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Welcome to E-XFL.COM

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"

Embedded microcontrollers are used in virtually every
sector of electronics, providing the necessary control and
processing power for a multitude of applications. In
consumer electronics, they manage the operations of
smartphones, home appliances, and wearable devices. In
automotive systems, microcontrollers control engine
functions, safety features, and infotainment systems.
Industrial applications rely on microcontrollers for
automation, robotics, and process control. Additionally,
microcontrollers are integral in medical devices, handling
functions such as monitoring, diagnostics, and control of
therapeutic equipment. Their versatility and
programmability make them essential components in
creating efficient, responsive, and intelligent electronic
systems.

Common Subcategories of "Embedded -
Microcontrollers"

Embedded microcontrollers can be categorized based on
their architecture, performance, and application focus.
Common subcategories include 8-bit, 16-bit, and 32-bit
microcontrollers, differentiated by their processing power
and memory capacity. 8-bit microcontrollers are typically
used in simple applications like basic control systems and
small devices. 16-bit microcontrollers offer a balance
between performance and complexity, suitable for
medium-scale applications like industrial automation. 32-
bit microcontrollers provide high performance and are
used in complex applications requiring advanced
processing, such as automotive systems and sophisticated
consumer electronics. Each subcategory serves a specific
range of applications, providing tailored solutions for
different performance and complexity needs.

Types of "Embedded - Microcontrollers"

There are various types of embedded microcontrollers,
each designed to meet specific application requirements.
General-purpose microcontrollers are versatile and used in
a wide range of applications, offering a balance of
performance, memory, and peripheral options. Special-
purpose microcontrollers are tailored for specific tasks,
such as automotive controllers, which include features like
built-in motor control peripherals and automotive-grade
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Pin count Package Fields of 

Application Note 

Part Number 

32 pins 32-pin plastic LQFP (7 × 7) A 

G 

R5F10RB8AFP, R5F10RBAAFP, R5F10RBCAFP 

R5F10RB8GFP, R5F10RBAGFP, R5F10RBCGFP 

44 pins 44-pin plastic LQFP (10 × 10) A 

G 

R5F10RF8AFP, R5F10RFAAFP, R5F10RFCAFP 

R5F10RF8GFP, R5F10RFAGFP, R5F10RFCGFP 

48 pins 48-pin plastic LQFP (fine pitch) 

(7 × 7) 

A 

G 

R5F10RG8AFB, R5F10RGAAFB, R5F10RGCAFB 

R5F10RG8GFB, R5F10RGAGFB, R5F10RGCGFB 

52 pins 52-pin plastic LQFP (10 × 10) A 

G 

R5F10RJ8AFA, R5F10RJAAFA, R5F10RJCAFA 

R5F10RJ8GFA, R5F10RJAGFA, R5F10RJCGFA 

64 pins 64-pin plastic WQFN (8 × 8) A 

G 

R5F10RLAANB, R5F10RLCANB 

R5F10RLAGNB, R5F10RLCGNB 

64-pin plastic LQFP (fine pitch) 

(10 × 10) 

A 

G 

R5F10RLAAFB, R5F10RLCAFB 

R5F10RLAGFB, R5F10RLCGFB 

64-pin plastic LQFP (12 × 12) A 

G 

R5F10RLAAFA, R5F10RLCAFA 

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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1.3  Pin Configuration (Top View) 
 

1.3.1  32-pin products 
 

• 32-pin plastic LQFP (7 × 7) 
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Caution Connect the REGC pin to Vss via a capacitor (0.47 to 1 μF). 

 

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). 

<R> 
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• 64-pin plastic LQFP (fine pitch) (10 × 10) 

• 64-pin plastic LQFP (12 × 12) 
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Cautions 1. Make EVSS pin the same potential as VSS pin. 
 2. Make VDD pin the same potential as EVDD pin. 
 3. Connect the REGC pin to Vss via a capacitor (0.47 to 1 μF). 
 
Remarks 1. For pin identification, see 1.4  Pin Identification. 
 2. 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 VDD and EVDD pins and connect 

the VSS and EVSS pins to separate ground lines. 

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

redirection register (PIOR). 
 

