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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

Obsolete

RL78

16-Bit

32MHz

CSI, I2C, LINbus, UART/USART
DMA, LVD, POR, PWM, WDT
38

128KB (128K x 8)

FLASH

8K x 8

12K x 8

1.6V ~ 5.5V

A/D 12x8/10b

Internal

-40°C ~ 85°C (TA)

Surface Mount

52-LQFP

52-LQFP (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/r5f100jgafa-x0
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RL78/G13 1. OUTLINE

Table 1-1. List of Ordering Part Numbers

(10/12)
Pin count Package Data flash Fields of Ordering Part Number
Application
Note
80 pins 80-pin plastic LQFP | Mounted A R5F100MFAFA#V0, R5F100MGAFA#V0, R5F100MHAFA#V0,
(14 x 14 mm, 0.65 R5F100MJAFA#V0, R5F 100MKAFA#V0, R5F 100MLAFA#V0
mm pitch) R5F100MFAFA#X0, R5F100MGAFA#X0, R5F100MHAFA#X0,
R5F100MJAFA#X0, R5F 100MKAFA#X0, R5F 100MLAFA#X0
D R5F100MFDFA#V0, R5F100MGDFA#V0, R5F100MHDFA#VO0,

R5F100MJDFA#V0, R5F100MKDFA#V0, R5F100MLDFA#VO0
R5F100MFDFA#X0, R5F100MGDFA#X0, R5F100MHDFA#XO0,
R5F100MJDFA#X0, R5F100MKDFA#X0, RSF100MLDFA#X0
G R5F100MFGFA#V0, R5F100MGGFA#V0, R5SF100MHGFA#VO,
R5F100MJGFA#V0

R5F100MFGFA#X0, R5F100MGGFA#X0, R5F100MHGFA#X0,
R5F100MJGFA#X0

Not A R5F101MFAFA#V0, R5F101MGAFA#V0, R5F101MHAFA#VO,
mounted R5F101MJAFA#V0, R5F101MKAFA#V0, R5F101MLAFA#V0
R5F101MFAFA#X0, R5F101MGAFA#X0, R5F101MHAFA#X0,
R5F101MJAFA#X0, R5F101MKAFA#X0, R5F 101MLAFA#X0
D R5F101MFDFA#VO0, R5F101MGDFA#V0, R5F101MHDFA#VO0,
R5F101MJDFA#V0, R5F101MKDFA#V0, R5F101MLDFA#V0
R5F101MFDFA#X0, R5F101MGDFA#X0, R5F101MHDFA#XO0,
R5F101MJDFA#X0, R5F101MKDFA#X0, R5F101MLDFA#X0

80-pin plastic Mounted A R5F100MFAFB#V0, R5F100MGAFB#V0, R5F100MHAFB#VO0,
LFQFP (12 x 12 R5F100MJAFB#V0, R5F100MKAFB#V0, R5SF100MLAFB#V0

mm, 0.5 mm pitch) R5F100MFAFB#X0, R5F100MGAFB#X0, R5F100MHAFB#XO,
R5F100MJAFB#X0, R5F100MKAFB#X0, R5F 100MLAFB#X0

D R5F100MFDFB#V0, R5F100MGDFB#V0, R5F100MHDFB#V0,

R5F100MJDFB#V0, R5F100MKDFB#V0, R5F100MLDFB#V0
R5F100MFDFB#X0, R5F100MGDFB#X0, R5F100MHDFB#XO0,
R5F100MJDFB#X0, R5F100MKDFB#X0, RSF100MLDFB#X0
G R5F100MFGFB#V0, R5F100MGGFB#V0, R5F100MHGFB#V0,
R5F100MJGFB#V0

R5F100MFGFB#X0, R5F100MGGFB#X0, R5F100MHGFB#X0,
R5F100MJGFB#X0

Not A R5F101MFAFB#V0, R5F101MGAFB#V0, R5F101MHAFB#VO,
mounted R5F101MJAFB#V0, R5F101MKAFB#V0, R5F101MLAFB#V0
R5F101MFAFB#X0, R5F101MGAFB#X0, R5F101MHAFB#XO0,
R5F101MJAFB#X0, R5F101MKAFB#X0, R5F101MLAFB#X0

D R5F101MFDFB#V0, R5F101MGDFB#V0, R5F101MHDFB#V0,
R5F101MJDFB#V0, R5F101MKDFB#V0, R5F101MLDFB#V0
R5F101MFDFB#X0, R5F101MGDFB#X0, R5F101MHDFB#XO0,
R5F101MJDFB#X0, R5F101MKDFB#X0, RSF101MLDFB#X0

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

e 48-pin plastic HWQFN (7 x 7 mm, 0.5 mm pitch)
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P40/TOOLO O=—+{39 | I 22|=—=0
RESET O——={40 | I 21|=—=0
P124/XT2/EXCLKS O—{41 | : 20|=—=0
P123/XT1 O—={42 | RL78/G13 1 19f+—=0
P137/INTPO O—|43 (Top View) I 18|=—=0O
P122/X2/EXCLK O——={44 1 : 17[+—>O
P121/X1 O—~|45 : , 16|=——=0
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P147/ANI18
P146

