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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.
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RL78/G13 1. OUTLINE

1.3.7 40-pin products

e 40-pin plastic HWQFN (6 x 6 mm, 0.5 mm pitch)

R [«<——+0O P11/S100/RxD0/TOOLRXD/SDA00/(TI06)/(TO06)

N |=—O P12/S000/TxD0O/TOOLTXD/(TI05)/(TO05)

R [«———=0 P13/TxD2/S020/(SDAA0)/(TI04)/(TO04)
N [«~——=0 P14/RxD2/SI120/SDA20/(SCLA0)/(TI03)/(TO03)

N [-———0O P15/PCLBUZ1/SCK20/SCL20/(T102)/(TO02)
B |=—O P16/TI01/TO01/INTP5/(RXDO)
N |[=—=0O P17/T102/TO02/(TXDO)

B |=——~0 P10/SCK00/SCL00/(TI07)/(TO07)
N |[-——0O P51/INTP2/SO11

@l=—=0 P147/ANI18

P26/ANI6 O=—{31
P25/ANI5 O=—={32
P24/ANI4 O-=—{33

__________ P50/INTP1/SI11/SDA11
| exposed die pad | 19}« P30/INTP3/RTC1HZ/SCK11/SCL11
I : 18|«~—=0O P70/KR0/SCK21/SCL21
P23/ANI3 O=—+~34 ! | 17}+—=0O P71/KR1/SI21/SDA21
P22/ANI2 O=—={35 |  RL78/G13 | 16|~ =0 P72/KR2/SO21
I (Top View) : 15}«—=0O P73/KR3
|
| |
|
|

I

P21/ANI1/AVrerm O-=—={36
P20/ANIO/AVRrerp O=—+{37 14}«——0O P31/TI03/TO03/INTP4/PCLBUZ0
P01/TO00/RxD1 QO=—»{38 13f«——0O P62

POO/TIOOTXD! O=~—{39 2% 12|« =) P61/SDAAD

N
P120/ANI9 O~ =408 11
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Caution Connect the REGC pin to Vss via a capacitor (0.47 to 1 uF).

Remarks 1. For pin identification, see 1.4 Pin Identification.
2. Functions in parentheses in the above figure can be assigned via settings in the peripheral 1/0
redirection register (PIOR). Refer to Figure 4-8 Format of Peripheral /O Redirection Register
(PIOR) in the RL78/G13 User’s Manual.
3. Itis recommended to connect an exposed die pad to Vss.
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RL78/G13 1. OUTLINE

e 64-pin plastic VFBGA (4 x 4 mm, 0.4 mm pitch)

Top View Bottom View
< ) 8 O0000O00O0
( 7 O0000O00O0
GO Qoo O e 6 (OXONONONCXONOXO)
SR f(JTé_pJ \{7[év'(;1" OR! 5 (OXONONONCXONOXO)
OO O DO 4 (OXONOXOXNOXOROXO)
3 O0O0OO0000O0
2 O00O0OO0OO0O0O0
1 O00000O0 OA
A B CDEF GH H G F EDCB A
Index mark
Pin No. Name Pin No. Name Pin No. Name Pin No. Name
Al PO5/TI05/TO05 C1 P51/INTP2/SO11 E1 P13/TxD2/S020/ G1 P146
(SDAAO0)/(TI04)/(TO04)
A2 P30/INTP3/RTC1HZ |C2 P71/KR1/SI21/SDA21 |E2 P14/RxD2/SI20/SDA20 |G2 P25/ANI5
/SCK11/SCL11 /(SCLAQ)/(T103)/(TO03)
A3 P70/KR0/SCK21 C3 P74/KR4/INTP8/SI0O1  |E3 P15/SCK20/SCL20/ G3 P24/ANI4
/SCL21 /SDAO1 (T102)/(TO02)
A4 P75/KR5/INTP9 C4 P52/(INTP10) E4 P16/TI01/TO01/INTP5 |G4 P22/ANI2
/SCKO01/SCLO1 /(S100)/(RxD0)
A5 P77/KR7/INTP11/ C5 P53/(INTP11) E5 P03/ANI16/SI10/RxD1 |G5 P130
(TxD2) /SDA10
A6 P61/SDAAO C6 P63 E6 P41/T107/TO07 G6 P02/ANI17/SO10/TxD1
A7 P60/SCLAOQ C7 Vss E7 RESET G7 PO0/TI00
A8 EVboo C8 P121/X1 E8 P137/INTPO G8 P124/XT2/EXCLKS
B1 P50/INTP1/SI11 D1 P55/(PCLBUZ1)/ F1 P10/SCK00/SCL00/ H1 P147/ANI18
/SDA11 (SCKO00) (TI07)/(TO07)
B2 P72/KR2/S021 D2 P06/T106/TO06 F2 P11/SI00/RxD0 H2 P27/ANI7
/TOOLRxD/SDA00/
(T106)/(TO06)
B3 P73/KR3/S0O01 D3 P17/T102/TO02/ F3 P12/S0O00/TxD0 H3 P26/ANI6
(SO00)/(TxDO0) /TOOLTxD/(INTP5)/
(TI05)/(TO05)
B4 P76/KR6/INTP10/ D4 P54 F4 P21/ANI1/AVrerm H4 P23/ANI3
(RxD2)
B5 P31/T103/TO03 D5 P42/T104/TO04 F5 P04/SCK10/SCL10 H5 P20/ANIO/AVrerp
/INTP4/(PCLBUZO0)
B6 P62 D6 P40/TOOLO F6 P43 H6 P141/PCLBUZ1/INTP7
B7 Vob D7 REGC F7 P01/TO00 H7 P140/PCLBUZO0/INTP6
B8 EVsso D8 P122/X2/EXCLK F8 P123/XT1 H8 P120/ANI19

