40 to P43, | 40V <EVop <55V, 1.3 \%
low P50 to P54, P70 to P74, P120, lott =20 mA
lot1 = 8.5 mA
27V<EVp<55V, 0.6 \%
lot1 = 3.0 mA
27V<EVop<55V, 0.4 \%
lott =1.5mA
1.8V<EVoD <55V, 0.4 \%
lot1 = 0.6 mA
16 V<EVop <55V, 0.4 \%
lot1 = 0.3 mA
VoL2 P20, P21 1.6V<Vop<55V, 0.4 \%
lor2 =400 A
Vous P60, P61 40V<EVop<55YV, 2.0 \%
lots =15.0 mA
40V<EVop<55V, 0.4 \%
lots = 5.0 mA
27V<EVp<55V, 0.4 \%
lots = 3.0 mA
1.8V<EVop<55V, 0.4 \%
lots =2.0 mA
16 V<EVop <55V, 0.4 \
lots=1.0 mA

Caution P10, P12, P15, P17 do not output high level in N-ch open-drain mode.

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

Remarks 1. p: CSI number (p = 00, 01), m: Unit number (m = 0), n: Channel number (n =0, 1),
g: PIM and POM numbers (g = 1)
2. 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))

(3) During communication at same potential (CSI mode) (slave mode, SCKp... external clock input) (1/2)
(Ta=-40 to +85°C, 1.6 V< EVbp =VpD < 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.
SCKp cycle timeM® | tkevz 40V<EVop<55V | 20 MHz < fuck 8/fwck ns
5
fumek < 20 MHz 6/fmck 6/fmck 6/fmck ns
27V<EVop<4.0V 16 MHz < fwex 8/fmck ns
fuek <16 MHz 6/fmck 6/fmck 6/fmek ns
24V<EVop<55V 6/fmck 6/fmck 6/fmek ns
and
500
1.8V<EVop<24V 6/fmck 6/fmek ns
16 V<EVopn<1.8V 6/fmck ns
SCKp high-/low- tkH2, 40V<EVop<55V tkey2/2 tkey2/2 tkey2/2 ns
level width tkL2 -7 -7 -7
27V<EVop<4.0V tkeya/2 tkey2/2 tkey2/2 ns
-8 -8 -8
24V <EVop<27V tkev2/2 tkey2/2 tkey2/2 ns
-18 -18 -18
1.8V<EVop<24V tkeya/2 tkeyz2/2 ns
-18 -18
16 V<EVop<1.8V tkey2/2 ns
- 66
Slp setup time tsikz 27V<EVop<55V 1/fmek 1/fmck 1/fmck ns
(to SCKpT)Vere? + 20 +30 +30
24V <EVop<27V 1/fmek 1/fmck 1/fmck
+30 + 30 + 30
1.8V<EVop<24V 1/fmck 1/fmck ns
+ 30 + 30
16 V<EVon<18V 1/fmek ns
+40
Slp hold time tksiz 24V <EVop<55V 1/fmek 1/fmck 1/fmck ns
(from SCKpT)Vete2 + 31 +31 +31
1.8V<EVop<24V 1/fmck 1/fmck ns
+ 31 + 31
16 V<EVop<1.8V 1/fmck ns
+
250

(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)

(6) Communication at different potential (1.8 V, 2.5V, 3 V) (CSI mode) (master mode, SCKp... internal clock output) (3/3)
(Ta=-40 to +85°C, 1.8 V< EVbp =Vpp < 5.5V, Vss = EVss =0 V)