P10/SCKO00/SCLO0/(TI07)/(TO07)
P11/S100/RxD0/TOOLRxXD/SDA00/(TI06)/(TO06)
P12/SO00/TxDO/TOOLTXD/(TI05)/(TO05)
P13/TxD2/S020/(SDAAQ)/(TI04)/(TO04)
P14/RxD2/S120/SDA20/(SCLAO)/(TI03)/(TO03)
P15/PCLBUZ1/SCK20/SCL20/(T102)/(TO02)
P16/TI01/TO01/INTP5/(RXDO)
P17/TI02/TO02/(TXDO)

P51/INTP2/SO11

P50/INTP1/S111/SDA11

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 1/0
redirection register (PIOR). Refer to Figure 4-8 Format of Peripheral I/O Redirection Register

(PIOR) in the RL78/G13 User’'s Manual.

3. ltis recommended to connect an exposed die pad to Vss.
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RL78/G13

1. OUTLINE

1.4 Pin Identification

ANIO to ANI14,

ANI16 to ANI26:

AVREFM:

AVREFP:

EVopo, EVbb1:

EVsso, EVss1:

EXCLK:

EXCLKS:

INTPO to INTP11:

Analog input

A/D converter reference
potential (- side) input
A/D converter reference
potential (+ side) input
Power supply for port
Ground for port

External clock input (Main

system clock)
External clock input
(Subsystem clock)

Interrupt request from

REGC:
RESET:
RTC1HZ:

RxDO0 to RxD3:

SCKO00, SCK01, SCK10,
SCK11, SCK20, SCK21,

SCLAO, SCLAT:

SCLAQ, SCLA1, SCLOO,

SCLO1, SCL10, SCL11,
SCL20,SCL21, SCL30,
SCL31:

SDAAQ, SDAA1, SDAO0O,

Regulator capacitance

Reset

Real-time clock correction clock
(1 Hz) output

Receive data

Serial clock input/output

Serial clock output

Mar 31, 2016

peripheral SDAO01,SDA10, SDA11,

KRO to KR7: Key return SDA20,SDA21, SDA30,

P00 to PO7: Port 0 SDA31: Serial data input/output

P10 to P17: Port 1 Sl00, SI01, SI10, SI11,

P20 to P27: Port 2 SI20, SI21, SI30, SI31:  Serial data input

P30 to P37: Port 3 S000, SO01, SO10,

P40 to P47: Port 4 SO11, S0O20, SO21,

P50 to P57: Port 5 S030, SO31: Serial data output

P60 to P67: Port 6 TIOO to TI07,

P70 to P77: Port 7 TIM0 to TI7: Timer input

P80 to P87: Port 8 TOO0O0 to TOO7,

P90 to P97: Port 9 TO10to TO17: Timer output

P100 to P106: Port 10 TOOLO: Data input/output for tool

P110 to P117: Port 11 TOOLRXD, TOOLTxD: Data input/output for external device

P120 to P127: Port 12 TxDO to TxD3: Transmit data

P130, P137: Port 13 Vob: Power supply

P140 to P147: Port 14 Vss: Ground

P150 to P156: Port 15 X1, X2: Crystal oscillator (main system clock)

PCLBUZ0, PCLBUZ1: Programmable clock XT1, XT2: Crystal oscillator (subsystem clock)
output/buzzer output

R01DS0131EJ0330 Rev.3.30 RENESAS Page 33 of 196



RL78/G13

1. OUTLINE

1.5.11 64-pin products

g

TIMER ARRAY
UNIT (8ch)
TI00/PO0 ——~]

TO00/PO1 = cho
TI01/TO01/P16 ~—}~] cht
TI02/T002/P17 __| | "

(TI02/TO02/P15)
TI03/T003/P31 | | -
(TI03/TO03/P14)
TI04/TO04/P42 -
(TI04/TO04/P13)
osmooseiz < {5 |
(TIOS/TO05/P12)
TI06/TO06/P06 __|_| "
(TIOB/TO06/P11)
TI07/TO07/P41 "
(TI07/TO07/P10) ~ | o
RxD2/P14 —
(RxD2/P76)
WINDOW
WATCHDOG
’—> TIMER
LOW-SPEED
WSPEE 12-B|TTI|’\I;|JEER\/AL
OSCILLATOR
\—> REAL-TIME
RTC1HZ/P30 ~— CLOCK
SERIAL ARRAY
UNITO (4ch)

RxDO0/P11(RxD0/P16) —
TxDO/P12(TxDO/P17) ~—

RxD1/P03 —
TxD1/P02 =—

UARTO

UART1

SCKO00/P10(SCK00/P55)
SI100/P11(SI00/P16)
S000/P12(SO00/P17)

CSI00

SCKO01/P75
SI01/P74

Cslo1

S001/P73

SCK10/P04
SI10/P03
S0O10/P02

Csi10

SCK11/P30
SI11/P50
SO11/P51

Csi

SCLO0/P10~—
SDA00/P11 =—
SCLO1/P75=—
SDA01/P74 «—
SCL10/P04 =—
SDA10/P03 «—
SCL11/P30~—
SDA11/P50 «—

1IC00

lico1

lic10

lic11

SERIAL ARRAY
UNIT1 (2ch)
RxD2/P14(RxD2/P76) UART2
TxD2/P13(TxD2/P77
( ) LINSEL
SCK20/P15
SI20/P14 CSI20
S020/P13
SCK21/P70
SI21/P71 CSi21
S021/P72
SDA20/P14 -—] 1620