Cautions 1. Make EVsso pin the same potential as Vss pin.
2. Make Voo pin the potential that is higher than EVooo pin.
3. 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. 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 Voo and
EVbpo pins and connect the Vss and EVsso pins to separate ground lines.
3. 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

1.5.4 30-pin products

TIMER ARRAY
UNIT (8ch)
TI00/PO0 ——1{~]
TO00/POT = cho
TI01/TO01/P16 ~—t= cht
TI02/TO02/P17 =
(TI02/TO02/P15)

TI03/TO03/P31 __ | | -
(TI03/TO03/P14)
(TI04/TO04/P13) ~—{+] chd
(TI05/TO05/P12) == ch5
(TIO7/TO07/P10) =—{+] o

RxD2/P14 — =)

WINDOW
WATCHDOG
TIMER
LOW-SPEED
i-SPEE 12—BI'!I'_IIU'IIE'ERVAL
OSCILLATOR

REAL-TIME
CLOCK

SERIAL ARRAY
UNITO (4ch)
RxDO/P11(RxDO/P16) —| _
TXDO/P12(TXDO/P17) ~—| UARTO
RxD1/POT — =]
TXD1/PO0 ~—| UART
SCKO0/P10
SI00/P11 Csl00
SO00/P12
SCK11/P30
SI11/P50 csi1
SO11/P51
SCLOO/P10~—

1IC00

lic11

SDA00/P11 ~—

SCL11/P30 =—
SDA11/P50 «—

SERIAL ARRAY
UNIT1 (2ch)

RxD2/P14
TxD2/P13 UART2
LINSEL

SCK20/P15
SI20/P14 CsI20

S020/P13

SCL20/P15 -— 11C20
SDA20/P14 =—]

RL78
CPU
CORE

CODE FLASH MEMORY

|~ DATAFLASH MEMORY
—

K=

-

K=

<=

RAM
Voo Vss TOOLRxXD/P11,
TOOLTXD/P12
[+ SDAAO/PE1(SDAAD/P13)
SERIAL
INTERFACE lICA0 SCLAO/PBO(SCLAO/P14)
BUZZER OUTPUT
_________ PCLBUZO/P31,
PCLBUZ1/P1
CLOCK OUTPUT CLBUZ1/P15
CONTROL
MULTIPLIER&
DIVIDER, CRC
MULITIPLY-
ACCUMULATOR
DIRECT MEMORY
ACCESS CONTROL
BCD
ADJUSTMENT

<:> P00, PO1
<:> P10 to P17
<:> P20 to P23
<:> P30, P31
=]
<:> P50, P51
<:> P60, P61
=3
= Tl
e ]

P40

ANIO/P20 to
ANI3/P23
ANI16/P01, ANI17/P0O,
K| AID CONVERTER ANI18/P147, ANI9/P120
AVRrere/P20
AVRrerm/P21
POWER ON RESET/ PORILVD
VOLTAGE CONTROL
DETECTOR
RESET CONTROL
{—>| ON-CHIP DEBUG [=——=TOOLO/P40
SYSTEM
CONTROL  |~——RESET
HIGH-SPEED| [+ X1/P121
ON-CHIP
oot oR X2/EXCLK/P122
VOLTAGE
REGULATOR REGC
RxD2/P14
INTPO/P137
INTP1/P50,
(= INTERRUPT INTP2/P51
CONTROL INTP3/P30,
INTP4/P31
-~ INTP5/P16

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

redirection register (PIOR).

