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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
34

256KB (256K x 8)

FLASH

8K x 8

20K x 8

1.6V ~ 5.5V

A/D 10x8/10b

Internal

-40°C ~ 85°C (TA)

Surface Mount

48-LQFP

48-LFQFP (7x7)

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/r5f100gjdfb-v0

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


https://www.e-xfl.com/product/pdf/r5f100gjdfb-v0-4442003
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
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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

1.3.4 30-pin products

¢ 30-pin plastic LSSOP (7.62 mm (300), 0.65 mm pitch)

P20/ANIO/AV rerp O~=——] 1 O 30 [+=——=O P21/ANI1/AVreru
P0O1/ANI16/TO00/RXD1 O=—={2 29 [=—=O P22/ANI2
POO/ANI17/TI00/TxD1 O=~—»3 28 [~—0O P23/ANI3
P120/ANI19 O=—+{4 27 [=—O P147/ANI18
P40/TOOLO O=—+5 =y 26 [~—=0O P10/SCK00/SCL00/(TI07)/(TO07)
RESET O 6 or 25 f+=—=0O P11/S100/RxD0/TOOLRxD/SDA00/(TI06)/(TO06)
P137/INTPO O——={7 © 3‘0 24 +—=0O P12/SO00/TxDO/TOOLTXD/(TI05)/(TO05)
P122/X2/EXCLK O 8 < a 23 [=—=0O P13/TxD2/S020/(SDAA0)/(T104)/(TO04)
P121/X1 O—9 ‘ED —_ 22 [=—=0O P14/RxD2/S120/SDA20/(SCLA0)/(T103)/(TO03)
REGC O—10 S w 21 [=——=0O P15/PCLBUZ1/SCK20/SCL20/(T102)/(TO02)
Vss O——| 11 20 [=—=O P16/TI01/TO01/INTP5/(RXDO0)
Voo O——|12 19 [=——=O P17/T102/TO02/(TXDO)
P60/SCLAO O 13 18 «—=O P51/INTP2/SO11
P61/SDAAQ O=~—{14 17 f«——O P50/INTP1/SI11/SDA11
P31/T103/TO03/INTP4/PCLBUZ0 O 15 16 |[«~—=O P30/INTP3/SCK11/SCL11

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.

R01DS0131EJ0330 Rev.3.30 .zENESAS Page 19 of 196
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RL78/G13

1. OUTLINE

1.3.12 80-pin products

¢ 80-pin plastic LQFP (14 x 14 mm, 0.65 mm pitch)
e 80-pin plastic LFQFP (12 x 12 mm, 0.5 mm pitch)

P152/ANI10
P151/ANI9
P150/ANI8

P27/ANI7
P26/ANI6
P25/ANI5
P24/AN14
P23/ANI3
P22/ANI2
P21/ANI1/AVrerm
P20/ANIO/AVRerP
P130
P04/SCK10/SCL10

P03/ANI16/SI10/RxD1/SDA10
P02/ANI17/SO10/TxD1
P01/TO00

P0O0/TI00

P144/SO30/TxD3
P143/SI130/RxD3/SDA30
P142/SCK30/SCL30

Cautions 1.

& f=—=0O P11/S100/RxDO/TOOLRxD/SDA00/(TI06)/(TO06)
&8 [=——=0O P12/S000/TxDO/TOOLTXD/(INTP5)/(TI05)/(TO05)
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O=~—67 34
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O=~—70 RL78/G13 31
O—71 (Top View) 30
O=—72 29
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O 79 22
O 21
456 7 8 91011121314151617 1819

|« ~0O P30/INTP3/RTC1HZ/SCK11/SCL11
l« =0 PO5/TIO5/TO05

le— =0 POB/TIOB/TO06

|« ~0O P70/KRO/SCK21/SCL21
L« O P71/KR1/SI21/SDA21

|« =0 P72/KR2/S021

|« ~O P73/KR3

L« O P74/KR4/INTP8

|« =0 P75/KR5/INTP9

O P76/KR6/INTP10/(RXD2)

« ~O P77/KR7/INTP11/(TXD2)

le =0 PB7/TIN3/TO13

e =0 PBB/TI2/TO12

e O PB5/TI1/TO11

.« =0 PB4/TI10/TO10

|~ P31/TI03/TO03/INTP4/(PCLBUZO)
|« O PB3/SDAAT

l« +O P62/SCLA1

|« -0 P61/SDAAD

|« O PBO/SCLAO

8
P141/PCLBUZ1/INTP7 O=—| = O

P140/PCLBUZO/INTP6 O=—|1™

P120/ANI19 O=——{®

P45/S001 O
P44/S101/SDA01 O
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P137/INTP0 O——

P122/X2/EXCLK O—

Make EVsso pin the same potential as Vss pin.
2. Make Voo pin the potential that is higher than EVboo pin.