SDA21/P71 ~—

lic21

RL78 —] CODE FLASH MEMORY
—
CPU
core K—]
DATA FLASH MEMORY
—

RAM

Vop,

]

TOOLRxD/P11,

Vss,

EVooo EVsso TOOLTxD/P12

SERIAL
INTERFACE IICAO

SDAAO0/P61(SDAAO/P13)
SCLAO/P60(SCLAO/P14)

BUZZER OUTPUT

CLOCK OUTPUT
CONTROL

PCLBUZ0/P140
= (PCLBUZO/P31),
PCLBUZ1/P141

(PCLBUZ1/P55)

{

MULTIPLIER&
DIVIDER,
MULITIPLY-
ACCUMULATOR

DIRECT MEMORY
ACCESS CONTROL

N
N—]
=
N—]

BCD
ADJUSTMENT

<:> POO o P0G
“ﬂ P10 to P17
“ﬂ P20 to P27
“ﬂ P30, P31
“ﬂ P40 to P43
“ﬂ P50 to P55
<:> P60 to P63
<:>P7o to P77
~—=P120
<:>F’121 to P124
e
S T
ANIO/P20 to
ANI7/P27

ANI16/P03, ANI17/P02,

A/D CONVERTER ANI18/P147, ANI19/P120

U

AVrerr/P20
AVrern/P21
KRO/P70 to
KEY RETURN
-“ KR7IPTT
POWER ON RESET/ POR/LVD
VOLTAGE CONTROL
DETECTOR
RESET CONTROL
()| ON-CHIP DEBUG TOOLO/P40
SYSTEM |~ ReseT
CONTROL le——X1/P121
HIGH-SPEED X2/EXCLK/P122
ON-CHIP [=——XT1/P123
OSCILLATOR XT2/EXCLKS/P124
VOLTAGE
REGULATOR REGC

L RxD2/P14 (RxD2/P76)
INTPO/P137
INTP1/P50,

INTP2/P51

INTP3/P30,

INTP4/P31

~—— INTP5/P16(INTP5/P12)

INTP6/P140,

INTP7/P141

INTP8/P74,

INTP9/P75
INTP10/P76(INTP10/P52),
INTP11/P77(INTP11/P53)

INTERRUPT
CONTROL

<&

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

redirection register (PIOR).
(PIOR) in the RL78/G13 User’'s Manual.

Refer to Figure 4-8 Format of Peripheral I/O Redirection Register

R01DS0131EJ0330 Rev.3.30
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RL78/G13 1. OUTLINE

1.5.13 100-pin products

TIMER ARRAY I TIMER ARRAY —
TIO0/POO ——~|

UNITO (8ch) UNITY (4ch)
- PORT 0 K7 >P00 to P06
TOO0O/POT ~— |~ TioTO10/PE4 -

TI01/TO01/P16 ~—] o ch -~ TI11/TO11/P65 <D port1 KEDP10w0PI7
TI02mo02/PT | ch2 ch2 <= T12/TO12/P66
(TI02/TO02/P15) <> PorT2 KB DP20toP27

TI03/TO03/P31

- ch3 ch3 ~—TI13/TO13/P67
(TI03/T003/P14) - <:>pao, P31
TI04/TO04/P42
(TI04/TO04/P13) chd

PORT 4 P40 to P47

ch5

(TI05/TO05/P12)
TIO6/TO06/P102 N o - PORT 5 K "8 >P50 to P57

ch0

[

[]

[]

(TI06/TO06/P11)
TIO7/TO07/P145 .
(TI07/TO07/P10) ch7 - PORT 6 K 8 >P60 to P67
RxD2/P14 ——
RxD2/P76
SERIAL ARRAY
UNITO (4ch) ANIO/P20 to ANI7/P27
RxDO/P11(RxD0/P16) — ANI8/P150 to ANI14/P156 <:> P80 to P87

UARTO ANI16/P03, ANI17/P02,

ANI18/P147, ANI19/P120,

RxD1/P03(RxD1/P81) — UART1 <:> A/D CONVERTER ANI20/P100

)
TxDO/P12(TxDO/P17) ~—
)
TxD1/P02(TxD1/P82) ~—

*II

SCKO0/P10(SCKO0/P55) ~— - P100 0 P102
SI00/P11(SI00/P16) —{= Csl00 (D|  PorT0 -
SO00/P12(S000/P17)~——1 AVrerp/P20
SCKO1/P43 ~—+] AVrern/P21 <D porT1r KZZp P10, P11
SI01/P44 —— ] csio
PORT 12
SCK10/P04(SCK10/P80) ~—+ (2 IP12110 P124
csio
SI10/PO3(SI10/P81) e K= cooe FLAsH MEMORY oo
S010/P02(SO10/P82) A m— N porT13 P1%0
SCK11/P30 ~—{~] core [K—
SH1/PS0 cshi [M""] DATA FLASH MEMORY — o140 10 P17