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

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

R01DS0131EJ0330 Rev.3.30
Mar 31, 2016

RRENESAS

Page 37 of 196



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

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

2.1 Absolute Maximum Ratings

Absolute Maximum Ratings (Ta = 25°C) (1/2)

Parameter Symbols Conditions Ratings Unit
Supply voltage Voo -0.5t0 +6.5 Vv
EVopo, EVop1 | EVbpo = EVob1 -0.5to0 +6.5 \%
EVsso, EVss1 | EVsso = EVss1 -0.5t0 +0.3 \Y
REGC pin input voltage | Vireac REGC -0.3to +2.8 \Y
and -0.3 to Voo +0.3"""
Input voltage Vi P00 to P07, P10 to P17, P30 to P37, P40 to P47, -0.3 to EVopo +0.3 Vv
P50 to P57, P64 to P67, P70 to P77, P80 to P87, and —0.3 to Vop +0.3"2
P90 to P97, P100 to P106, P110 to P117, P120,
P125 to P127, P140 to P147
Vi P60 to P63 (N-ch open-drain) -0.3t0 +6.5
Vi P20 to P27, P121 to P124, P137, P150 to P156, -0.3 to Voo +0.3""2
EXCLK, EXCLKS, RESET
Output voltage Vo1 P00 to P07, P10 to P17, P30 to P37, P40 to P47, —0.3 to EVopo +0.3 Y
P50 to P57, P60 to P67, P70 to P77, P80 to P87, and —0.3 to Vop +0.3M°*?
P90 to P97, P100 to P106, P110 to P117, P120,
P125 to P127, P130, P140 to P147
Vo2 P20 to P27, P150 to P156 -0.3 to Voo +0.3""**
Analog input voltage Vait ANI16 to ANI26 —0.3 to EVboo +0.3
and -0.3 to AVrer(+) +0.3"V=*°
Va2 ANIO to ANI14 —-0.3to Voo +0.3 \

and -0.3 to AVRer(+) +0.3""*?

Notes 1. Connect the REGC pin to Vss via a capacitor (0.47 to 1 xF). This value regulates the absolute
maximum rating of the REGC pin. Do not use this pin with voltage applied to it.

2. Mustbe 6.5V or lower.

3. Do not exceed AVRer(+) + 0.3 V in case of A/D conversion target pin.

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.

Remarks 1. Unless specified otherwise, the characteristics of alternate-function pins are the same as those of the

port pins.
2. AVeer(+) @ + side reference voltage of the A/D converter.
3. Vss: Reference voltage

R01DS0131EJ0330 Rev.3.30
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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) (4/5)

ltems Symbol Conditions MIN. TYP. MAX. Unit
Output voltage, | Vori P00 to P07, P10 to P17, P30 to 4.0V <EVopo<5.5V,| EVooo — \%
high P37, P40 to P47, P50 to P57, P64 | lon1 =—10.0 mA 1.5
to P67, P70 to P77, P80 to P87, 4.0V <EVooo<5.5 V, EVboo — Vv
P90 to P97, P100 to P106, P110t0 | |, = _3 0 mA 0.7
P117, P120, P125 to P127, P130,
< < -
P140 to P147 2.7V <EVbpo <5.5V,| EVbbo \
lowt = —2.0 mA 0.6
1.8V <EVbpo<5.5V,| EVbpo — \
loHt = -1.5 mA 0.5
1.6 V<EVbpo<5.5V,| EVbooo— \
loHt = -1.0 mA 0.5
Vot P20 to P27, P150 to P156 1.6V<Vop<55V, |Voo-0.5 Vv
loHz2 = -100 p A
Output voltage, | Vot P00 to P07, P10 to P17, P30 to 40V <EVooo<5.5YV, 1.3 \%
low P37, P40 to P47, P50 to P57, P64 | lo1 =20 mA
to P67, P70 to P77, P80 to P87, 4.0V <EVooo<55V, 07 v
P90 to P97, P100 to P106, P110 to lois = 8.5 MA
P117, P120, P125 to P127, P130,
P140 to P147 27V <EVbo<55V, 0.6 \Y
lot = 3.0 mA
27V <EVoo<55V, 0.4 Vv
lott = 1.5 mA
1.8V <EVooo <55V, 0.4 \
lot = 0.6 mA
1.6 V<EVooo<5.5V, 0.4 \%
lott = 0.3 mA
VoLz P20 to P27, P150 to P156 1.6V<Vop<55V, 0.4 Vv
loLa =400 x A
VoLs P60 to P63 40V <EVooo<5.5YV, 2.0 \%
lots = 15.0 mA
40V <EVooo<55YV, 0.4 Vv
lo,s = 5.0 mA
27V <EVooo<55YV, 0.4 \%
los = 3.0 mA
1.8V <EVopo<5.5V, 0.4 \%
lo,s = 2.0 mA
1.6 V<EVooo<5.5V, 0.4 \
lo,s = 1.0 mA
Caution 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 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.