Parameter Symbol Conditions HS (high- LS (low- LV (low- Unit
speed main) | speed main) |voltage main)
Mode Mode Mode
MIN. | MAX. | MIN. | MAX. | MIN. | MAX.
Slp hold time tksit 40V<EVop<55V,27V<Vb<4.0V, 19 19 19 ns
(from SCKpl) Note? Cb=30pF, Ro= 1.4 kQ
27V<EVmm<40V,23V<Ve<27V, | 19 19 19 ns
Cb=30pF, Ro=2.7kQ
24V<EVp<33V,16V<Ve<20V, | 19 19 19 ns
Co=30pF, Re=5.5kQ
1.8V<EVop <33V, 19 19 ns
1.6V <Vb<2.0VVe3,
Co=30pF, Ro=5.5kQ
Delay time from SCKpT to tkso1 40V<EVop<55V,27V<Vb<4.0V, 25 25 25 ns
SOp output “°t2 Co=30pF, Ro =14 kQ
27V<EVp<4.0V,23V<Ve<27V, 25 25 25 ns
Cb=30pF, Ro=2.7kQ
24V<EVp<33V,16V<Ve<20V, 25 25 25 ns
Co=30pF, Re=5.5kQ
1.8V<EVop <33V, 25 25 ns
1.6V <Vb<20VVe3,
Co=30pF, Re=5.5kQ

Notes 1. When DAPmMn = 0 and CKPmn =0, or DAPmn = 1 and CKPmn = 1.
2. When DAPmn = 0 and CKPmn = 1, or DAPmn = 1 and CKPmn = 0.
3. Use it with EVbp > Vb.

Caution Select the TTL input buffer for the Slp pin and the N-ch open drain output (Voo tolerance (32-pin to 52-
pin products)/EVob 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 2. ELECTRICAL SPECIFICATIONS (A, G: Ta = -40 to +85°C)

2.5.2 Serial interface IICA

(1) I’C standard mode
(TA=-40 to +85°C,1.6 V< EVbp=VbD < 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. | MIN. [ MAX. | MIN.
SCLAO clock frequency fscL Standard 27V<EVop<55V 0 100 | 0 100 | 0 100 | kHz
;:id:'1 MHz 24V<EVop<55V 0 100 0 100 0 100
1.8V<EVop<55V 0 100 0 100
1.6 V<EVop<55V 0 100
Setup time of restart condition tsu:sTa 27V<EVop<55V 4.7 4.7 4.7 us
24V<EVop<55V 47 47 47
1.8V<EVop<55V 47 47
16V<EVop<55V 47
Hold time " tipsta | 2.7 V<EVop<55V 4.0 4.0 4.0 us
24V<EVon <55V 4.0 4.0 4.0
1.8V<EVop<55V 4.0 4.0
16 V<EVop<55V 4.0
Hold time when SCLAO = “L” trow 27V<EVop<55V 47 47 47 us
24V <EVop<55V 47 47 47
1.8V<EVop<55V 4.7 47
16 V<EVop<55V 47
Hold time when SCLAQ = “H” triGH 27V<EVmm <55V 4.0 4.0 4.0 us
24V<EVop<55V 4.0 4.0 4.0
1.8V<EVop<55V 4.0 4.0
16V<EVop<55V 4.0
Data setup time (reception) tsu:paT 27V<EVop <55V 250 250 250 ns
24V<EVon <55V 250 250 250
1.8V<EVop<55V 250 250
16 V<EVop<55V 250
Data hold time (transmission)***? | tuopar | 2.7 V<EVon <55V 0 |345| 0 |[345| 0 | 345 | us
24V <EVop<55V 0 345 0 345 0 345
1.8V<EVop<55V 0 345 0 345
16 V<EVop<55V 0 345
Setup time of stop condition tsu:sto 27V<EVop<55V 4.0 4.0 4.0 us
24V<EVop<55V 4.0 4.0 4.0
1.8V<EVop<55V 4.0 4.0
16V<EVop<55V 4.0
Bus-free time tBur 27V<EVop <55V 4.7 4.7 4.7 us
24V<EVon <55V 47 4.7 47
1.8V<EVop<55V 47 47
16 V<EVop<55V 47

(Notes and Remark are listed on the next page.)
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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)