SO11/P51 =—1 @
SCLO0/P10~— K 7> P150 to P156
<)) PORT 15
SDA0O/P11 +— Iico -

SCLO1/P43 ~—{

Iico1
Somonpas L1t ]
(= KevreTuRy  [gKROPTO 0
SCL10/P04(SCL10/P80) ~— s RAM KR7/P77
SDA10/PO3(SDA10/P81) ~—|
SCL11/P30~—| POWER ON RESET/
SDA11/P50 —| fien VOLTAGE ggﬁ#ﬁ
] DETECTOR
SERIAL ARRAY Voo, Vss, TOOLRXD/P11, ‘
UNIT1 (4ch) EVooo, EVsso, TOOLTXD/P12 -
EVoor EVsst RESET CONTROL
UART2
RxD2/P14(RxD2/P76) —— > SERIAL SDAAO/PB1(SDAAO/P13)
TxD2/P13(TxD2/P77) =—1 @ INTERFACE IICA0 SCLAO/P60(SCLAO/P14) <~ on-cHIP DEBUG TOOLO/P40
RxD3/P143 ——1-| UART3 (| sErim SDAA1/P63
TXD3/P144 ~ - INTERFACE IICA1 SCLA1/P62 SYSTEM RESET
SCK20/P15 ~—+ - CONTROL |- wimios
S120/P14 0 BUZZER OUTPUT PCLBUZO/P140 TGrSPEED] [+ X2/EXCLKP122
5020/P13 =— (PCLBUZO/P31) -
_________ : ON-CHIP XT1/P12
SCK21/P70 ~—+] < CLOGK QUTPUT z> PCLBUZ1/P141 OSCILLATOR ><sz E><03LKS/P124
SI21/P71 csi21 CONTROL (PCLBUZ1/P55)
S021/P72
MULTIPLIER& VOLTAGE
-~ REGC
Scsfigfmii csl30 K= DViDER CRC REGULATOR
7] MULITIPLY-
SO30/P144 ACCUMULATOR RxD2/P14 (RxD2/P76)
SCK31/P54 ~—1] INTPO/P137
SI31/P53 csiat DIRECT MEMORY
5031/P52 | K ACCESS CONTROL :mx;j gﬁ('NTP”PE’G)v
INTP3/P30(INTP3/P57),
e |
INTERRUPT
SCL2APTO ADJUSTMENT YT O R T |l INTPSIP16(NTPSIP12)
v ic21 WATCHDOG  [(=> INTP6/P140(INTP6/P84),
TINER INTP7/P141(INTP7/P85)
SCL30/P142~— INTP8/P74(INTP8/P8E),
SDA30/P143 ~— L%VI\\II-—%Z‘\ESD 12-BIT INTERVAL INTP9/P75(INTP9/P87)
SCL31/P54~—] o OSGILLATOR TIMER - INTP10/P76(INTP10/P110),
SDA31/P53 ~—| INTP11/P77(INTP11/P111)
REAL-TIME
RTC1HZ/P30 ~—] CLOCK o

Remark 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

[40-pin, 44-pin, 48-pin, 52-pin, 64-pin products]
Caution This outline describes the functions at the time when Peripheral 1/0 redirection register (PIOR)

is set to OOH.
(1/2)
ltem 40-pin 44-pin 48-pin 52-pin 64-pin
& & & & & & o o & &
N 1 N N N 1 N N N 1
s | 2|/ 8| 28| 2| 8| ¢g| 8|z
@ Y X X %4 %% < < o) 9
Code flash memory (KB) 16 to 192 16 to 512 16 to 512 32to 512 32to 512
Data flash memory (KB) 4t08 | 4t08 | - 4108 4t08 | 4108 -
RAM (KB) 2 to 16" 2 to 32" 2 to 32" 2 to 32" 2 to 32"
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 t0 5.5 V),
HS (High-speed main) mode: 1 to 16 MHz (Voo =2.4t0 5.5 V),
LS (Low-speed main) mode: 1 to 8 MHz (Voo =1.81t05.5V),
LV (Low-voltage main) mode: 1 to 4 MHz (Voo = 1.6 to 5.5 V)
High-speed on-chip | HS (High-speed main) mode: 1 to 32 MHz (Voo = 2.7 to 5.5 V),
oscillator HS (High-speed main) mode: 1 to 16 MHz (Voo = 2.4 t0 5.5 V),
LS (Low-speed main) mode: 1to 8 MHz (Voo =1.8t0 5.5 V),
LV (Low-voltage main) mode: 1 to 4 MHz (Voo = 1.6 to 5.5 V)
Subsystem clock XT1 (crystal) oscillation, external subsystem clock input (EXCLKS)
32.768 kHz
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: fi1 = 32 MHz operation)
0.05 us (High-speed system clock: fux = 20 MHz operation)
30.5 us (Subsystem clock: fsus = 32.768 kHz operation)
Instruction set o Data transfer (8/16 bits)
e 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.
I/O port Total 36 40 44 48 58
CMOS I/0 28 31 34 38 48
(N-ch O.D. I/O (N-ch O.D. I/0 (N-ch O.D. I/0 (N-ch O.D. I/0 (N-ch O.D. I/0
[Voo withstand [Voo withstand [Voo withstand [Voo withstand [Voo withstand
voltage]: 10) voltage]: 10) voltage]: 11) voltage]: 13) voltage]: 15)
CMOS input 5 5 5 5 5
CMOS output - - 1 1 1
N-ch O.D. I/O 3 4 4 4 4
(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 4 channels (PWM 5 channels (PWM outputs: 4"°%), 8 channels (PWM
outputs: 3 "%, 8 channels (PWM outputs: 7"°?)"*? outputs: 7"*°?)
8 channels (PWM
outputs: 7 "*%)**°
RTC output 1 channel
o 1 Hz (subsystem clock: fsus = 32.768 kHz)
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 = E to G, J, L):
R5F100xE, R5F101xE (x = E to G, J, L):
R5F100xJ, R5F101xJ (x = F, G, J, L):
R5F100xL, R5F101xL (x = F, G, J, L):