R01DS0131EJ0330 Rev.3.30
Mar 31, 2016

RRENESAS

Page 61 of 196



RL78/G13

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

(3) 128-pin products, and flash ROM: 384 to 512 KB of 44- to 100-pin products
(TA =-40 to +85°C, 1.6 V < EVppo = EVbb1 < VbD < 5.5 V, Vss = EVsso = EVss1 = 0 V) (1/2)

Parameter | Symbol Conditions MIN. | TYP. | MAX. | Unit
Supply IpD1 Operating | HS (high- | fin = 32 MHz""** | Basic Voo =5.0V 2.6 mA
Note 1 . .
current mode speedu?lasln) operation Voo = 3.0 V 26 mA
mode
Normal Voo =5.0V 6.1 9.5 mA
operation |y, ~ 3.0 v 61 | 95 | mA
fin = 24 MHz"*°® | Normal Voo =5.0V 4.8 7.4 mA
operation [y, —30v 48 | 74 | mA
fin = 16 MHz""*® | Normal Vob=5.0V 35 53 mA
operation [y, —3.0v 35 | 53 | mA
LS (low- fin = 8 MHz"*°® Normal Voo = 3.0 V 1.5 23 mA
speed main) operation Voo = 2.0 V 15 23 mA
mode Note 5
LV (low- fin = 4 MHz"*® Normal Voo = 3.0V 1.5 2.0 mA
voltage operation 'y, _ 20 v 15 | 20 | mA
main) mode
Note 5
HS (high- | fux = 20 MHZz""?, | Normal Square wave input 3.9 6.1 mA
speenglz:m) Voo =5.0V operation - [ Resonator 41 6.3 mA
mode connection
fwx = 20 MHZ""*?, | Normal Square wave input 3.9 6.1 mA
Voo =3.0V operation | Resonator 41 | 63 | mA
connection
fux = 10 MHZ""*?, | Normal Square wave input 25 3.7 mA
Voo=5.0V operation | gesonator 25 3.7 mA
connection
fux = 10 MHZ""*?, | Normal Square wave input 25 3.7 mA
Voo = 3.0 V operation | gesonator 25 37 mA
connection
LS (low- fux = 8 MHZ"*?, | Nommal Square wave input 1.4 22 mA
speedNr?aJn) Voo =3.0V operation | Regonator 1.4 2.2 mA
mode ™ connection
fux = 8 MHZ""**, | Normal Square wave input 1.4 22 mA
Voo = 2.0 V operation | Resonator 1.4 2.2 mA
connection
Subsystem | fsus = 32.768 kHz | Normal Square wave input 5.4 6.5 LA
Note 4 .
clock operation | pesonator 55 6.6 LA
operation | T, = _40°C connection
fsus = 32.768 kHz | Normal Square wave input 5.5 6.5 7.\
Note 4 .
operation | pesonator 5.6 6.6 LA
Ta=+25°C connection
fsus = 32.768 kHz | Normal Square wave input 5.6 9.4 LA
Note 4 .
operation | Regonator 5.7 9.5 LA
Ta=+50°C connection
fsus = 32.768 kHz | Normal Square wave input 5.9 12.0 LA
Note 4 .
operation | Resonator 6.0 | 12.1 LA
Ta=+70°C connection
fsus = 32.768 kHz | Normal Square wave input 6.6 16.3 7.\
Note 4 .
operation | gesonator 6.7 | 164 | uA
Ta=+85°C connection
(Notes and Remarks are listed on the next page.)
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RL78/G13 2. ELECTRICAL SPECIFICATIONS (Ta = -40 to +85°C)