<R> 



 

RL78/L12 1.   OUTLINE 

R01DS0157EJ0210  Rev.2.10     
Sep 30, 2016 

Page 14 of 131

1.5.3  48-pin products 
 

ch2

ch3

ch0

ch1

ch4

ch5

ch6

ch7

PORT 2 P20, P212

PORT 3 P30 to P323

PORT 1 P10 to P178

PORT 4 P40, P412

PORT 5 P50

VOLTAGE
REGULATOR REGC

INTERRUPT
CONTROL

RAM

POWER ON RESET/
VOLTAGE 
DETECTOR

POR/LVD
CONTROL

RESET CONTROL

SYSTEM
CONTROL

RESET
X1/P121
X2/EXCLK/P122HIGH-SPEED

ON-CHIP
OSCILLATOR

ON-CHIP DEBUG TOOL0/P40

TIMER ARRAY
   UNIT0 (8ch)

TI02/TO02/P17
(TI02/TO02/P12)

TI03/TO03/P32

TI04/TO04/P41

2

INTP0/P137

INTP3/P31,
INTP4/P32

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

BCD 
ADJUSTMENT

VSS TOOLRxD/P11, 
TOOLTxD/P12

VDD

2

INTP5/P50

SERIAL ARRAY
   UNIT0 (2ch)

UART0
RxD0/P11
TxD0/P12

CSI01
SCK01/P15

SO01/P17
SI01/P16

SCK00/P10

SO00/P12
SI00/P11 CSI00

SCLA0/P60

SERIAL
INTERFACE IICA0

SDAA0/P61

MULTIPLIER&
DIVIDER, 

MULITIPLY-
ACCUMULATOR

XT1/P123

XT2/EXCLKS/P124

KEY RETURN
KR0/P70

DIRECT MEMORY
ACCESS CONTROL

PORT 7 P70

PORT 6 P60, P612

BUZZER OUTPUT
PCLBUZ0/P140
(PCLBUZ0/P50), 
PCLBUZ1/P141CLOCK OUTPUT

CONTROL

2

TI01/TO01/P30

A/D CONVERTER

2 ANI0/P20, ANI1/P21

AVREFP/P20
AVREFM/P21

3 ANI20/P142 to ANI22/P144

4
ANI16/P41, ANI17/P120,
ANI18/P13, ANI19/P14

PORT 13 P137

PORT 14 P140 to P1445
WINDOW

WATCHDOG
TIMER

RTC1HZ/P31 REAL-TIME
CLOCK

RL78
CPU

CORE

CODE FLASH MEMORY

DATA FLASH MEMORY

PORT 12
P121 to P1244

P120, P125 to P1274

LCD
CONTROLLER/

DRIVERCOM0 to COM7

26
SEG0 to SEG7, 
SEG16 to SEG21,
SEG24 to SEG35

8

VL1 to VL4

CAPH
CAPL

RAM SPACE
FOR LCD DATA

TI07/TO07/P10

KR1/P32 to KR3/P303

TO00/P140
TI00/P141

LOW-SPEED
ON-CHIP

OSCILLATOR

12- BIT INTERVAL
TIMER

CRC

 
 
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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1.5.5  64-pin products 
 
 

PORT 2 P20, P212

PORT 3 P30 to P323

PORT 1 P10 to P178
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2
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INTP1/P15(INTP1/P53),
INTP2/P16(INTP2/P54)
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ADJUSTMENT

SERIAL ARRAY
   UNIT0 (2ch)

UART0
RxD0/P11
TxD0/P12

CSI01
SCK01/P15

SO01/P17
SI01/P16

SCK00/P10

SO00/P12
SI00/P11 CSI00

VSS,
EVSS

TOOLRxD/P11, 
TOOLTxD/P12

VDD,
EVDD

SCLA0/P60

SERIAL
INTERFACE IICA0

SDAA0/P61

2

INTP5/P50

MULTIPLIER&
DIVIDER, 

MULITIPLY-
ACCUMULATOR

XT1/P123

XT2/EXCLKS/P124

KEY RETURN 4 KR0/P70 to 
KR3/P73

DIRECT MEMORY
ACCESS CONTROL

PORT 7 P70 to P745

PORT 6 P60, P612

BUZZER OUTPUT
PCLBUZ0/P140
(PCLBUZ0/P50), 
PCLBUZ1/P141CLOCK OUTPUT

CONTROL

2

TI01/TO01/P30

A/D CONVERTER

2 ANI0/P20, ANI1/P21

AVREFP/P20
AVREFM/P21

4 ANI20/P142 to ANI23/P145

4
ANI16/P41, ANI17/P120,
ANI18/P13, ANI19/P14

PORT 13
P130
P137

PORT 14 P140 to P1478
WINDOW

WATCHDOG
TIMER

RTC1HZ/P31 REAL-TIME
CLOCK

RL78
CPU

CORE

CODE FLASH MEMORY

DATA FLASH MEMORY

PORT 12
P121 to P1244

P120, P125 to P1274

INTP7/P43(INTP7/P141)

