Renesas Electronics America Inc - R5F10

Details

Product Status

Core Processor

Core Size

Speed

Connectivity

Peripherals

Number of I/O

Program Memory Size
Program Memory Type
EEPROM Size

RAM Size

Voltage - Supply (Vcc/Vdd)
Data Converters
Oscillator Type
Operating Temperature
Mounting Type

Package / Case

Supplier Device Package

Purchase URL

Email: info@E-XFL.COM

Active

RL78

16-Bit

32MHz

CSI, I2C, LINbus, UART/USART
DMA, LVD, POR, PWM, WDT
48

128KB (128K x 8)

FLASH

12K x 8

1.6V ~ 5.5V

A/D 12x8/10b

Internal

-40°C ~ 85°C (TA)

Surface Mount

64-LQFP

64-LFQFP (10x10)

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"

https://www.e-xfl.com/product-detail/renesas-electronics-america/r5f101lgafb-50

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

LGAFB#50 Datasheet


https://www.e-xfl.com/product/pdf/r5f101lgafb-50-4401170
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/G13 1. OUTLINE

Table 1-1. List of Ordering Part Numbers

(2/12)

Pin Package Data Fields of Ordering Part Number
count flash Application

Note

25 pins | 25-pin plastic Mounted | A R5F 1008AALA#UO, R5F1008CALA#UO, R5F1008DALA#UO,
WFLGA (3 x 3 mm, R5F1008EALA#UO

R5F 1008AALA#WO, R5F1008CALA#WO0, R5F1008DALA#WO,
R5F 1008EALA#WO

G R5F 1008AGLA#UO, R5F1008CGLA#UO, R5F1008DGLA#UO,
R5F1008EGLA#UO

R5F 1008AGLA#WO, R5F 1008 CGLA#WO0, R5F1008DGLA#WO,
R5F 1008EGLA#WO

Not A R5F1018AALA#UO, R5F1018CALA#UO, R5F1018DALA#UO,
R5F1018EALA#UO

R5F1018AALA#WO, R5F1018CALA#WO0, R5F1018DALA#WO,
R5F1018EALA#W0

30 pins | 30-pin plastic LSSOP | Mounted | A R5F100AAASP#V0, R5F100ACASP#V0, R5F100ADASP#V0,
(7.62 mm (300), 0.65 R5F100AEASP#V0, R5F100AFASP#V0, R5F100AGASP#V0
R5F 100AAASP#X0, R5F100ACASP#X0, R5F100ADASP#X0
R5F 100AEASP#X0, R5F100AFASP#X0, R5F100AGASP#X0

D R5F100AADSP#V0, R5F100ACDSP#V0, R5F100ADDSP#VO0,
R5F100AEDSP#V0, R5F100AFDSP#V0, R5F100AGDSP#V0
R5F 100AADSP#X0, R5F100ACDSP#X0, R5F100ADDSP#XO0,
R5F 100AEDSP#X0, R5F100AFDSP#X0, R5F100AGDSP#X0
G R5F100AAGSP#V0, R5F100ACGSP#VO0,

R5F 100ADGSP#V0,R5F100AEGSP#VO0,

R5F 100AFGSP#V0, R5F100AGGSP#V0

R5F 100AAGSP#X0, R5F100ACGSP#XO0,

R5F 100ADGSP#X0,R5F100AEGSP#XO0,

R5F 100AFGSP#X0, R5F100AGGSP#X0

Not A R5F101AAASP#V0, R5F101ACASP#V0, R5F101ADASP#VO0,
R5F101AEASP#V0, R5F101AFASP#V0, R5F101AGASP#V0
R5F101AAASP#X0, R5F101ACASP#X0, R5F101ADASP#XO0,
R5F101AEASP#X0, R5F101AFASP#X0, R5F101AGASP#X0

D R5F101AADSP#V0, R5F101ACDSP#V0, R5F101ADDSP#VO0,
R5F101AEDSP#V0, R5F101AFDSP#V0, R5F101AGDSP#V0
R5F101AADSP#X0, R5F101ACDSP#X0, R5F101ADDSP#X0,
R5F101AEDSP#X0, R5F101AFDSP#X0, R5F101AGDSP#X0
32 pins | 32-pin plastic Mounted | A R5F 100BAANA#UO, R5F100BCANA#UO, R5F100BDANA#UO,
HWQFN (5 x 5 mm, R5F100BEANA#UO, R5F100BFANA#UO, R5F100BGANA#UO
R5F 100BAANA#WO0, R5F100BCANA#WO0, R5F100BDANA#WO,
R5F 100BEANA#WO0, R5F100BFANA#WO0, RSF100BGANA#WO0
D R5F 100BADNA#UO, R5F100BCDNA#UO, R5F100BDDNA#UO,
R5F 100BEDNA#UO, R5F100BFDNA#UO, R5F100BGDNA#UO
R5F 100BADNA#WO, R5F 100BCDNA#W0, R5F100BDDNA#WO,
R5F100BEDNA#WO0, R5F100BFDNA#WO0, R5F100BGDNA#WO0
G R5F100BAGNA#UO, R5F100BCGNA#UO, R5F100BDGNA#UO,
R5F 100BEGNA#UO, R5F100BFGNA#UO, R5F100BGGNA#UO
R5F100BAGNA#WO0, R5F100BCGNA#WO0, R5F 100BDGNA#WO,
R5F 100BEGNA#W0, R5F100BFGNA#WO0, R5F100BGGNA#W0
Not A R5F101BAANA#UO, R5F101BCANA#UO, R5F101BDANA#UO,
R5F101BEANA#UO, R5F101BFANA#UO, R5SF101BGANA#UO
R5F101BAANA#WO0, R5F101BCANA#WO0, R5F101BDANA#WO,
R5F101BEANA#WO0, R5F101BFANA#WO0, R5F101BGANA#WO0
D R5F101BADNA#UO, R5F101BCDNA#UO, R5F101BDDNA#UO,
R5F101BEDNA#UO, R5F101BFDNA#UO, R5F101BGDNA#UO
R5F101BADNA#WO, R5F101BCDNA#WO0, R5F101BDDNA#WO,
R5F101BEDNA#WO0, R5F101BFDNA#WO0, R5F101BGDNA#WO0