(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 +85°C, 1.6 V< EVpp = Vob < 5.5V, Vss = EVss = 0 V, Reference voltage (+) = Vob, Reference voltage (-)
= Vss)

Parameter Symbol Conditions MIN. TYP. MAX. | Unit
Resolution RES 8 10 bit
Overall error*®" AINL | 10-bit resolution 1.8V<VbD<55V 1.2 +7.0 | LSB

16V<Vbb<55V 1.2 +10.5 | LSB
Note 3
Conversion time tconv 10-bit resolution 36V<VbD<55V | 2125 39 us
27V<Vbb<55V | 3.1875 39 s
1.8V<Vbb<55V 17 39 s
16V<Vbb<55V 57 95 s
10-bit resolution 36V<VbDb<55V | 2375 39 us
Target pin: Internal 27V<VopD<55V | 3.5625 39 | us
reference voltage, and
24V<Vbob<55V 17 39 s
temperature sensor output
voltage (HS (high-speed
main) mode)
Zero-scale error"*®*"? Ezs 10-bit resolution 1.8V<VbD<55V +0.60 [%FSR|
16V<Vbb<55V +0.85 [%FSR|
Note 3
Full-scale error"*'* "2 Ers 10-bit resolution 1.8V<Vop<55V +0.60 |%FSR|
16V<Vbb<55V +0.85 [%FSR|
Note 3
Integral linearity error"®e’ ILE 10-bit resolution 1.8V<VbD<55V +4.0 | LSB
16V<Vbb<55V +6.5 | LSB
Note 3
Differential linearity error Nete | D) E 10-bit resolution 1.8V<VbD<55V +2.0 | LSB
16V<Vbb<55V +2.5 | LSB
Note 3
Analog input voltage Vamn ANIO, ANI1 0 Vob \%
ANI16 to ANI23 0 EVoo
Internal reference voltage Veer N4
(2.4V <VpD £5.5V, HS (high-speed main) mode)
Temperature sensor output voltage Vrmpszs Vo4 \Y;

(24 V <VbD £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 the conversion time is set to 57 us (min.) and 95 us (max.).
4. Refer to 2.6.2 Temperature sensor/internal reference voltage characteristics.

R01DS0157EJ0210 Rev.2.10 R NS Page 65 of 131
Sep 30, 2016 ENES



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

(TA=-40to +105°C, 2.4 V<EVbp =VbD< 5.5V, Vss =EVss =0 V) (2/3)
Parameter | Symbol Conditions MIN. TYP. MAX. Unit
Supply Ioo2 HALT HS (high- | fiy = 24 MHz"** Voo =5.0V 0.44 2.3 mA
current | "% | mode ;p:(f: ot Voo = 3.0V 044 | 23 | mA

fin = 16 MHz " * Voo = 5.0 V 0.40 1.7 mA
Voo =3.0V 0.40 1.7 mA
HS (high- fux = 20 MHZ*?, Square wave input 0.28 1.9 mA

speed main)
mode N°te 7 Vop =5.0V Resonator connection 0.45 2.0 mA
fux = 20 MHZN'*®3, Square wave input 0.28 1.9 mA
Voo =3.0V Resonator connection 0.45 2.0 mA
fux = 10 MHZN'*®3, Square wave input 0.19 1.02 mA
Voo =5.0V Resonator connection 0.26 1.10 mA
fux = 10 MHZN'*®3, Square wave input 0.19 1.02 mA
Voo =3.0V Resonator connection 0.26 1.10 mA
Subsystem | fsus = 32.768 kHz"*®® | Square wave input 0.31 0.57 LA
clock Ta=—-40°C Resonator connection 0.50 0.76 UA
operation fsus = 32.768 kHZ"**® | Square wave input 0.37 0.57 LA
Ta=+25°C Resonator connection 0.56 0.76 HA
fsus = 32.768 kHz"**® | Square wave input 0.46 1.17 LA
Ta =+50°C Resonator connection 0.65 1.36 HA
fsus = 32.768 kHz"*"*® | Square wave input 0.57 1.97 LA
Ta=+70°C Resonator connection 0.76 2.16 HA
fsus = 32.768 kHz"*"*® | Square wave input 0.85 3.37 LA
Ta=+85°C Resonator connection 1.04 3.56 HA
fsus = 32.768 kHz"***® | Square wave input 3.04 | 1537 | uA
Ta=+105°C Resonator connection 3.23 15.56 HA
Ioos"*® | STOP Ta =-40°C 0.17 | 0.50 LA
mode™*® | 1, - 4o50c 023 | 050 | uA
Ta=+50°C 0.32 1.10 LA
Ta=+70°C 0.43 1.90 UA
Ta=+85°C 0.71 3.30 HA
Ta=+105°C 2.90 15.30 UA