(3) During communication at same potential (CSI mode) (master mode, SCKp... internal clock output)
(Ta =—-40 to +85°C, 1.6 V < EVbpo = EVbp1 < Vb < 5.5 V, 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.
SCKop cycle time tkey1 tkevt > 4ffck| 2.7 V< EVooo <55 | 125 500 1000 ns
\Y
24V <EVooo<55| 250 500 1000 ns
\Y
1.8V <EVooo<55| 500 500 1000 ns
Y
1.7V <EVooo<5.5| 1000 1000 1000 ns
Y
1.6 V<EVooo<5.5 — 1000 1000 ns
\Y
SCKp high-/low-level| tkH1, 40V<EVooo<55V tkev1/2 — tkev1/2 — tkev1/2 — ns
width it 12 50 50
2.7V <EVbo<5.5V tkev/2 — tkevi/2 — tkev/2 — ns
18 50 50
24V <EVopbo<55V tkey1/2 — tkev1/2 — tkey1/2 — ns
38 50 50
1.8V <EVooo<55V tkev1/2 — tkevi/2 — tkey/2 — ns
50 50 50
1.7V <EVopo <55V tkev/2 — tkevi/2 — tkev1/2 — ns
100 100 100
1.6 V<EVooo<55V — tkevi/2 — tkey1/2 — ns
100 100
Slp setup time tsik1 40V <EVopo<55V 44 110 110 ns
f“?‘SCKpT) 2.7V <EVoo <55V 44 110 110 ns
24V <EVooo<55V 75 110 110 ns
1.8V <EVopo<55V 110 110 110 ns
1.7V <EVooo <55V 220 220 220 ns
1.6 V<EVopo <55V — 220 220 ns
Slp hold time tKsi 1.7V <EVooo <55V 19 19 19 ns
Note 2
(from SCKpT) 1.6V <EVono <5.5V — 19 19 ns
Delay time from tkso1 1.7V <EVooo <55V 25 25 25 ns
SCKpJ to SOp C =30 pF"**
Note
output **** 16V <EVooo <55V — 25 25 | ns
C - 30 pFNcle4

Notes 1. When DAPmn = 0 and CKPmn = 0, or DAPmn = 1 and CKPmn = 1. The Slp setup time becomes “to
SCKpl” when DAPmn = 0 and CKPmn = 1, or DAPmn = 1 and CKPmn = 0.
2. When DAPmn = 0 and CKPmn = 0, or DAPmn = 1 and CKPmn = 1. The Slp hold time becomes “from
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 delay time to SOp output
becomes “from SCKp?” 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 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).
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RL78/G13 2. ELECTRICAL SPECIFICATIONS (Ta = -40 to +85°C)

Notes 1. Excludes quantization error (£1/2 LSB).
2. This value is indicated as a ratio (%FSR) to the full-scale value.
3. When AVrere < Voo, the MAX. values are as follows.
Overall error: Add +1.0 LSB to the MAX. value when AVrere = Vop.
Zero-scale error/Full-scale error: Add +0.05%FSR to the MAX. value when AVgerer = Voo.
Integral linearity error/ Differential linearity error: Add +0.5 LSB to the MAX. value when AVrerpr = Voo.
4. Values when the conversion time is set to 57 us (min.) and 95 us (max.).
5. Refer to 2.6.2 Temperature sensor/internal reference voltage characteristics.
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RL78/G13 2. ELECTRICAL SPECIFICATIONS (Ta = -40 to +85°C)

2.6.2 Temperature sensor/internal reference voltage characteristics

(Ta=-40to +85°C, 2.4 V< Vbp<£ 5.5V, Vss = 0 V, HS (high-speed main) mode)

Parameter Symbol Conditions MIN. TYP. MAX. Unit
Temperature sensor output voltage | Vimpszs | Setting ADS register = 80H, TA = +25°C 1.05 \Y
Internal reference voltage VBGR Setting ADS register = 81H 1.38 1.45 15 \%
Temperature coefficient Fvives | Temperature sensor that depends on the -3.6 mV/°C

temperature
Operation stabilization wait time tamp 5 Hs

2.6.3 POR circuit characteristics

(Ta = —40 to +85°C, Vss = 0 V)

Parameter Symbol Conditions MIN. TYP. MAX. Unit
Detection voltage Vpror Power supply rise time 1.47 1.51 1.55 \Y
VroR Power supply fall time 1.46 1.50 1.54 \
Minimum pulse width"** Tew 300 us

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

Tew
Supply voltage (Vob)
VPOR
Vebr Or 0.7 V
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RL78/G13

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

2.8 Flash Memory Programming Characteristics

(Ta =-40 to +85°C,1.8 V< Vpbp<5.5V, Vss =0 V)