0.5 mm pitch)

mounted

mm pitch)

mounted

0.5 mm pitch)

mounted

Note For the fields of application, refer to Figure 1-1 Part Number, Memory Size, and Package of RL78/G13.

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/G13 1. OUTLINE

Table 1-1. List of Ordering Part Numbers

(9/12)

Pin count Package Data flash Fields of Ordering Part Number
Application

Note

64pins | 64-pin plastic Mounted | A R5F100LCAFB#V0, R5F100LDAFB#V0, R5F100LEAFB#VO,
LFQFP (10 x 10 R5F100LFAFB#V0, R5F100LGAFB#V0, R5F100LHAFB#V0,

_ R5F100LJAFB#V0, R5F100LKAFB#V0, R5F100LLAFB#V0
mm, 0.5 mm pitch) R5F100LCAFB#X0, R5F100LDAFB#X0, R5F100LEAFB#XO0,
R5F100LFAFB#X0, R5F100LGAFB#X0, R5F100LHAFB#XO0,
R5F100LJAFB#X0, R5F100LKAFB#X0, R5F100LLAFB#X0
D R5F100LCDFB#V0, R5F100LDDFB#V0, R5F100LEDFB#VO,
R5F100LFDFB#V0, R5F100LGDFB#V0, R5F100LHDFB#VO,
R5F100LJDFB#V0, R5F100LKDFB#V0, R5F100LLDFB#V0
R5F100LCDFB#X0, R5F100LDDFB#X0, R5F100LEDFB#XO,
R5F100LFDFB#X0, R5F100LGDFB#X0, R5F100LHDFB#XO,
R5F100LJDFB#X0, R5F100LKDFB#X0, R5F100LLDFB#X0
G R5F100LCGFB#V0, R5F100LDGFB#V0, R5F100LEGFB#VO,
R5F100LFGFB#V0
R5F100LCGFB#X0, R5F100LDGFB#X0, R5F100LEGFB#XO0,
R5F100LFGFB#X0
R5F100LGGFB#V0, R5F100LHGFB#V0, R5F100LJGFB#V0
R5F100LGGFB#X0, R5F100LHGFB#X0, R5F100LJGFB#X0
Not A R5F101LCAFB#V0, R5F101LDAFB#V0, R5F101LEAFB#VO,
R5F101LFAFB#VO, R5F101LGAFB#V0, R5F101LHAFB#VO,
R5F101LJAFB#V0, R5F101LKAFB#V0, R5F101LLAFB#V0
R5F101LCAFB#X0, R5F101LDAFB#X0, R5F101LEAFB#XO0,
R5F101LFAFB#X0, R5F101LGAFB#X0, R5F101LHAFB#XO0,
R5F101LJAFB#X0, R5F101LKAFB#X0, R5F101LLAFB#X0
D R5F101LCDFB#V0, R5F101LDDFB#V0, R5F101LEDFB#VO,
R5F101LFDFB#V0, R5F101LGDFB#V0, R5F101LHDFB#VO,
R5F101LJDFB#V0, R5F101LKDFB#V0, R5F101LLDFB#V0
R5F101LCDFB#X0, R5F101LDDFB#X0, R5F101LEDFB#XO,
R5F101LFDFB#X0, R5F101LGDFB#X0, R5F101LHDFB#XO,
R5F101LJDFB#X0, R5F101LKDFB#X0, R5F101LLDFB#X0
64-pin plastic Mounted | A R5F100LCABG#UO, R5F100LDABG#UO, R5F100LEABG#UO,
VFBGA R5F100LFABG#UO, R5F100LGABG#UO, R5F100LHABG#UO,