LCD
CONTROLLER/

DRIVER

39

COM0 to COM7

SEG0 to SEG38

8

VL1 to VL4

CAPH
CAPL

RAM SPACE
FOR LCD DATA

TI07/TO07/P53

TO00/P140
TI00/P141

LOW-SPEED
ON-CHIP

OSCILLATOR

12- BIT INTERVAL
TIMER
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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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Absolute Maximum Ratings (TA = 25°C)  (2/3) 
Parameter Symbols Conditions  Ratings Unit 

LCD voltage VL1 VL1 voltageNote 1 −0.3 to +2.8 

and −0.3 to VL4 + 0.3 

V 

VL2 VL2 voltageNote 1 −0.3 to VL4 + 0.3 Note 2 V 

VL3 VL3 voltageNote 1 −0.3 to VL4 + 0.3 Note 2 V 

VL4 VL4 voltageNote 1 −0.3 to +6.5 V 

VLCAP CAPL, CAPH voltageNote 1 −0.3 to VL4 + 0.3 Note 2 V 

VLOUT COM0 to COM7, 

SEG0 to 

SEG38,  

output voltage 

External resistance division 

method 

−0.3 to VDD + 0.3 Note 2 V 

Capacitor split method −0.3 to VDD + 0.3 Note 2  

Internal voltage boosting method −0.3 to VL4 + 0.3 Note 2  

Notes 1. This value only indicates the absolute maximum ratings when applying voltage to the VL1, VL2, VL3, 

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 μ F ± 30%) and connect a capacitor (0.47 μ F ± 30%) between the CAPL and CAPH 

pins.  

 2. Must be 6.5 V 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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(TA = −40 to +85°C, 1.6 V ≤ EVDD = VDD ≤ 5.5 V, VSS = EVSS = 0 V) (3/5) 
Items Symbol Conditions MIN. TYP. MAX. Unit 

Input voltage, 

high 

VIH1 P10 to P17, P30 to P32, P40 to P43, 

P50 to P54, P70 to P74, P120,  

P125 to P127, P140 to P147 

Normal input buffer 

 

0.8EVDD  EVDD V 

VIH2 P10, P11, P15, P16 TTL input buffer 

4.0 V ≤ EVDD ≤ 5.5 V

2.2  EVDD V 

TTL input buffer 

3.3 V ≤ EVDD < 4.0 V

2.0  EVDD V 

TTL input buffer 

1.6 V ≤ EVDD < 3.3 V

1.50  EVDD V 

VIH3 P20, P21 0.7VDD  VDD V 

VIH4 P60, P61 0.7EVDD  EVDD V 

VIH5 P121 to P124, P137, EXCLK, EXCLKS, RESET 0.8VDD  VDD V 

Input voltage, 

low 

VIL1 P10 to P17, P30 to P32, P40 to P43, 

P50 to P54, P70 to P74, P120,  

P125 to P127, P140 to P147 

Normal input buffer 

 

0  0.2EVDD V 

VIL2 P10, P11, P15, P16 TTL input buffer 

4.0 V ≤ EVDD ≤ 5.5 V

0  0.8 V 

TTL input buffer 

3.3 V ≤ EVDD < 4.0 V

0  0.5 V 

TTL input buffer 

1.6 V ≤ EVDD < 3.3 V

0  0.32 V 

VIL3 P20, P21 0  0.3VDD V 

VIL4 P60, P61 0  0.3EVDD V 

VIL5 P121 to P124, P137, EXCLK, EXCLKS, RESET 0  0.2VDD V 

 
Caution The maximum value of VIH of P10, P12, P15, P17 is EVDD, 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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Minimum Instruction Execution Time during Main System Clock Operation 
 

TCY vs VDD (HS (high-speed main) mode) 

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

During self programming

When high-speed system clock is selected

C
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TCY vs VDD (LS (low-speed main) mode) 
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TI/TO Timing 
 

TI00 to TI07

tTIL tTIH

TO00 to TO07

1/fTO

 
 

Interrupt Request Input Timing 
 

INTP0 to INTP7

tINTL tINTH

 
 
Key Interrupt Input Timing 
 

KR0 to KR3

tKR

 
 
RESET Input Timing 
 

RESET

tRSL
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(7) Communication at different potential (1.8 V, 2.5 V, 3 V) (CSI mode) (slave mode, SCKp... external clock input) 
 (TA = −40 to +85°C, 1.8 V ≤ EVDD = VDD ≤ 5.5 V, VSS = EVSS = 0 V)  (2/2) 

Parameter Symbol Conditions HS (high-

speed main) 

mode 

LS (low-speed 

main) mode 

LV (low-

voltage main) 

mode 

Unit

MIN. MAX. MIN. MAX. MIN. MAX. 