Start address FF300H
Start address FEFOOH
Start address FAFOOH
Start address F7FO0H

For the RAM areas used by the flash library, see Self RAM list of Flash Self-Programming Library
for RL78 Family (R20UT2944).

R01DS0131EJ0330 Rev.3.30
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RL78/G13 2. ELECTRICAL SPECIFICATIONS (Ta = -40 to +85°C)

Note The following conditions are required for low voltage interface when Evbpo < Vbb
1.8 V<EVbpo < 2.7V :MIN. 125 ns
1.6 V<EVppo < 1.8 V: MIN. 250 ns

Remark fvck: Timer array unit operation clock frequency
(Operation clock to be set by the CKSmn0, CKSmn1 bits of timer mode register mn (TMRmn).
m: Unit number (m = 0, 1), n: Channel number (n =0 to 7))

Minimum Instruction Execution Time during Main System Clock Operation

Tey vs Vob (HS (high-speed main) mode)

10
2 10 e LS
5 : !
J I
'; 7 i —— When the high-speed on-chip oscillator clock is selected
£ Y } ——- During self programming
'; s i —-—- When high-speed system clock is selected
2 ' l
o | i
| I
h i
3 K
0.1 .
!
0.0625 fooeoeloo . Lo e !
0.05 ) J:
0.08125 fomosoopenonee e
0.01 L :
0 10 20! 30 40 50°%60
24 27
Supply voltage Voo [V]
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RL78/G13 2. ELECTRICAL SPECIFICATIONS (Ta = -40 to +85°C)

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. fmck: Serial array unit operation clock frequency

(Operation clock to be set by the CKSmn bit of serial mode register mn (SMRmn). m: Unit number,

n: Channel number (mn = 00 to 03, 10 to 13))

(4) During communication at same potential (CSI mode) (slave mode, SCKp... external clock input) (1/2)
(Ta =—-40 to +85°C, 1.6 V < EVppo = EVpp1 < Vbb < 5.5V, Vss = EVsso = EVss1 = 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 time | tkcyz 40V<EVoo<55 |20 MHz < fuck 8/fmck — — ns
Note 5
v fmek < 20 MHz 6/fmck 6/fmck 6/fmck ns
27V<EVopo<55 | 16 MHz < fuck 8/fmck — — ns
v fmek < 16 MHz 6/fmck 6/fmck 6/fmck ns
24V<EVom<55V 6/fmck 6/fmck 6/fmck ns
and 500 and and
500 500
1.8V<EVon<55V 6/fmck 6/fmck 6/fmck ns
and 750 and and
750 750
1.7V<EVooo <55V 6/fmck 6/fmck 6/fmek ns
and and and
1500 1500 1500
1.6 V<EVopo <55V — 6/fmck 6/fmek ns
and and
1500 1500
SCKp high-/low- | tkHz, 40V<EVoo<55V tkovz/2 — tkevz/2 tkevz/2 ns
level width kL2 7 -7 -7
27V<EVom<55V tkeya/2 — tkeya/2 tkeve/2 ns
8 -8 -8
1.8 V<EVoo<55V tkev2/2 — tkev2/2 tkey2/2 ns
18 -18 -18
1.7V<EVooo <55V tkeya/2 — tkeya/2 tkeve/2 ns
66 - 66 - 66
1.6 V<EVopo <55V — tkeya/2 tkeva/2 ns
- 66 - 66

(Notes, Caution, and Remarks are listed on the next page.)
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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)

R01DS0131EJ0330 Rev.3.30
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RL78/G13 2. ELECTRICAL SPECIFICATIONS (Ta = -40 to +85°C)

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

Vob

% Rb
SDAr SDA

RL78 microcontroller User device

SCLr SCL

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

1/fscL

tLow tHiGH

SCLr \ /
N
]
SDAr /\

tHD:DAT tsu:pAT

Remarks 1. Ro[Q2]:Communication line (SDAr) pull-up resistance, Co[F]: Communication line (SDAr, SCLr) load
capacitance
2. r: lIC number (r = 00, 01, 10, 11, 20, 21, 30, 31), g: PIM number (g=0, 1, 4, 5, 8, 14),
h: POM number (g=0, 1,4, 5,710 9, 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 (m
=0,1),
n: Channel number (n = 0 to 3), mn = 00 to 03, 10 to 13)
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RL78/G13

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

(6) Communication at different potential (1.8 V, 2.5 V, 3 V) (UART mode) (2/2)
(Ta =—-40 to +85°C, 1.8 V < EVbpo = EVbp1 < Vbop < 5.5 V, Vss = EVsso = EVss1 = 0 V)