R5F100LJABG#UO

(4> 4 mm, 0.4 mm R5F100LCABG#WO0, R5F100LDABG#WO, R5F100LEABGHWO,
pitch) R5F100LFABG#W0, R5F100LGABG#W0, R5F100LHABGHWO,
R5F100LJABGHWO
G R5F100LCGBG#UO, R5F100LDGBG#UO, R5F100LEGBG#UO,
R5F100LFGBG#UO, R5F100LGGBG#UO, R5F100LHGBG#UO,
R5F100LJGBG#UO
R5F100LCGBG#WO, R5F100LDGBG#W0, R5F100LEGBGH#WO,
R5F100LFGBG#WO0, R5F100LGGBG#WO, R5F100LHGBGH#WO,
R5F100LJGBGH#WO
Not A R5F101LCABG#UO, R5F101LDABG#UO, R5F101LEABG#UO,
R5F101LFABG#UO, R5F101LGABG#UO, R5F101LHABG#UO,
R5F101LJABG#UO
R5F101LCABG#WO0, R5F101LDABG#WO, R5F101LEABGHWO,
R5F101LFABG#W0, R5F101LGABGH#WO0, R5F101LHABGHWO,
R5F101LJABGHWO

mounted

mounted

Note For the fields of application, refer to Figure 1-1 Part Number, Memory Size, and Package of RL78/G13.

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/G13 1. OUTLINE
1.3.3 25-pin products
e 25-pin plastic WFLGA (3 x 3 mm, 0.50 mm pitch)
Top View Bottom View
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INDEX MARK INDEX MARK
A B C D E
P40/TOOLO RESET PO1/ANI16/ P22/ANI2 P147/ANI18
TO00/RxD1 5
P122/X2/ P137/INTPO POO/ANI17/ P21/ANI1/ P10/SCKO00/
EXCLK TI00/TxD1 AVRrerm SCLO00 4
P121/X1 Vob P20/ANIO/ P12/S000/ P11/S100/
AVRerp TxDO/ RxDO0/ 3
TOOLTxD TOOLRXD/
SDAO0O
REGC Vss P30/INTP3/ P17/T102/ P50/INTP1/
SCK11/SCL11 TO02/SO11 SI111/SDA11 2
P60/SCLAO P61/SDAAO P31/TI03/ P16/TI01/ P130
TOO03/INTP4/ TOO01/INTP5 1
PCLBUZO
A B C D E

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

Remark For pin identification, see 1.4 Pin Identification.
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RL78/G13

1. OUTLINE

1.3.13 100-pin products

100-pin plastic LQFP (14

x 14 mm, 0.5 mm pitch)
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Cautions 1.
2
3.
Remarks 1.
2

Make EVsso, EVss1 pins the same potential as Vss pin.

Make Voo pin the potential that is higher than EVbpo, EVbb1 pins (EVbbo = EVbb1).
Connect the REGC pin to Vss via a capacitor (0.47 to 1 uF).
For pin identification, see 1.4 Pin Identification.

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, EVbpo

and EVbp1 pins and connect the Vss, EVssoand EVss1 pins to separate ground lines.

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

redirection register (PIOR). Refer to Figure 4-8 Format of Peripheral I/O Redirection Register
(PIOR) in the RL78/G13 User’s Manual.
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RL78/G13

1. OUTLINE

1.5.3 25-pin products

TIMER ARRAY
UNIT (8ch)
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Fotpoo — | L ur | |
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SO00/P12 K=
SYSTEM
SCK11/P30 CONTROL RESET
SI111/P50 csi1
SO11/P17 K| SERIAL SDAADIPGT HIGH-SPEED| [~———X1/P121
INTERFACE IICAO SCLAO/PE0 ONCHIP ExeLK
SCLO0/P10 ~—| o0 OSCILLATOR| X2/EXCLK/P122
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BUZZER OUTPUT
lc11 KD--------- PCLBUZO/P31 VOLTAGE REGC
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CONTROL
DIRECT MEMORY
ACCESS CONTROL /\::> MULTIPLIER& CRC INTPO/P137
KD e INTP1/P50
MULITIPLY- INTERRUPT [~
BCD - ACCUMULATOR <—>| 'controL
ADJUSTMENT INTP3/P30,
INTP4/P31
INTP5/P16
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RL78/G13

1.

OUTLINE

1.6 Outline of Functions

[20-pin, 24-pin, 25-pin, 30-pin, 32-pin, 36-pin products]
Caution This outline describes the functions at the time when Peripheral I/0 redirection register (PIOR)