TA=85°C

Parameter Symbol Conditions MIN. TYP. MAX. Unit
CPU/peripheral hardware clock | fcix 1.8V<VbD<55V 1 32 MHz
frequency
Number of code flash rewrites Cerwr Retained for 20 years 1,000 Times
Notes 1,2,3 Ta = 85°C
Number of data flash rewrites Retained for 1 years 1,000,000
Notes 1,2,3 TA — 2500

Retained for 5 years 100,000
Ta=85°C
Retained for 20 years 10,000

Notes 1. 1 erase + 1 write after the erase is regarded as 1 rewrite.
The retaining years are until next rewrite after the rewrite.

2. When using flash memory programmer and Renesas Electronics self programming library

3. These are the characteristics of the flash memory and the results obtained from reliability testing by

Renesas Electronics Corporation.

2.9 Dedicated Flash Memory Programmer Communication (UART)

(Ta=-40 to +85°C, 1.8 V < EVbpo = EVpp1 < Vpop < 5.5V, Vss = EVsso = EVss1 =0 V)

Parameter

Symbol Conditions

MIN.

TYP.

MAX.

Unit

Transfer rate

During serial programming

115,200

1,000,000

bps
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RL78/G13

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

Notes 1.

Remarks

Total current flowing into Vop, EVbpo, and EVpp1, including the input leakage current flowing when the
level of the input pin is fixed to Voo, EVbpo, and EVobs, or Vss, EVsso, and EVssi. The values below the
MAX. column include the peripheral operation current. However, not including the current flowing into the
A/D converter, LVD circuit, 1/0 port, and on-chip pull-up/pull-down resistors and the current flowing during
data flash rewrite.

. When high-speed on-chip oscillator and subsystem clock are stopped.
. When high-speed system clock and subsystem clock are stopped.
. When high-speed on-chip oscillator and high-speed system clock are stopped. When AMPHS1 = 1

(Ultra-low power consumption oscillation). However, not including the current flowing into the 12-bit
interval timer and watchdog timer.

. Relationship between operation voltage width, operation frequency of CPU and operation mode is as

below.
HS (high-speed main) mode: 2.7 V < Vbp < 5.5 V@1 MHz to 32 MHz
24V <Vop<55V@1 MHz to 16 MHz

1. fux: High-speed system clock frequency (X1 clock oscillation frequency or external main system
clock frequency)

2. fii:  High-speed on-chip oscillator clock frequency

3. fsue: Subsystem clock frequency (XT1 clock oscillation frequency)

4. Except subsystem clock operation, 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)

Notes 1. Total current flowing into Vop, EVbbo, and EVbp1, including the input leakage current flowing when the
level of the input pin is fixed to Voo, EVbpo, and EVobs, or Vss, EVsso, and EVssi. The values below the
MAX. column include the peripheral operation current. However, not including the current flowing into the
A/D converter, LVD circuit, 1/0 port, and on-chip pull-up/pull-down resistors and the current flowing during
data flash rewrite.

. During HALT instruction execution by flash memory.

. When high-speed on-chip oscillator and subsystem clock are stopped.

When high-speed system clock and subsystem clock are stopped.

When high-speed on-chip oscillator and high-speed system clock are stopped. When RTCLPC = 1 and

setting ultra-low current consumption (AMPHS1 = 1). The current flowing into the RTC is included.

However, not including the current flowing into the 12-bit interval timer and watchdog timer.

6. Not including the current flowing into the RTC, 12-bit interval timer, and watchdog timer.

7. Relationship between operation voltage width, operation frequency of CPU and operation mode is as

below.
HS (high-speed main) mode: 2.7 V <Vop < 5.5 V@1 MHz to 32 MHz
24V <Vop<55V@1 MHz to 16 MHz

oA e N

8. Regarding the value for current operate the subsystem clock in STOP mode, refer to that in HALT mode.

Remarks 1. fux: High-speed system clock frequency (X1 clock oscillation frequency or external main system
clock frequency)
2. fini:  High-speed on-chip oscillator clock frequency
3. fsue: Subsystem clock frequency (XT1 clock oscillation frequency)
4. Except subsystem clock operation and STOP mode, 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)

(3) Peripheral Functions (Common to all products)
(Ta=-40to +105°C, 2.4 V < EVppo = EVpbp1 < Vpb < 5.5V, Vss = EVsso = EVss1 =0 V)