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

(TA=-40to +105°C,2.4 V<EVbp =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 |ADREF 75.0 UA

reference Note 1

voltage current

Temperature ITmPs 75.0 LA
sensor Note 1
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 250 | 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
V=50V
ILcp2 Internal voltage boosting method Voo =EVop=5.0V 112 3.70 LA
Note 11 Ve =5.1V (VLCD = 12H)
Voo = EVop=3.0V 0.63 2.20 HA
Via=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 1.10 mA
operating The A/D conversion operations are 120 | 2.04 mA
current performed, Low voltage mode, AVRrerp = Vb
=3.0V
CSI/UART operation 0.70 1.54 mA

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

Notes 1. Transfer rate in the SNOOZE mode : MAX. 1 Mbps
2. When DAPmn = 0 and CKPmn = 0, or DAPmn = 1 and CKPmn = 1. The Slp setup time becomes “to SCKpl”
when DAPmn = 0 and CKPmn = 1, or DAPmn = 1 and CKPmn = 0.
3. When DAPmn = 0 and CKPmn = 0, or DAPmn = 1 and CKPmn = 1. The Slp hold time becomes “from SCKp.l”
when DAPmn = 0 and CKPmn =1, or DAPmn = 1 and CKPmn = 0.
4. When DAPmn = 0 and CKPmn = 0, or DAPmn = 1 and CKPmn = 1. The delay time to SOp output becomes
“from SCKpT” when DAPmn = 0 and CKPmn = 1, or DAPmn = 1 and CKPmn = 0.

Caution Select the TTL input buffer for the Slp pin and SCKp 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 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.

CSI mode connection diagram (during communication at different potential)

<Slave> Vb

g

SCKp SCK

RL78 Slp SO User's device
microcontroller

SOp sl

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, 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 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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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.

R0O1DS0157EJ0210 Rev.2.10

Sep 30, 2016

RENESAS

Page 128 of 131



RL78/L12

4. PACKAGE DRAWINGS

4.5 64-pin Pr

oducts

R5F10RLAAFA, R5F10RLCAFA
R5F10RLAGFA, R5F10RLCGFA

JEITA Package Code

RENESAS Code

Previous Code

MASS (TYP) [g]

P-LQFP64-12x12-0.65

PLQPO064JA-A

P64GK-65-UET-2

0.51

HD
D
NN detailoflead end
48 33
49 323
—] —
—1 ) \\ c—
—1 —
—] — l\ ——
— i
— — — L
L
p
] + — E HE
— e— L1 —~
— —
—1 —
— —] (UNIT:mm)
—- — ITEM DIMENSIONS
O —1 D 12.00+0.20
T 17 [ E 12.00+0.20
1 HD 14.0040.20
| HE  14.00£0.20
—ZE | UUHHU_ A 1.60 MAX.
Al 0.10+0.05
- b A2 1.40+0.05
0.25
A o 0
- Cous 30
L 0.50
J L Lp 0.60+0.15
S
Sauiiifiiiilihlinhhhhihliisas 1 100:0.20
- o +5°
T 3 +3O
E Al- [e] 0.65
X 0.13
y 0.10
zD
NOTE 1.125
ZE 1.125