is set to OOH.
(1/2)
Item 20-pin 24-pin 25-pin 30-pin 32-pin 36-pin
53] o) 53] o] o) 53] 3] s oy) o 3] By oy)
[$2) a1 [$2) a1 S]] (8] )] a1 [$)] [9)] a1 [9)]
3 I 3 1 I 1 N 1 1 i 1 a1
o o o o o o o o o o o o
o - o - o g o —_ o = o =
e 2 N N 2 54 Z £ 2 2 Q Q
Code flash memory (KB) 16 to 64 16 to 64 16 to 64 16 to 128 16 to 128 16 to 128
Data flash memory (KB) 4 - 4 - 4 4t08 - 4108 4t08
RAM (KB) 2 to 4" 2 to 4" 2 to 4" 2to 12" 2to 12" 21to 12"
Address space 1 MB
Main system | High-speed system | X1 (crystal/ceramic) oscillation, external main system clock input (EXCLK)
clock clock HS (High-speed main) mode: 1 to 20 MHz (Voo = 2.7 to 5.5 V),
HS (High-speed main) mode: 1 to 16 MHz (Voo = 2.4 t0 5.5 V),
LS (Low-speed main) mode: 1 to 8 MHz (Voo = 1.8 to 5.5 V),
LV (Low-voltage main) mode: 1 to 4 MHz (Voo = 1.6 t0 5.5 V)
High-speed on-chip | HS (High-speed main) mode: 1 to 32 MHz (Voo =2.7 t0 5.5 V),
oscillator HS (High-speed main) mode: 1 to 16 MHz (Voo = 2.4 to 5.5 V),
LS (Low-speed main) mode: 1to 8 MHz (Voo =1.8105.5V),
LV (Low-voltage main) mode: 1 to 4 MHz (Voo = 1.6 to 5.5 V)
Subsystem clock _
Low-speed on-chip oscillator 15 kHz (TYP.)
General-purpose registers (8-bit register x 8) x 4 banks
Minimum instruction execution time | 0.03125 us (High-speed on-chip oscillator: fn = 32 MHz operation)
0.05 s (High-speed system clock: fux = 20 MHz operation)
Instruction set o Data transfer (8/16 bits)
o Adder and subtractor/logical operation (8/16 bits)
o Multiplication (8 bits x 8 bits)
* Rotate, barrel shift, and bit manipulation (Set, reset, test, and Boolean operation), etc.
1/O port Total 16 20 21 26 28 32
CMOS I/0 13 15 15 21 22 26
(N-ch O.D. I/O | (N-ch O.D. I/O | (N-ch O.D. I/O | (N-ch O.D. I/O | (N-ch O.D. I/O | (N-ch O.D. I/O
[Vop withstand | [Vop withstand | [Voo withstand | [Voo withstand | [Voo withstand | [Voo withstand
voltage]: 5) voltage]: 6) voltage]: 6) voltage]: 9) voltage]: 9) voltage]: 10)
CMOS input 3 3 3 3 3 3
CMOS output - - 1 - - -
N-ch O.D. I/O - 2 2 2 3 3
(withstand voltage: 6 V)
Timer 16-bit timer 8 channels
Watchdog timer 1 channel
Real-time clock (RTC) 1 channel"*?
12-bit interval timer (IT) 1 channel
Timer output 3 channels 4 channels 4 channels (PWM outputs: 3"°%),
(PPYV'S\;I outputs: | (PWM outputs: 3"*?) 8 channels (PWM outputs: 7% "°*
2 ote
RTC output -
Notes 1. The flash library uses RAM in self-programming and rewriting of the data flash memory.
The target products and start address of the RAM areas used by the flash library are shown below.
R5F100xD, R5F101xD (x =6 to 8, Ato C): Start address FF300H
R5F100xE, R5F101xE (x =6 t0 8, Ato C): Start address FEFOOH
For the RAM areas used by the flash library, see Self RAM list of Flash Self-Programming Library
for RL78 Family (R20UT2944).
2. Only the constant-period interrupt function when the low-speed on-chip oscillator clock (fiL) is
selected
R0O1DS0131EJ0330 Rev.3.30 .zEN ESNS Page 48 of 196
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RL78/G13 1. OUTLINE

3. The number of PWM outputs varies depending on the setting of channels in use (the number of
masters and slaves) (see 6.9.3 Operation as multiple PWM output function in the RL78/G13 User’s
Manual).

4. When setting to PIOR =1

(2/2)

ltem 20-pin 24-pin 25-pin 30-pin 32-pin 36-pin

X90014SH
X91014SH
X/0014SH
X/1014S4
X800149H
Xg101d4SH
Xy00 454
XV 10Ld4SH
Xg0oo4s4
Xd10lLd4s4
XD0014sH
x010k4sd

Clock output/buzzer output - 1 1 2 2 2

e 2.44 kHz, 4.88 kHz, 9.76 kHz, 1.25 MHz, 2.5 MHz, 5 MHz, 10 MHz
(Main system clock: fuain = 20 MHz operation)

8/10-bit resolution A/D converter 6 channels 6 channels 6 channels 8 channels 8 channels 8 channels

[20-pin, 24-pin, 25-pin products]
e CSI: 1 channel/simplified I°C: 1 channel/UART: 1 channel
e CSI: 1 channel/simplified I°C: 1 channel/lUART: 1 channel

Serial interface

[30-pin, 32-pin products]

e CSI: 1 channel/simplified I°C: 1 channel/lUART: 1 channel

e CSI: 1 channel/simplified I°C: 1 channel/UART: 1 channel

e CSI: 1 channel/simplified I°C: 1 channel/lUART (UART supporting LIN-bus): 1 channel
[36-pin products]

e CSI: 1 channel/simplified I°C: 1 channel/lUART: 1 channel

e CSI: 1 channel/simplified I°C: 1 channel/lUART: 1 channel
e CSlI: 2 channels/simplified I’C: 2 channels/UART (UART supporting LIN-bus): 1 channel

I’C bus - 1 channel 1 channel 1 channel 1 channel 1 channel

* 16 bits x 16 bits = 32 bits (Unsigned or signed)
* 32 bits + 32 bits = 32 bits (Unsigned)
o 16 bits x 16 bits + 32 bits = 32 bits (Unsigned or signed)

Multiplier and divider/multiply-
accumulator

DMA controller 2 channels

Vectored interrupt| Internal 23 24 24 27 27 27

sources External 3 5 5 6 6 6

Key interrupt -

Reset « Reset by RESET pin

¢ Internal reset by watchdog timer

¢ Internal reset by power-on-reset

¢ Internal reset by voltage detector

¢ Internal reset by illegal instruction execution
¢ Internal reset by RAM parity error

¢ Internal reset by illegal-memory access

Note

Power-on-reset circuit

Power-on-reset:
Power-down-reset:

1,51V (TYP.)
1.50 V (TYP.)