Delay time from SCKp↓ 

to SOp output Note 5 

tKSO2 4.0 V ≤ EVDD ≤ 5.5 V, 2.7 V ≤ Vb ≤ 4.0 V,

Cb = 30 pF, Rb = 1.4 kΩ 

 2/fMCK 

+ 120

 2/fMCK 

+ 573 

 2/fMCK 

+ 573 

ns 

2.7 V ≤ EVDD < 4.0 V, 2.3 V ≤ Vb ≤ 2.7 V,

Cb = 30 pF, Rb = 2.7 kΩ 

 2/fMCK 

+ 214

 2/fMCK 

+ 573 

 2/fMCK 

+ 573 

ns 

2.4 V ≤ EVDD < 3.3 V, 1.6 V ≤ Vb ≤ 2.0 V,

Cb = 30 pF, Rb = 5.5 kΩ 

 2/fMCK 

+ 573

 2/fMCK 

+ 573 

 2/fMCK 

+ 573 

ns 

1.8 V ≤ EVDD < 3.3 V,  

1.6 V ≤ Vb ≤ 2.0 V Note 2, 

Cb = 30 pF, Rb = 5.5 kΩ 

   2/fMCK 

+ 573 

 2/fMCK 

+ 573 

ns 

 
Notes 1. Transfer rate in the SNOOZE mode : MAX. 1 Mbps 

 2. Use it with EVDD  ≥ Vb. 
 3. When DAPmn = 0 and CKPmn = 0, or DAPmn = 1 and CKPmn = 1.  The SIp setup time becomes “to SCKp↓” 

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 SIp hold time becomes “from SCKp↓” 

when DAPmn = 0 and CKPmn = 1, or DAPmn = 1 and CKPmn = 0. 

 5. When DAPmn = 0 and CKPmn = 0, or DAPmn = 1 and CKPmn = 1.  The delay time to SOp output becomes 

“from SCKp↑” when DAPmn = 0 and CKPmn = 1, or DAPmn = 1 and CKPmn = 0. 
 

Caution Select the TTL input buffer for the SIp pin and SCKp pin and the N-ch open drain output (VDD tolerance 
(32-pin to 52-pin products)/EVDD 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 VIH and VIL, see the DC 
characteristics with TTL input buffer selected. 

 
CSI mode connection diagram (during communication at different potential) 

 

User's device

<Slave>

SCKp

SOp

SCK

SI

SIp SO

Vb

Rb

RL78
microcontroller

 
 
Remarks 1. Rb[Ω]:Communication line (SOp) pull-up resistance, Cb[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. 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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(2) I2C fast mode 
(TA = −40 to +85°C, 1.6 V ≤ EVDD = VDD ≤ 5.5 V, VSS = EVSS = 0 V)  

Parameter Symbol Conditions HS (high-

speed main) 

Mode 

LS (low-speed 

main) Mode 

LV (low-

voltage main) 

Mode 

Unit

MIN. MAX. MIN. MIN. MAX. MIN.

SCLA0 clock frequency fSCL Fast mode: 