Parameter Symbol Conditions MIN. TYP. | MAX. Unit

Low-speed on- | IFL 0.20 LA
chip oscillator | "*’
operating
current

RTC operating | Irtc 0.02 LA

Notes 1,2,3

current

12-bit interval I — .
timer operating Notes 1,2, 4
current

Watchdog timer | lwot fi = 15 kHz - .
operating Notes 1,2,
current

A/D converter lanc When conversion | Normal mode, AVrerp = Vob = 5.0 V 1.3 1.7 mA

: Notes 1,6 s
operating at maximum Low voltage mode, AVrerp = Voo = 3.0 V 05 | 07 | mA
current speed
A/D converter |aDREF 75.0 LA
reference Notet
voltage current

Temperature (Y] 75.0 LA
sensor Note
operating
current
LVD operating | Ivo 0.08 LA
current Notes 1.7
Self IFsp 250 | 1220 | MA
programming Notes 1,9
operating
current
BGO operating | lsco 250 | 1220 | MA
current Notes 1.8
SNOOZE Isnoz ADC operation The mode is performed "°*° 0.50 1.10 mA

Note 1
operating The A/D conversion operations are 1.20 2.04 mA
current performed, Loe voltage mode, AVrerp =

Voo =3.0V
CSI/UART operation 0.70 1.54 mA

Notes 1. Current flowing to the Vob.

2. When high speed on-chip oscillator and high-speed system clock are stopped.

3. Current flowing only to the real-time clock (RTC) (excluding the operating current of the low-speed on-
chip oscillator and the XT1 oscillator). The supply current of the RL78 microcontrollers is the sum of the
values of either Iop1 or Iopz, and Irtc, when the real-time clock operates in operation mode or HALT mode.
When the low-speed on-chip oscillator is selected, IFiL should be added. Iop2 subsystem clock operation
includes the operational current of the real-time clock.

4. Current flowing only to the 12-bit interval timer (excluding the operating current of the low-speed on-chip
oscillator and the XT1 oscillator). The supply current of the RL78 microcontrollers is the sum of the
values of either lop1 or Ibbz2, and Iir, when the 12-bit interval timer operates in operation mode or HALT
mode. When the low-speed on-chip oscillator is selected, IFiL should be added.

5. Current flowing only to the watchdog timer (including the operating current of the low-speed on-chip
oscillator). The supply current of the RL78 is the sum of Ibp1, lbp2 or Ipps and IwoT when the watchdog
timer operates.
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RL78/G13 3. ELECTRICAL SPECIFICATIONS (G: INDUSTRIAL APPLICATIONS Ta = -40 to +105°C)

TI/TO Timing

tric
TIOO to TIO7, TI10to TIH7 J
1/fro
TOO00 to TO07, TO10 to TO17 J

Interrupt Request Input Timing

tinTL
INTPO to INTP11 \

Key Interrupt Input Timing

trH

tiNTH

KRO to KR7

tkr
RESET Input Timing
trRsL
RESET l L
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RL78/G13 3. ELECTRICAL SPECIFICATIONS (G: INDUSTRIAL APPLICATIONS Ta = -40 to +105°C)

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

tkevr, 2

tkur, 2 trH1 2

/
SCKp \

tsikt, 2 tksi1, 2

Slp Input data

tksor1,2
|

SOp Output data ><

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

tkevt, 2

Tk, 2 KL, 2

SCKp / |
N

tsiki, 2 tksi1, 2

Slp Input data

tkso1,2

sop Output data ><

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

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

(3) When reference voltage (+) = Voo (ADREFP1 = 0, ADREFPO = 0), reference voltage (-) = Vss (ADREFM =
0), target pin : ANIO to ANI14, ANI16 to ANI26, internal reference voltage, and temperature sensor output

voltage

(Ta = -40 to +105°C, 2.4 V < EVppo = EVbp1 < Vob < 5.5 V, Vss = EVsso = EVss1 = 0 V, Reference voltage (+) =
Vob, Reference voltage (-) = Vss)

Parameter Symbol Conditions MIN. TYP. MAX. Unit
Resolution RES 8 10 bit
Overall error**’ AINL 10-bit resolution 24V<VbD<55V 1.2 +7.0 LSB
Conversion time tconv 10-bit resolution 36V<VDD<55V | 2.125 39 )7