Voltage detector

Rising edge :
Falling edge :

1.67 V to 4.06 V (14 stages)
1.63 V to 3.98 V (14 stages)

On-chip debug function Provided

Voo = 1.6 10 5.5 V (T, = -40 to +85°C)
V,, =2.4105.5 V (T, = -40 to +105°C)

<R> Power supply voltage

Ta =40 to +85°C (A: Consumer applications, D: Industrial applications )
Ta =40 to +105°C (G: Industrial applications)

Operating ambient temperature

Note The illegal instruction is generated when instruction code FFH is executed.
Reset by the illegal instruction execution not issued by emulation with the in-circuit emulator or on-chip
debug emulator.
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RL78/G13

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

(TA =-40 to +85°C, 1.6 V < EVppo = EVbb1 < Vbp < 5.5 V, Vss = EVsso = EVss1 = 0 V) (5/5)

ltems

Symbol

Conditions

MIN.

TYP.

MAX.

Unit

Input leakage
current, high

ILiH1

P00 to P07, P10 to P17,
P30 to P37, P40 to P47,
P50 to P57, P60 to P67,
P70 to P77, P80 to P87,
P90 to P97, P100 to P106,
P110to P117, P120,

P125 to P127, P140 to P147

Vi = EVooo

1

7.\

ILiH2

P20 to P27, P137,
P150 to P156, RESET

Vi = Voo

LA

ILiHg

P121 to P124
(X1, X2, XT1, XT2, EXCLK,
EXCLKS)

Vi = Voo

In input port or
external clock
input

7.\

In resonator
connection

7.\

Input leakage
current, low

luit

P00 to P07, P10 to P17,
P30 to P37, P40 to P47,
P50 to P57, P60 to P67,
P70 to P77, P80 to P87,
P90 to P97, P100 to P106,
P110to P117, P120,

P125 to P127, P140 to P147

Vi = EVsso

y77.\

luie

P20 to P27, P137,
P150 to P156, RESET

Vi=Vss

y77.\

luis

P121 to P124
(X1, X2, XT1, XT2, EXCLK,
EXCLKS)

Vi=Vss

In input port or
external clock
input

LA

In resonator
connection

On-chip pll-up
resistance

Ru

P00 to P07, P10 to P17,
P30 to P37, P40 to P47,
P50 to P57, P64 to P67,
P70 to P77, P80 to P87,
P90 to P97, P100 to P106,
P110to P117, P120,

P125 to P127, P140 to P147

Vi = EVsso,

In input port

10

20

100

kQ

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

port pins.
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RL78/G13

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

CSI mode connection diagram (during communication at same potential)

SCK SCK
RL78 Slp SO User device
microcontroller
SOp S

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

tkevt, 2

tku, 2 tKH1, 2

/4
SCKp \

tsiki, 2

tKsi1, 2

Slp Input data

tkso1,2
|

SOp Output data

X

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

tkevr, 2

tkH1, 2

SCKp |
/ N

tsiki, 2

tku, 2

tksi1, 2

Slp Input data

tkso1,2
|

SOp Output data

X

Remarks 1. p: CSI number (p = 00, 01, 10, 11, 20, 21, 30, 31)
2.  m: Unit number, n: Channel number (mn = 00 to 03, 10 to 13)
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RL78/G13

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

CSI mode connection diagram (during communication at different potential)

<Slave>

Vb

RL78

microcontroller Slp

T

SCKp

SOp

Remarks 1. Ro[Q2]:Communication line (SOp) pull-up resistance, Co[F]: Communication line (SOp) load
capacitance, Vb[V]: Communication line voltage

SCK

SO

Sl

User device

2. p: CSI number (p = 00, 01, 10, 20, 30, 31), m: Unit number, n: Channel number (mn = 00, 01, 02, 10,

12, 13), g: PIM and POM number (g=0, 1, 4, 5, 8, 14)
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, 01, 02, 10, 12, 13))
4. CSI01 of 48-, 52-, 64-pin products, and CSI11 and CSI21 cannot communicate at different potential.