fCLK ≥ 3.5 

MHz 

2.7 V ≤ EVDD ≤ 5.5 V 0 400 0 400 0 400 kHz

2.4 V ≤ EVDD ≤ 5.5 V 0 400 0 400 0 400

1.8 V ≤ EVDD ≤ 5.5 V   0 400 0 400

Setup time of restart condition tSU:STA 2.7 V ≤ EVDD ≤ 5.5 V 0.6  0.6  0.6  μs

2.4 V ≤ EVDD ≤ 5.5 V 0.6  0.6  0.6  

1.8 V ≤ EVDD ≤ 5.5 V   0.6  0.6  

Hold time Note 1 tHD:STA 2.7 V ≤ EVDD ≤ 5.5 V 0.6  0.6  0.6  μs

2.4 V ≤ EVDD ≤ 5.5 V 0.6  0.6  0.6  

1.8 V ≤ EVDD ≤ 5.5 V   0.6  0.6  

Hold time when SCLA0 = “L” tLOW 2.7 V ≤ EVDD ≤ 5.5 V 1.3  1.3  1.3  μs

2.4 V ≤ EVDD ≤ 5.5 V 1.3  1.3  1.3  

1.8 V ≤ EVDD ≤ 5.5 V   1.3  1.3  

Hold time when SCLA0 = “H” tHIGH 2.7 V ≤ EVDD ≤ 5.5 V 0.6  0.6  0.6  μs

2.4 V ≤ EVDD ≤ 5.5 V 0.6  0.6  0.6  

1.8 V ≤ EVDD ≤ 5.5 V   0.6  0.6  

Data setup time (reception) tSU:DAT 2.7 V ≤ EVDD ≤ 5.5 V 100  100  100  ns

2.4 V ≤ EVDD ≤ 5.5 V 100  100  100  

1.8 V ≤ EVDD ≤ 5.5 V   100  100  

Data hold time (transmission)Note 2 tHD:DAT 2.7 V ≤ EVDD ≤ 5.5 V 0 0.9 0 0.9 0 0.9 μs

2.4 V ≤ EVDD ≤ 5.5 V 0 0.9 0 0.9 0 0.9

1.8 V ≤ EVDD ≤ 5.5 V   0 0.9 0 0.9

Setup time of stop condition tSU:STO 2.7 V ≤ EVDD ≤ 5.5 V 0.6  0.6  0.6  μs

2.4 V ≤ EVDD ≤ 5.5 V 0.6  0.6  0.6  

1.8 V ≤ EVDD ≤ 5.5 V   0.6  0.6  

Bus-free time tBUF 2.7 V ≤ EVDD ≤ 5.5 V 1.3  1.3  1.3  μs

2.4 V ≤ EVDD ≤ 5.5 V 1.3  1.3  1.3  

1.8 V ≤ EVDD ≤ 5.5 V   1.3  1.3  

 
Notes 1. The first clock pulse is generated after this period when the start/restart condition is detected. 

 2.  The maximum value (MAX.) of tHD:DAT 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. 

  Fast mode: Cb = 320 pF, Rb = 1.1 kΩ 
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(3) I2C fast mode plus 
(TA = −40 to +85°C, 1.6 V ≤ EVDD = VDD ≤ 5.5 V, VSS = EVSS = 0 V) 

Parameter Symbol Conditions HS (high-speed 

main) Mode 

LS (low-speed 

main) Mode 

LV (low-voltage 

main) Mode 

Unit

MIN. MAX. MIN. MAX. MIN. MAX.

SCLA0 clock frequency fSCL Fast mode plus:

fCLK ≥ 10 MHz 
2.7 V ≤ EVDD ≤ 5.5 V 0 1000 ⎯ ⎯ kHz

Setup time of restart 

condition 

tSU:STA 2.7 V ≤ EVDD ≤ 5.5 V 0.26  ⎯ ⎯ μs

Hold timeNote 1 tHD:STA 2.7 V ≤ EVDD ≤ 5.5 V 0.26  ⎯ ⎯ μs

Hold time when SCLA0 = 

“L” 

tLOW 2.7 V ≤ EVDD ≤ 5.5 V 0.5  ⎯ ⎯ μs

Hold time when SCLA0 = 

“H” 

tHIGH 2.7 V ≤ EVDD ≤ 5.5 V 0.26  ⎯ ⎯ μs

Data setup time 

(reception) 

tSU:DAT 2.7 V ≤ EVDD ≤ 5.5 V 50  ⎯ ⎯ μs

Data hold time 

(transmission)Note 2 

tHD:DAT 2.7 V ≤ EVDD ≤ 5.5 V 0 0.45 ⎯ ⎯ μs

Setup time of stop 

condition 

tSU:STO 2.7 V ≤ EVDD ≤ 5.5 V 0.26  ⎯ ⎯ μs

Bus-free time tBUF 2.7 V ≤ EVDD ≤ 5.5 V 0.5  ⎯ ⎯ μs

 
Notes  1.  The first clock pulse is generated after this period when the start/restart condition is detected. 
 2.  The maximum value (MAX.) of tHD:DAT is during normal transfer and a wait state is inserted in the ACK 

(acknowledge) timing. 

 

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 (IOH1, IOL1, VOH1, VOL1) must satisfy the values in 
the redirect destination. 

 
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. 
 