Parameter | Symbol Conditions HS (high- LS (low- LV (low- Unit
speed main) | speed main)| voltage
Mode Mode main) Mode
MIN. [MAX.| MIN. | MAX. | MIN. | MAX.
Transfer rate Transmission |4.0 V < EVooo < 5.5V, Note Note Note | bps
27V<Vb<40V 1 1 1
Theoretical 2.8 2.8 2.8 | Mbps
Value Of the Note 2 Note 2 Note 2
maximum
transfer rate
Co=50pF,Ro=
14kQ,Vb=27
\Y
2.7V <EVbopo<4.0V, Note Note Note | bps
23V<Vo<27V 3 3 3
Theoretical 1.2 1.2 1.2 | Mbps
Va|Ue Of the Note 4 Note 4 Note 4
maximum
transfer rate
Co=50pF, Ro =
27k, Vb=23
\Y
1.8V <EVopo<33V, Notes Notes Notes| bps
16V<Vo<20V 5,6 5,6 5,6
Theoretical 0.43 0.43 0.43 | Mbps
Value Of the Note 7 Note 7 Note 7
maximum
transfer rate
Cb=50pF,Ro=
55kQ, Vb=1.6
\Y

Notes 1. The smaller maximum transfer rate derived by using fuck/6 or the following expression is the valid
maximum transfer rate.

Expression for calculating the transfer rate when 4.0 V <EVboo<5.5Vand 2.7V <Vb<4.0V

1

Maximum transfer rate = [bps]

{~Cbx RoxIn(1- V'b )} %3
1 2.2
, Transfer rate x 2~ ¢ < * RexIn (1=}
Baud rate error (theoretical value) = 1 x 100 [%]

(m) x Number of transferred bits

* This value is the theoretical value of the relative difference between the transmission and reception sides.
2. This value as an example is calculated when the conditions described in the “Conditions” column are
met. Refer to Note 1 above to calculate the maximum transfer rate under conditions of the customer.
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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

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

(2) Flash ROM: 96 to 256 KB of 30- to 100-pin products
(Ta=-40to +105°C, 2.4 V < EVppo = EVpbp1 < VDD < 5.5 V, Vss = EVsso = EVss1 =0 V) (2/2)

Parameter | Symbol Conditions MIN. | TYP. | MAX. | Unit
Supply | looz HALT HS (high- | fin = 32 MHZ"*** Voo = 5.0V 062 | 340 | mA
curent |*** \mode | speedmain) Voo =3.0V 062 | 340 | mA
e mode "**®
fin = 24 MHz"** Voo =5.0V 050 | 2.70 mA
Voo =3.0V 0.50 2.70 mA
fin = 16 MHz"™"* Voo =5.0V 0.44 1.90 mA
Voo =3.0V 0.44 1.90 mA
HS (high- fwx = 20 MHZ""?, Square wave input 0.31 2.10 mA
speengEm) Voo =5.0V Resonator 048 | 220 | mA
mode connection
fux = 20 MHZ""?, Square wave input 0.31 210 mA
Voo =3.0V Resonator 0.48 2.20 mA
connection
fux = 10 MHZ"*?, Square wave input 0.21 1.10 mA
Voo =5.0V Resonator 0.28 1.20 mA
connection
fux = 10 MHZ"*?, Square wave input 0.21 1.10 mA
Vop=3.0V Resonator 0.28 1.20 mA
connection
Subsystem | fsus = 32.768 kHz"*® | Square wave input 0.28 | 0.61 A
clock Ta=-40°C Resonator 047 | 080 | uA
operation connection
fsus = 32.768 kHz""° | Square wave input 0.34 | 0.61 LA
Ta=+25°C Resonator 0.53 0.80 LA
connection
fsus = 32.768 kHz""® | Square wave input 0.41 2.30 LA
Ta=+50°C Resonator 0.60 2.49 LA
connection
fsus = 32.768 kHZ"** | Square wave input 0.64 | 4.03 LA
Ta=+70°C Resonator 0.83 4.22 LA
connection
fsus = 32.768 kHz"*® | Square wave input 1.09 8.04 LA
Ta=+85°C Resonator 1.28 8.23 LA
connection
fsus = 32.768 kHz""*® | Square wave input 550 | 41.00 | uA
Ta=+105°C Resonator 550 | 41.00 LA
connection
Iops™*® | STOP Ta=-40°C 0.19 0.52 HA
Note 8
mode Ta=+25°C 025 | 052 | uA
Ta=+50°C 0.32 2.21 LA
Ta=+70°C 0.55 3.94 LA
Ta=+85°C 1.00 7.95 LA
Ta=+105°C 5.00 40.00 LA
(Notes and Remarks are listed on the next page.)
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RL78/G13 3. ELECTRICAL SPECIFICATIONS (G: INDUSTRIAL APPLICATIONS Ta = -40 to +105°C)

Minimum Instruction Execution Time during Main System Clock Operation

Tey vs Vob (HS (high-speed main) mode)
10

1.0 e

—— When the high-speed on-chip oscillator clock is selected
F ——— During self programming
—-—- When high-speed system clock is selected