Use other CSI for communication at different potential.
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RL78/G13 2. ELECTRICAL SPECIFICATIONS (Ta = -40 to +85°C)

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

tkev2

k2 tikH2
/
SCKp
N\ N
tsik2 tKsi2
Slp Input data
tkso2
SOp Output data

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

tkey2

tkH2 tkL2

SCKp /
\\

tsik2 trsi2

Slp Input data

tkso2

SOp Output data

Remarks 1. p: CSI number (p = 00, 01, 10, 20, 30, 31), m: Unit number,
n: Channel number (mn = 00, 01, 02, 10, 12. 13), g: PIM and POM number (g =0, 1, 4, 5, 8, 14)
2. CSI01 of 48-, 52-, 64-pin products, and CSI11 and CSI21 cannot communicate at different potential.
Use other CSI for communication at different potential.
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RL78/G13 2. ELECTRICAL SPECIFICATIONS (Ta = -40 to +85°C)

Simplified I°C mode connection diagram (during communication at different potential)

SDAr SDA
RL78 .
microcontroller User device
SCLr SCL

Simplified I°C mode serial transfer timing (during communication at different potential)

1/fscL

trow tHIGH

SCLr \ /

oA /\ s - |

tHD:DAT tsu:DAT

Remarks 1. Ro[Q]:Communication line (SDAr, SCLr) pull-up resistance, Cb[F]: Communication line (SDAr, SCLr)
load capacitance, Vb[V]: Communication line voltage
2. r: IC number (r = 00, 01, 10, 20, 30, 31), g: PIM, POM number (g =0, 1, 4, 5, 8, 14)
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, 01, 02, 10, 12, 13)
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RL78/G13

2. ELECTRICAL SPECIFICATIONS (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 to ANI14

Refer to 2.6.1 (1).

ANI16 to ANI26

Refer to 2.6.1 (2).

Internal reference voltage

Temperature sensor output

voltage

Refer to 2.6.1 (1).

Refer to 2.6.1 (3).

Refer to 2.6.1 (4).

(1) When reference voltage (+)= AVrerr/ANIO (ADREFP1 = 0, ADREFPO = 1), reference voltage (-) =

AVrerm/ANI1 (ADREFM = 1), target pin :

sensor output voltage

ANI2 to ANI14, internal reference voltage, and temperature

(Ta =-40 to +85°C, 1.6 V < AVrerr < Vpp < 5.5 V, Vss = 0 V, Reference voltage (+) = AVrerp, Reference voltage

(-) =AVrerm=0V)

Parameter Symbol Conditions MIN. TYP. MAX. Unit
Resolution RES 8 10 bit
Overall error*™*’ AINL 10-bit resolution 1.8V <AVrerp < 5.5V 1.2 +3.5 | LSB

Note 3
AVrere = Voo 1.6 V < AVrerp < 5.5 V" 12 | +7.0 | LSB
Conversion time tconv 10-bit resolution 36V<VDDL55V 2.125 39 )7:]
Target pin: ANI2 to 27V<Vop<55V 3.1875 39 s
ANI14
1.8V<Vbpb<55V 17 39 )7:]
1.6V <VDD<55V 57 95 s
10-bit resolution 36V<VDD<55V 2.375 39 U
Target pin: Internal 27V<Vop<55V 3.5625 39 s
reference voltage, and
temperature sensor 24V<VoD<55V 17 39 s
output voltage
(HS (high-speed main)
mode)
Zero-scale error™="? Ezs 10-bit resolution 1.8V <AVrerp < 5.5V +0.25 | %FSR
Note 3
AVrere = Voo 1.6 V < AVrerp < 5.5 V" +0.50 |%FSR
Full-scale error***"? Ers 10-bit resolution 1.8V <AVrerp < 5.5V +0.25 | %FSR
Note 3
AVrere = Voo 1.6 V < AVREFP <55 V" +0.50 |%FSR
Integral linearity error">®’ ILE 10-bit resolution 1.8V <AVrerr <55V +25 | LSB
AVrerp = Voo "** 1.6V < AVrerp < 5.5 V/"** 50 | LSB
Differential linearity error™*"| DLE 10-bit resolution 1.8V <AVrerr <55V +1.5 | LSB
AVrerp = Voo "** 1.6V < AVrerp < 5.5 \/"** 20 | LSB
Analog input voltage VaiNn ANI2 to ANI14 0 AVRerp \
Internal reference voltage Vear"™®® v
(2.4 V <VpD <5.5V, HS (high-speed main) mode)
Temperature sensor output voltage Vrmpszs *°° Y
(2.4 V <Vpp <5.5V, HS (high-speed main) mode)

(Notes are listed on the next page.)
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RL78/G13 2. ELECTRICAL SPECIFICATIONS (Ta = -40 to +85°C)

2.10 Timing of Entry to Flash Memory Programming Modes
(Ta =-40 to +85°C, 1.8 V < EVppo = EVpp1 < Vbp < 5.5 V, Vss = EVsso = EVss1 = 0 V)

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 the external reset is released.
setting 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 TOOLO pin is set to the the external reset is released.
low level
Time to hold the TOOLO pin at tHD POR and LVD reset must be released before 1 ms
the low level after the external the external reset is released.
reset is released
(excluding the processing time of
the firmware to control the flash
memory)

<1>  <2> <3> <4>
RESET L/ E !
I 723 ps +tio ;
! processing :
! time ! ) !
~——— 1-byte data for setting mode .

TOOLO

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 TOOLO pin is set to the high level.