Fast mode plus: Cb = 120 pF, Rb = 1.1 kΩ 
 
 

IICA serial transfer timing 
 

tLOW

tLOW

tHIGH

tHD:STA

Stop 
condition

Start 
condition

Restart 
condition

Stop 
condition

tSU:DAT

tSU:STA tSU:STOtHD:STA
tHD:DAT

SCLA0

SDAA0

 
 

 



 

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

R01DS0157EJ0210  Rev.2.10     
Sep 30, 2016 

Page 70 of 131

2.7  LCD Characteristics 
 

2.7.1  Resistance division method 
 
(1) Static display mode  

(TA = −40 to +85°C, VL4 (MIN.) ≤ VDD ≤ 5.5 V, VSS = 0 V) 

Parameter Symbol Conditions MIN. TYP. MAX. Unit 

LCD drive voltage VL4  2.0  VDD V 

 

(2) 1/2 bias method, 1/4 bias method  
(TA = −40 to +85°C, VL4 (MIN.) ≤ VDD ≤ 5.5 V, VSS = 0 V) 

Parameter Symbol Conditions MIN. TYP. MAX. Unit 

LCD drive voltage VL4  2.7  VDD V 

 
(3) 1/3 bias method 

(TA = −40 to +85°C, VL4 (MIN.) ≤ VDD ≤ 5.5 V, VSS = 0 V) 

Parameter Symbol Conditions MIN. TYP. MAX. Unit 

LCD drive voltage VL4  2.5  VDD V 
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(TA = −40 to +105°C, 2.4 V ≤ EVDD = VDD ≤ 5.5 V, VSS = EVSS = 0 V)  (4/5) 
Items Symbol Conditions MIN. TYP. MAX. Unit 

Output voltage, 

high 

VOH1 P10 to P17, P30 to P32, P40 to P43, 

P50 to P54, P70 to P74, P120,  

P125 to P127, P130, P140 to P147 

4.0 V ≤ EVDD ≤ 5.5 V,

IOH1 = −3.0 mA 

EVDD − 

0.7 

  V 

2.7 V ≤ EVDD ≤ 5.5 V,

IOH1 = −2.0 mA 

EVDD − 

0.6 

  V 

2.4 V ≤ EVDD ≤ 5.5 V,

IOH1 = −1.5 mA 

EVDD − 

0.5 

  V 

VOH2 P20, P21 2.4 V ≤ VDD ≤ 5.5 V, 

IOH2 = −100 μ A 

VDD − 0.5   V 

Output voltage, 

low 

VOL1 P10 to P17, P30 to P32, P40 to P43, 

P50 to P54, P70 to P74, P120,  

P125 to P127, P130, P140 to P147 

4.0 V ≤ EVDD ≤ 5.5 V,

IOL1 = 8.5 mA 

  0.7 V 

2.7 V ≤ EVDD ≤ 5.5 V,

IOL1 = 3.0 mA 

  0.6 V 

2.7 V ≤ EVDD ≤ 5.5 V,

IOL1 = 1.5 mA 

  0.4 V 

2.4 V ≤ EVDD ≤ 5.5 V,

IOL1 = 0.6 mA 

  0.4 V 

VOL2 P20, P21 2.4 V ≤ VDD ≤ 5.5 V, 

IOL2 = 400 μ A 

  0.4 V 

VOL3 P60, P61 4.0 V ≤ EVDD ≤ 5.5 V,

IOL3 = 15.0 mA 

  2.0 V 

4.0 V ≤ EVDD ≤ 5.5 V,

IOL3 = 5.0 mA 

  0.4 V 

2.7 V ≤ EVDD ≤ 5.5 V,

IOL3 = 3.0 mA 

  0.4 V 

2.4 V ≤ EVDD ≤ 5.5 V,

IOL3 = 2.0 mA 

  0.4 V 

 
Caution P10, P12, P15, and 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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(TA = −40 to +105°C, 2.4 V ≤ EVDD = VDD ≤ 5.5 V, VSS = EVSS = 0 V)  (2/3) 
Parameter Symbol Conditions MIN. TYP. MAX. Unit 