Cycle time Tey [us]

0.1

(005717 NS R— s !
0.05 L 4

0.03125 fomsmonbonon-. o

0.01

0 10 20! 30 40 50°%60
24 27

Supply voltage Voo [V]

AC Timing Test Points

Vin/Vor Vin/Vor
Test point
Vi/Vou > estpoints < Vi/Vou

External System Clock Timing

1/fex/
1/fexs
text/ [ texH/
texs texHs
EXCLK/EXCLKS \
N\ N~
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RL78/G13 3. ELECTRICAL SPECIFICATIONS (G: INDUSTRIAL APPLICATIONS Ta = -40 to +105°C)

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

SDAr PR SDA
RL78 .
microcontroller User device
SCLr SCL

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

1/fscL

trow

tHIGH

SCLr \

SDAr /\

tHD:DAT

tsu:DAT

Caution Select the TTL input buffer and the N-ch open drain output (Voo tolerance (for the 20- to 52-pin
products)/EVop tolerance (for the 64- to 100-pin products)) mode for the SDAr pin and the N-ch
open drain output (Voo tolerance (for the 20- to 52-pin products)/EVob tolerance (for the 64- to 100-
pin products)) mode for the SCLr pin by using port input mode register g (PIMg) and port output
mode register g (POMg). For ViH and Vi, see the DC characteristics with TTL input buffer selected.

Remarks 1. Ro[Q2]:Communication line (SDAr, SCLr) pull-up resistance, Co[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)

R0O1DS0131EJ0330 Rev.3.30
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RL78/G13 3. ELECTRICAL SPECIFICATIONS (G: INDUSTRIAL APPLICATIONS Ta = -40 to +105°C)

3.6.4 LVD circuit characteristics

LVD Detection Voltage of Reset Mode and Interrupt Mode
(Ta =-40 to +105°C, Vprbr < VDD < 5.5 V, Vss = 0 V)

Parameter Symbol Conditions MIN. TYP. MAX. Unit

Detection Supply voltage level Vivoo Power supply rise time 3.90 4.06 4.22 \%
voltage Power supply fall time 3.83 3.98 413 v
Vivpi Power supply rise time 3.60 3.75 3.90 \%

Power supply fall time 3.53 3.67 3.81 \Y

Vivpz Power supply rise time 3.01 3.13 3.25 \%

Power supply fall time 2.94 3.06 3.18 \Y

Vivps Power supply rise time 2.90 3.02 3.14 \Y

Power supply fall time 2.85 2.96 3.07 \%

Vivp4 Power supply rise time 2.81 2.92 3.03 \Y

Power supply fall time 2.75 2.86 2.97 \%

Vwivos Power supply rise time 2.70 2.81 2.92 \Y

Power supply fall time 2.64 275 2.86 \%

VLvps Power supply rise time 2.61 2.71 2.81 \%

Power supply fall time 2.55 2.65 2.75 \Y

Vivp7 Power supply rise time 2.51 2.61 2.71 \%

Power supply fall time 2.45 255 2.65 \Y

Minimum pulse width tw 300 HS
Detection delay time 300 us

LVD Detection Voltage of Interrupt & Reset Mode
(Ta =-40 to +105°C, Vebr < VDD < 5.5 V, Vss = 0 V)

Parameter Symbol Conditions MIN. TYP. MAX. Unit
Interrupt and reset| Vivooo Vpocz, Vroct, Vroco = 0, 1, 1, falling reset voltage 2.64 2.75 2.86 \%
mode Vivopi LVIS1, LVISO = 1, 0 | Rising release reset 2.81 2.92 3.03 \%

voltage
Falling interrupt voltage 2.75 2.86 2.97
Vivop2 LVIS1, LVISO = 0, 1 | Rising release reset 2.90 3.02 3.14 \Y
voltage
Falling interrupt voltage 2.85 2.96 3.07
Vivops LVIS1, LVISO = 0, 0 | Rising release reset 3.90 4.06 4.22
voltage
Falling interrupt voltage 3.83 3.98 4.13 \
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RL78/G13 4. PACKAGE DRAWINGS

R5F100GAANA, R5F100GCANA, R5F100GDANA, R5F100GEANA, R5F100GFANA, R5F100GGANA,
R5F100GHANA, R5F100GJANA, R5F100GKANA, R5F100GLANA

R5F101GAANA, R5F101GCANA, R5F101GDANA, R5F101GEANA, R5F101GFANA, R5F101GGANA,
R5F101GHANA, R5F101GJANA, R5F101GKANA, R5F101GLANA

R5F100GADNA, R5F100GCDNA, R5F100GDDNA, R5F100GEDNA, R5F100GFDNA, R5F100GGDNA,
R5F100GHDNA, R5F100GJDNA, R5F100GKDNA, R5F100GLDNA

R5F101GADNA, R5F101GCDNA, R5F101GDDNA, R5F101GEDNA, R5F101GFDNA, R5F101GGDNA,
R5F101GHDNA, R5F101GJDNA, R5F101GKDNA, R5F101GLDNA