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

Rev. Date Page Summary
2.00 Jan 10, 2014 35 Modification of table in 2.4 AC Characteristics
36 Addition of Minimum Instruction Execution Time during Main System Clock
Operation
37 Modification of AC Timing Test Points and External System Clock Timing
39 Modification of AC Timing Test Points
39 Modification of description, notes 1 and 2 in (1) During communication at same
potential (UART mode)
41,42 Modification of description, remark 2 in (2) During communication at same
potential (CSI mode)
42,43 Modification of description in (3) During communication at same potential (CSI
mode)
45 Modification of description, notes 1 and 3, and remark 3 in (4) Communication at
different potential (1.8 V, 2.5V, 3 V) (UART mode) (1/2)
46, 48 Modification of description, and remark 3 in (4) Communication at different
potential (1.8 V, 2.5V, 3 V) (UART mode) (2/2)
49, 50 Modification of table, and note 1, caution, and remark 3 in (5) Communication at
different potential (2.5 V, 3 V) (CSI mode)
51 Modification of table and note in (6) Communication at different potential (1.8 V,
2.5V,3V)(1/3)
52 Modification of table and notes 1 to 3 in (6) Communication at different potential
(1.8V,2.5V,3V)(2/3)
53, 54 Modification of table, note 3, and remark 3 in (6) Communication at different
potential (1.8 V, 2.5V, 3 V) (3/3)
56 Modification of table in (7) Communication at different potential (1.8 V, 2.5V, 3 V)
(CSI mode) (1/2)
57 Modification of table in (7) Communication at different potential (1.8 V, 2.5V, 3 V)
(CSI mode) (2/2)
59, 60 Addition of (1) I°C standard mode
61 Addition of (2) I°C fast mode
62 Addition of (3) I°C fast mode plus
63 Addition of table in 2.6.1 A/D converter characteristics
63, 64 Modification of description and notes 3 to 5in 2.6.1 (1)
65 Modification of description, notes 3 and 4 in 2.6.1 (2)
66 Modification of description, notes 3 and 4 in 2.6.1 (3)
67 Modification of description, notes 3 and 4 in 2.6.1 (4)
67 Modification of the table in 2.6.2 Temperature sensor/internal reference voltage
characteristics
68 Modification of the table and note in 2.6.3 POR circuit characteristics
70 Modification of the table of LVD Detection Voltage of Interrupt & Reset Mode
70 Modification from Vop rise slope to Power supply voltage rising slope in 2.6.5
Supply voltage rise time
75 Modification of description in 2.10 Dedicated Flash Memory Programmer
Communication (UART)
76 Modification of the figure in 2.11 Timing Specifications for Switching Flash
Memory Programming Modes
77 to 126 | Addition of products for industrial applications (G: Ta = -40 to +105°C)
127 to 133 | Addition of product names for industrial applications (G: Ta = -40 to +105°C)
2.10 | Sep 30, 2016 5 Modification of pin configuration in 1.3.1 32-pin products
6 Modification of pin configuration in 1.3.2 44-pin products
7 Modification of pin configuration in 1.3.3 48-pin products
8 Modification of pin configuration in 1.3.4 52-pin products
9,10 Modification of pin configuration in 1.3.5 64-pin products
17 Modification of description of main system clock in 1.6 Outline of Functions
74 Modification of title of 2.8 RAM Data Retention Characteristics, Note, and figure
74 Modification of table of 2.9 Flash Memory Programming Characteristics
123 Modification of title of 3.8 RAM Data Retention Characteristics, Note, and figure
123 Modification of table of 3.9 Flash Memory Programming Characteristics and
addition of Note 4
131 Modification of 4.5 64-pin Products
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