Supply 

current  

Note 1 

IDD2 

Note 2 

HALT 

mode 

HS (high-
speed main) 
mode Note 7 

 

fIH = 24 MHz Note 4 VDD = 5.0 V  0.44 2.3 mA 

VDD = 3.0 V  0.44 2.3 mA 

fIH = 16 MHz Note 4 VDD = 5.0 V  0.40 1.7 mA 

VDD = 3.0 V  0.40 1.7 mA 

HS (high-
speed main) 
mode Note 7 

 

fMX = 20 MHzNote 3, 

VDD = 5.0 V 

Square wave input  0.28 1.9 mA 

Resonator connection  0.45 2.0 mA 

fMX = 20 MHzNote 3, 

VDD = 3.0 V 

Square wave input  0.28 1.9 mA 

Resonator connection  0.45 2.0 mA 

fMX = 10 MHzNote 3, 

VDD = 5.0 V 

Square wave input  0.19 1.02 mA 

Resonator connection  0.26 1.10 mA 

fMX = 10 MHzNote 3, 

VDD = 3.0 V 

Square wave input  0.19 1.02 mA 

Resonator connection  0.26 1.10 mA 

Subsystem 

clock 

operation 

fSUB = 32.768 kHzNote 5 

TA = −40°C 

Square wave input  0.31 0.57 μA 

Resonator connection  0.50 0.76 μA 

fSUB = 32.768 kHzNote 5 

TA = +25°C 

Square wave input  0.37 0.57 μA 

Resonator connection  0.56 0.76 μA 

fSUB = 32.768 kHzNote 5 

TA = +50°C 

Square wave input  0.46 1.17 μA 

Resonator connection  0.65 1.36 μA 

fSUB = 32.768 kHzNote 5 

TA = +70°C 

Square wave input  0.57 1.97 μA 

Resonator connection  0.76 2.16 μA 

fSUB = 32.768 kHzNote 5 

TA = +85°C 

Square wave input  0.85 3.37 μA 

Resonator connection  1.04 3.56 μA 

fSUB = 32.768 kHzNote 5 

TA = +105°C 

Square wave input  3.04 15.37 μA 

Resonator connection  3.23 15.56 μA 

IDD3
Note 6 STOP 

modeNote 8
TA = −40°C  0.17 0.50 μA 

TA = +25°C  0.23 0.50 μA 

TA = +50°C  0.32 1.10 μA 

TA = +70°C  0.43 1.90 μA 

TA = +85°C  0.71 3.30 μA 

TA = +105°C  2.90 15.30 μA 

(Notes and Remarks are listed on the next page.) 
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3.4  AC Characteristics 
 

3.4.1  Basic operation 
 

(TA = −40 to +105°C, 2.4 V ≤ EVDD = VDD ≤ 5.5 V, VSS = EVSS = 0 V) 
Items Symbol Conditions MIN. TYP. MAX. Unit 

Instruction cycle (minimum 
instruction execution time) 

TCY Main 
system 
clock (fMAIN) 
operation 

HS (high-speed 
main) mode 

2.7 V ≤ VDD ≤ 5.5 V 0.04167  1 μs 

2.4 V ≤ VDD < 2.7 V 0.0625  1 μs 

Subsystem clock (fSUB)  

operation 

2.4 V ≤ VDD ≤ 5.5 V 28.5 30.5 31.3 μs 

In the self 
programming 
mode 

HS (high-speed 
main) mode 

2.7 V ≤ VDD ≤ 5.5 V 0.04167  1 μs 

2.4 V ≤ VDD < 2.7 V 0.0625  1 μs 

External system clock frequency fEX 2.7 V ≤ VDD ≤ 5.5 V 1.0  20.0 MHz 
2.4 V ≤ VDD < 2.7 V 1.0  16.0 MHz 

fEXS  32  35 kHz 

External system clock input high-
level width, low-level width 

tEXH, tEXL 2.7 V ≤ VDD ≤ 5.5 V 24    ns 
2.4 V ≤ VDD < 2.7 V 30   ns 

tEXHS, 
tEXLS 

 13.7   μs 

TI00 to TI07 input high-level width, 
low-level width 

tTIH, 
tTIL 

 1/fMCK+10   ns 

TO00 to TO07 output frequency fTO HS (high-speed 
main) mode 

4.0 V ≤ EVDD ≤ 5.5 V   16 MHz 

2.7 V ≤ EVDD < 4.0 V   8 MHz 

2.4 V ≤ EVDD < 2.7 V   4 MHz 

PCLBUZ0, PCLBUZ1 output 
frequency 

fPCL HS (high-speed 
main) mode 

4.0 V ≤ EVDD ≤ 5.5 V   16 MHz 

2.7 V ≤ EVDD < 4.0 V   8 MHz 

2.4 V ≤ EVDD < 2.7 V   4 MHz 

Interrupt input high-level width, 
low-level width 

tINTH, 
tINTL 

INTP0 2.4 V ≤ VDD ≤ 5.5 V 1   μs 

INTP1 to INTP7 2.4 V ≤ EVDD ≤ 5.5 V 1   μs 

Key interrupt input low-level width tKR KR0 to KR3 2.4 V ≤ EVDD ≤ 5.5 V 250   ns 
RESET low-level width tRSL  10   μs 

 

Remark fMCK: Timer array unit operation clock frequency 

 (Operation clock to be set by the CKS0n bit of timer mode register 0n (TMR0n).   

n: Channel number (n = 0 to 7)) 
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(2) During communication at same potential (CSI mode) (master mode, SCKp... internal clock output) 
 (TA = −40 to +105°C, 2.4 V ≤ EVDD = VDD ≤ 5.5 V, VSS = EVSS = 0 V) 

 

Notes 1. Set a cycle of 4/fMCK or longer.  