<4> Setting of the flash memory programming mode by UART reception and complete
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
tip:  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/G13 3. ELECTRICAL SPECIFICATIONS (G: INDUSTRIAL APPLICATIONS Ta = -40 to +105°C)
(TA =-40 to +105°C, 2.4 V < EVbbo = EVpbp1 < Vbb < 5.5 V, Vss = EVsso = EVss1 = 0 V) (3/5)
ltems Symbol Conditions MIN. TYP. MAX. Unit
Input voltage, ViH1 P00 to P07, P10 to P17, P30 to P37,| Normal input buffer |0.8EVboo EVopo \
high P40 to P47, P50 to P57, P64 to P67,
P70 to P77, P80 to P87, P90 to P97,
P100 to P106, P110 to P117, P120,
P125 to P127, P140 to P147
Virz P01, P03, P04, P10, P11, TTL input buffer 2.2 EVopo Vv
P13 to P17, P43, P44, P53 to P55, | 4.0V <EVboo<5.5V
P80, P81, P142, P143 TTL input buffer 2.0 EVooo v
3.3V <EVbpo<4.0V
TTL input buffer 1.5 EVooo Vv
2.4V <EVooo < 3.3V
ViH3 P20 to P27, P150 to P156 0.7Vop Vob \
ViHa P60 to P63 0.7EVono 6.0 \'%
Vins P121 to P124, P137, EXCLK, EXCLKS, RESET 0.8Vop Vop Vv
Input voltage, Vi1 P00 to P07, P10 to P17, P30 to P37,| Normal input buffer 0 0.2EVobo \
low P40 to P47, P50 to P57, P64 to P67,
P70 to P77, P80 to P87, P90 to P97,
P100 to P106, P110 to P117, P120,
P125 to P127, P140 to P147
Vi P01, P03, P04, P10, P11, TTL input buffer 0 0.8 Vv
P13 to P17, P43, P44, P53 to P55, | 4.0V <EVboo<5.5V
P80, P81, P142, P143 TTL input buffer 0 0.5 v
3.3V <EVbpo<4.0V
TTL input buffer 0 0.32 \
2.4V <EVbpo< 3.3V
Vi P20 to P27, P150 to P156 0 0.3Vop
ViLa P60 to P63 0 0.3EVoDo
Vis P121 to P124, P137, EXCLK, EXCLKS, RESET 0 0.2Vop

Caution The maximum value of Vix of pins P00, P02 to P04, P10 to P15, P17, P43 to P45, P50, P52 to P55,
P71, P74, P80 to P82, P96, and P142 to P144 is EVbbo, 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/G13 3. ELECTRICAL SPECIFICATIONS (G: INDUSTRIAL APPLICATIONS Ta = -40 to +105°C)

6. Current flowing only to the A/D converter. The supply current of the RL78 microcontrollers is the sum of
Iop1 or Ipp2 and labc when the A/D converter is in operation.

7. Current flowing only to the LVD circuit. The supply current of the RL78 microcontrollers is the sum of Ibp1,
Iop2 or Ipps and ILvp when the LVD circuit is in operation.

8. Current flowing only during data flash rewrite.

9. Current flowing only during self programming.

10. For shift time to the SNOOZE mode, see 18.3.3 SNOOZE mode in the RL78/G13 User's Manual.

Remarks 1. fi. Low-speed on-chip oscillator clock frequency
2. fsue: Subsystem clock frequency (XT1 clock oscillation frequency)
3. fcwk: CPU/peripheral hardware clock frequency
4. Temperature condition of the TYP. value is Ta = 25°C
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RL78/G13 3. ELECTRICAL SPECIFICATIONS (G: INDUSTRIAL APPLICATIONS Ta = -40 to +105°C)

(2) During communication at same potential (CSI mode) (master mode, SCKp... internal clock output)
(Ta =—-40 to +105°C, 2.4 V < EVppo = EVpp1 < Vop < 5.5 V, Vss = EVsso = EVss1 = 0 V)

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

SCKop cycle time tkey1 tkeyt > 4ffck | 2.7 V < EVopo < 5.5V 250 ns

2.4V <EVopo<55V 500 ns

SCKp high-/low-level width tKH1, 40V <EVooo<55V tkevi/2 — 24 ns

i 2.7V <EVoo <55V tkevi/2 — 36 ns

24V <EVbpo<5.5V tkey1/2 — 76 ns

Slp setup time (to SCKpT)™*" | tsis 4.0V <EVooo<5.5V 66 ns

2.7V <EVopo<55V 66 ns

24V <EVoo<55V 113 ns

Slp hold time (from SCKpT) "*** | tksit 38 ns

Delay time from SCKp{ to tksot C =30 pF "** 50 ns
SOp output ***

Notes 1. When DAPmn = 0 and CKPmn = 0, or DAPmn = 1 and CKPmn = 1. The Slp setup time becomes “to
SCKpJ{” when DAPmn = 0 and CKPmn = 1, or DAPmn = 1 and CKPmn = 0.
2. When DAPmn = 0 and CKPmn = 0, or DAPmn = 1 and CKPmn = 1. The Slp hold time becomes “from
SCKpld” 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 delay time to SOp output
becomes “from SCKpT” when DAPmn = 0 and CKPmn = 1, or DAPmn = 1 and CKPmn = 0.
4. C is the load capacitance of the SCKp and SOp output lines.