R5F100GAGNA, R5F100GCGNA, R5F100GDGNA, R5F100GEGNA, R5F100GFGNA, R5F100GGGNA,
R5F100GHGNA, R5F100GJGNA

JEITA Package code RENESAS code Previous code MASS(TYP.)[g]
P-HWQFN48-7x7-0.50 | PWQNOO48KB-A |  pagher o oba-6 0.13
D
36 25
37 24 DETAIL OF (A) PART
A+ E A
l =
48 13 —A1 —co
£
1 12
INDEX AREA

Referance| Dimension in Millimeters
Symbol Min Nom Max
Do D 6.95 | 7.00 | 7.05
E 6.95 | 7.00 | 7.05
Llp EXPOSED DIE PAD A — 1 — T oso
1 n2 - -
UUUUUUUUUUU At 0.00
48P =i b 0.18 | 025 | 0.30
g g e] — 050 | —
= d
5 = Lp 0.30 | 0.40 | 0.50
3 + S E2 X — — 0.05
= d y — — 0.05
= c — —
Ze— =) d Zp 0.75
= d Ze — 075 | —
7P Sz
aEaTaRatadallaRoRaNadatal C2 0.15 | 020 | 025
% 2 D2 — 550 | —
Zp @ E, — 550 | —
0
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RL78/G13 4. PACKAGE DRAWINGS

4.11 64-pin Products

R5F100LCAFA, R5F100LDAFA, R5F100LEAFA, R5F100LFAFA, R5F100LGAFA, R5F100LHAFA, R5F100LJAFA,
R5F100LKAFA, R5F100LLAFA

R5F101LCAFA, R5F101LDAFA, R5F101LEAFA, R5F101LFAFA, R5F101LGAFA, R5F101LHAFA, R5F101LJAFA,
R5F101LKAFA, R5F101LLAFA

R5F100LCDFA, R5F100LDDFA, R5F100LEDFA, R5F100LFDFA, R5F100LGDFA, R5F100LHDFA, R5F100LJDFA,
R5F100LKDFA, R5F100LLDFA

R5F101LCDFA, R5F101LDDFA, R5F101LEDFA, R5F101LFDFA, R5F101LGDFA, R5F101LHDFA, R5F101LJDFA,
R5F101LKDFA, R5F101LLDFA

R5F100LCGFA, R5F100LDGFA, R5F100LEGFA, R5F100LFGFA, R5F100LGGFA, R5F100LHGFA,

R5F100LJGFA
JEITA Package Code RENESAS Code Previous Code MASS (TYP) [g]
P-LQFP64-12x12-0.65 PLQP0064JA-A P64GK-65-UET-2 0.51
HD
D
LT LA LA detal of leac end
48 33
49 -
= =
] — N e
— 3 |
— — e
[— I j
— — 60— L
— — L
p
—] Jr I E HE
—] — ~— L1
—1 )
—1 —
—] (UNIT:mm)
—] — ITEM DIMENSIONS
— O — D 12.0020.20
T— =64 17 3 E 12.00+0.20
1 HD 14.00+0.20
i HE  14.00£0.20
L7 | UUHUUUH ' A 1.60 MAX.
Al 0.10+0.05
- ZD A2 1.40+0.05
A b 0.3218:98
A2+ c 0.14579:9%8
L 0.50
Lp 0.60+0.15
S
f j ] 3°t§2
=y [s] A1 B oss
X 0.13
y 0.10
ZD 1.125
NOTE ZE 1.125

Each lead centerline is located within 0.13 mm of
its true position at maximum material condition.
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RL78/G13 4. PACKAGE DRAWINGS

R5F100MFAFB, R5F100MGAFB, R5F100MHAFB, R5F100MJAFB, R5F100MKAFB, R5F100MLAFB
R5F101MFAFB, R5F101MGAFB, R5F101MHAFB, R5F101MJAFB, R5F101MKAFB, R5SF101MLAFB
R5F100MFDFB, R5F100MGDFB, R5F100MHDFB, R5F100MJDFB, R5F100MKDFB, R5F100MLDFB
R5F101MFDFB, R5F101MGDFB, R5F101MHDFB, R5F101MJDFB, R5F101MKDFB, R5F101MLDFB
R5F100MFGFB, R5F100MGGFB, R5F100MHGFB, R5F100MJGFB

JEITA Package Code RENESAS Code Previous Code MASS (TYP,) [g]
P-LFQFP80-12x12-0.50 PLQPO0O80KE-A P80GK-50-8EU-2 0.53
HD
D
detail of lead end
60 41
-A3
— c—
—
—
—
— j
—] 0 — L
—
— L
+ — E HE P
—] e L1 —
—
— .
— (UNIT:mm)
— ITEM DIMENSIONS
— D 12.00+0.20
—
O — E 12.00+0.20
D 80 21— HD 14.00+0.20
1 HE 14.00+0.20
\

S A L
- ZD A3 0.25

) b 0.22+0.05
+0.055
¢ 0145700045
L .
A 0.50
Lp 0.60+0.15
A2 L1 1.00+0.20
o+5°
/ \ 0 315
L , le] 0.50
: = X 0.08
y 0.08
oly s A1- 2o 125
ZE 1.25

NOTE
Each lead centerline is located within 0.08 mm of
its true position at maximum material condition.
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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.

R01DS0131EJ0330 Rev.3.30 .zENESAS
Mar 31, 2016

Page 195 of 196