 2. When DAPmn = 0 and CKPmn = 0, or DAPmn = 1 and CKPmn = 1.  The SIp setup time becomes “to SCKp↓” 

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 SIp hold time becomes “from SCKp↓” 

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 SCKp↑” when DAPmn = 0 and CKPmn = 1, or DAPmn = 1 and CKPmn = 0. 

5. C is the load capacitance of the SCKp and SOp output lines. 

 

 

Caution Select the normal input buffer for the SIp pin and the normal output mode for the SOp pin and SCKp pin 
by using port input mode register g (PIMg) and port output mode register g (POMg). 

 

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)) 

 
 

Parameter Symbol Conditions HS (high-speed main) Mode Unit 

MIN. MAX. 

SCKp cycle time tKCY1 2.7 V ≤ EVDD ≤ 5.5 V 334 Note 1  ns 

2.4 V ≤ EVDD ≤ 5.5 V 500 Note 1  ns 

SCKp high-/low-level width tKH1, 

tKL1 

4.0 V ≤ EVDD ≤ 5.5 V tKCY1/2 − 24  ns 

2.7 V ≤ EVDD ≤ 5.5 V tKCY1/2 − 36  ns 

2.4 V ≤ EVDD ≤ 5.5 V tKCY1/2 − 76  ns 

SIp setup time (to SCKp↑) Note 2 tSIK1 2.7 V ≤ EVDD ≤ 5.5 V 66  ns 

2.4 V ≤ EVDD ≤ 5.5 V 113  ns 

SIp hold time (from SCKp↑) Note 3 tKSI1 2.4 V ≤ EVDD ≤ 5.5 V 38  ns 

Delay time from SCKp↓ to  

SOp output Note 4 

tKSO1 C = 30 pF Note 5 2.4 V ≤ EVDD ≤ 5.5 V  50 ns 
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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 SIp pin and the N-ch open drain output (VDD tolerance (32- to 52-pin 
products)/EVDD 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 VIH and VIL, see the DC 
characteristics with TTL input buffer selected. 

 
CSI mode connection diagram (during communication at different potential) 

 
Vb

Rb

SCKp

SOp

SCK

SI

SIp SO

Vb

Rb

<Master>

RL78
microcontroller

User's device

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

Cb[F]: Communication line (SCKp, 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. 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)) 
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4.5  64-pin Products  

 

R5F10RLAAFA, R5F10RLCAFA 

R5F10RLAGFA, R5F10RLCGFA 

 

JEITA Package Code RENESAS Code Previous Code MASS (TYP.) [g]

P-LQFP64-12x12-0.65 PLQP0064JA-A P64GK-65-UET-2 0.51

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

detail of lead end

L

c

Lp

HD

HE

ZD

ZE

L1

A1

A2

A

D

E

16

32

1
64 17

33
49

48

Sy

e

Sxb M

A3

S

0.145 +0.055
0.045

(UNIT:mm)

ITEM DIMENSIONS

D

E

HD

HE

A

A1

A2

A3

12.00±0.20

12.00±0.20

14.00±0.20

14.00±0.20

1.60 MAX.

0.10±0.05

1.40±0.05

0.25

c

e

x

y

ZD

ZE

0.65

0.13

0.10

1.125

1.125

L

Lp

L1

0.50

0.60±0.15

1.00±0.20

3°+5°
3°

0.32 +0.08
0.07b

2012 Renesas Electronics Corporation. All rights reserved.  
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The mark “<R>” shows major revised points.  The revised points can be easily searched by copying an “<R>” in the 
PDF file and specifying it in the “Find what:” field. 
 
All trademarks and registered trademarks are the property of their respective owners. 
 
SuperFlash is a registered trademark of Silicon Storage Technology, Inc. in several countries including the United 
States and Japan. 

 

Caution:   This product uses SuperFlash® technology licensed from Silicon Storage Technology, Inc. 

 