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

Remarks 1. p: CSI number (p = 00, 01, 10, 11, 20, 21, 30, 31), m: Unit number (m =0, 1), n: Channel number (n =0
to 3),
g: PIM and POM numbers (g =0, 1, 4, 5, 8, 14)
2. 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 to 03, 10 to 13))

R01DS0131EJ0330 Rev.3.30 .zENESAS Page 147 of 196
Mar 31, 2016



RL78/G13

4. PACKAGE DRAWINGS

4. PACKAGE DRAWINGS

4.1 20-pin Products

R5F1006AASP, R5F1006CASP, R5F1006DASP, R5F1006EASP
R5F1016AASP, R5F1016CASP, R5F1016DASP, R5F1016EASP
R5F1006ADSP, R5F1006CDSP, R5F1006DDSP, R5F1006EDSP
R5F1016ADSP, R5F1016CDSP, R5F1016DDSP, R5F1016EDSP
R5F1006AGSP, R5F1006CGSP, R5F1006DGSP, R5F1006EGSP

JEITA Package Code

RENESAS Code

Previous Code MASS (TYP) [g]

P-LSSOP20-0300-0.65

PLSP0020JC-A

S20MC-65-5A4-3 0.12

HARAR

EEEL:

detail of lead end
—F
—G
+
O
EEEEEEEE: e !
1 10
A
H
| J
I T>
a1 N
ITEM MILLIMETERS
" c —K A 6.65:0.15
B 0.475 MAX.
— =D B c 0.65 (T.P.)
+0.08
NOTE D 0.242507
Each lead centerline is located within 0.13 mm of E 0.1£0.05
its true position (T.P.) at maximum material condition. F 1.340.1
G 1.2
H 8.1£0.2
| 6.1£0.2
J 1.0+0.2
K 0.17+0.03
L 0.5
M 0.13
N 0.10
P 32130
T 0.25
U 0.6+0.15
©2012 Renesas Electronics Corporation. All rights reserved.
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RL78/G13

4. PACKAGE DRAWINGS

R5F100PFAFA, R5SF100PGAFA, R5F100PHAFA, R5F100PJAFA, R5F100PKAFA, R5F100PLAFA
R5F101PFAFA, R5F101PGAFA, R5F101PHAFA, R5F101PJAFA, R5F101PKAFA, R5F101PLAFA
R5F100PFDFA, R5F100PGDFA, R5F100PHDFA, R5F100PJDFA, R5F100PKDFA, R5F100PLDFA
R5F101PFDFA, R5F101PGDFA, R5F101PHDFA, R5F101PJDFA, R5F101PKDFA, R5F101PLDFA

R5F100PFGFA, R5F100PGGFA, R5F100PHGFA, R5F100PJGFA

JEITA Package Code RENESAS Code Previous Code MASS (TYP,) [g]
P-LQFP100-14x20-0.65 PLQP0100JC-A P100GF-65-GBN-1 0.92
HD
D
detail of lead end
80 51
81 50
-+ E HE
100 O 31 —L1—
1 L 30
quoubuturvtuuuoguoovoroyyoooood—— v (UNIT:mm)
—ZE ITEM DIMENSIONS
7D D 20.00+0.20
E 14.00+0.20
b ‘@‘ X @‘ S ‘ AB ‘ HD  22.00£0.20
HE 16.00+0.20
A— A 1.60 MAX.
B A1 0.10+0.05
A2 A2 1.4040.05
0.25
+0.08
b 0.327 555
+0.055
c 0.1457 (528
L 0.50
Lp 0.60+0.15
L1 1.0040.20
) 3730
le] 0.65
X 0.13
y 0.10
ZD 0.575
ZE 0.825

© 2012 Renesas Electronics Corporation. All rights reserved.
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RL78/G13

4. PACKA

GE DRAWINGS

4.14 128-pin Products

R5F100SHAFB, R5F100SJAFB, R5F100SKAFB, R5F100SLAFB
R5F101SHAFB, R5F101SJAFB, R5F101SKAFB, R5F101SLAFB
R5F100SHDFB, R5F100SJDFB, R5F100SKDFB, R5F100SLDFB
R5F101SHDFB, R5F101SJDFB, R5F101SKDFB, R5F101SLDFB

JEITA Package Code

RENESAS Code

Previous Code

MASS (TYP) [g]

P-LFQFP128-14x20-0.50

PLQP0128KD-A

P128GF-50-GBP-1

0.92

HD
D
—r 102 65
=103 64
:
= + HE
E‘IZSO 39
1 38
JUuurovourorouoormroyoyuoroygUToUIDD 1
LzE
o,
A7

detail of lead end

C [
\
1S
A
L
Lp
e L1 —
(UNIT:mm)
ITEM DIMENSIONS
D 20.00+0.20
E 14.00+0.20
HD 22.00+0.20
HE 16.00+0.20
A 1.60 MAX.
A1 0.10+0.05
A2 1.40+0.05
0.25
b 0.22+0.05
c 0.14573-832
L 0.50
Lp 0.60+0.15
L1 1.00+0.20
9 30130
le] 0.50
X 0.08
y 0.08
zZD 0.75
ZE 0.75
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