Target pin: ANIOto ANI14, | 5 7y < ypp <55V | 3.1875 39 s

ANI16 to ANI26

24V <VpD<55V 17 39 1S

10-bit resolution 36V<VDD<55V | 2.375 39 us

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

voltage, and temperature Vev v

< <

sensor output voltage (HS 24V<Vbp<55 7 39 Hs

(high-speed main) mode)
Zero-scale error"®*"? Ezs 10-bit resolution 24V<Vbb<55V +0.60 | %FSR
Full-scale error**"? Ers 10-bit resolution 24V<VbD<55V +0.60 | %FSR
Integral linearity error"*" | ILE 10-bit resolution 24V<VbD<55V +4.0 LSB
Differential linearity error | DLE 10-bit resolution 24V<Vbp<55V +2.0 LSB
Note 1
Analog input voltage Vain ANIO to ANI14 0 Vob

ANI16 to ANI26 0 EVooo

Internal reference voltage output Vaar "*°°

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

Temperature sensor output voltage Vimpszs " °° \%

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

Notes 1. Excludes quantization error (£1/2 LSB).
2. This value is indicated as a ratio (%FSR) to the full-scale value.

3. Refer to 3.6.2 Temperature sensor/internal reference voltage characteristics.
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RL78/G13

4. PACKAGE DRAWINGS

4.2 24-pin Products

R5F1007AANA, R5F1007CANA, R5F1007DANA, R5F1007EANA
R5F1017AANA, R5F1017CANA, R5F1017DANA, R5F1017EANA
R5F1007ADNA, R5F1007CDNA, R5F1007DDNA, R5F1007EDNA
R5F1017ADNA, R5F1017CDNA, R5F1017DDNA, R5F1017EDNA

R5F1007AGNA, R5F1007CGNA, R5F1007DGNA, R5F1007EGNA

JEITA Package code

RENESAS code

Previous code

MASS(TYP.)[g]

P-HWQFN24-4x4-0.50

PWQNO0024KE-A

P24K8-50-CAB-3

0.04

19

24

L

1 6

INDEX AREA

D2

—Lp

-

UUUUUU

24

7

Zg—

>—{w]
UuUuUuuu
+

NAANNMN

NEANAIANARN

8 1

Zp

5

o[&lxw[s[ 8]

/EXPOSED DIE PAD

DETAIL OF (A) PART

| > —

[1 [] &

LA L e,
Referance| Dimension in Millimeters
Symbol | Min | Nom | Max
D 3.95 4.00 4.05
E 3.95 4.00 4.05
A — | — 0.80
Aq 0.00 — —
b 0.18 0.25 0.30
[e] — 050 | —
Lp 0.30 0.40 0.50
X — — 0.05
y i — 0.05
Zp i 0.75 —
Ze — 0.75 —
C2 0.15 0.20 0.25
D2 — 2.50 —_—
E — 250 | —
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RL78/G13 4. PACKAGE DRAWINGS

4.5 32-pin Products

R5F100BAANA, R5F100BCANA, R5F100BDANA, R5F100BEANA, R5F100BFANA, R5F100BGANA
R5F101BAANA, R5F101BCANA, R5F101BDANA, R5F101BEANA, R5F101BFANA, R5F101BGANA
R5F100BADNA, R5F100BCDNA, R5F100BDDNA, R5F100BEDNA, R5F100BFDNA, R5F100BGDNA
R5F101BADNA, R5F101BCDNA, R5F101BDDNA, R5F101BEDNA, R5F101BFDNA, R5F101BGDNA
R5F100BAGNA, R5F100BCGNA, R5F100BDGNA,R5F100BEGNA, R5F100BFGNA, R5F100BGGNA

JEITA Package code RENESAS code Previous code MASS (TYP.)[g]
P-HWQFN32-5x5-0.50 PWQNO0032KB-A P32K8-50-3B4-5 0.06
D
24 17
25 16 DETAIL OF @ PART
i E A
| =
32 ® —A1 —Co
P/
1 8
INDEX AREA

S \
o | o )
oy |8 - —
Referance| Dimension in Millimeters
Symbol Min Nom Max
D D 4.95 5.00 5.05
2

E 4.95 5.00 5.05
—Lp EXPOSED DIE PAD A — | — ] os0
! 8 A4 0.00 | — —
JUUUUU U,/ 9 b 0.18 0.25 0.30

32D g
) c — 0.50 —
) (& Lp 0.30 0.40 0.50
) + C X —_— —_— 0.05

E2

- - y — — 0.05

7 ) d
E ) a Zp - 0.75 -
55 =% a i6 Ze — 0.75 —_—
NANNNNNNMAN c2 015 | 020 | 0.25
24 17 Do o 3.50 o
Zp E E, — 350 | —

b
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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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