P121/X1 O——

REGC O——

Vss O——
EVsso O———

Voo O———
EVooo O——N

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 Vbb and

EVboo 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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1.3.14 128-pin products
e 128-pin plastic LFQFP (14 x 20 mm, 0.5 mm pitch)
~ i
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P156/ANI14 O~—=[103 64 |[=—=O P86/(INTP8)
P155/ANI13 O~—+104 63 O P85/(INTP7)
P154/ANI12 O~—>1105 62 O P84/(INTP6)
P153/ANI11 O«—={106 61 O P83
P152/ANI10 O~——] 107 60 O P82/(SO10)/(TXD1)
P151/ANI9 O=~——] 108 50 O P81/(S110)/(RXD1)/(SDA10)
P150/ANI8 O~——=]109 58 [~——O P80/(SCK10)/(SCL10)
P27/ANI7 O=——=110 57 O EVoot
P26/ANI6 O~—111 56 O EVsst
P25/ANI5 O~—={112 55 O P05
P24/ANI4 O=—113 54 O P06
P23/ANI3 O=—114 53 O P70/KR0/SCK21/SCL21
P22/ANI2 O=—=] 115 RL78/G13 52 O P71/KR1/SI121/SDA21
P21/ANI1/AVrerm O=—=116 (Top View) 51 O P72/KR2/S021
P20/ANIO/AVrerp O=—1117 50 O P73/KR3
P130 O=~—/118 49 O P74/KR4/INTP8
P102/T106/TO06 O=—+{119 48 O P75/KR5/INTP9
P07 O=—+{120 47 O P76/KR6/INTP10/(RXD2)
P04/SCK10/SCL10 O+—{121 46 O P77/KR7/INTP11/(TXD2)
PO03/ANI16/S110/RxD1/SDA10 O=—={ 122 45 O P67/TI13/TO13
P02/ANI17/SO10/TxD1 O=—>{123 44 O P66/TI12/TO12
P01/TO00 O=~—124 43 O P65/TI11/TO11
POO/TIO0 Oe—»] 125 42 O P64/TI10/TO10
P145/T107/TO07 O~— 126 41 O P31/TI03/TO03/INTP4/(PCLBUZ0)
P144/SO30/TXD3 O=—+] 127 O 40 O P63/SDAA1
P143/S130/RxD3/SDA30 O~—1128 39 O P62/SCLA1
123 4567 891011121314 15 1617181920 21222324 252627282930 313233 34 3536 37 38
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GEOOP N FTAANOOVTANY oI T QR OV - OX -0 28382329
R e I R LRI R R R b
Ozz2%2%% EEEEZE®AOQE 0800 MNOGZXNg W LOQ
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Cautions 1.
2.
3.

Remarks 1.
2.

For pin identification, see 1.4 Pin Identification.
When using the microcontroller for an application where the noise generated inside the

Make EVsso, EVss1 pins the same potential as Vss pin.
Make Voo pin the potential that is higher than EVbpo, EVop1 pins (EVbbo = EVbb1).
Connect the REGC pin to Vss via a capacitor (0.47 to 1 uF).

microcontroller must be reduced, it is recommended to supply separate powers to the Vop, EVbpo

and EVop1 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 /O Redirection Register
(PIOR) in the RL78/G13 User’'s Manual.
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RL78/G13

1. OUTLINE

1.5.6 36-pin products
TIMER ARRAY
UNIT (8ch)
TIO0/PO0 ——~
TO00/PO1 ~— cho
TI01/TO01/P16 ~—7=] ch1
TI02/TO02/P17 ch2
(TI02/TO02/P15)
TIO3/TO03/P31 h3
(TI03/TO03/P14)
(TI04/TO04/P13) ~— ch4
(TIO5/TO05/P12) ~—j ch5

(TIOB/TO06/P11) ~—

(TI07/TO07/P10) ~—

ch

I

RL78
CPU
CORE

CODE FLASH MEMORY

DATA FLASH MEMORY

RxD2/P14 — o7
WINDOW
WATCHDOG
TIMER
LOW-SPEED
AR 12-B|TT IIGEERVAL
OSCILLATOR
REAL-TIME
CLOCK
SERIAL ARRAY
UNITO (4ch)
RxDO/P11(RxDO/P16) — |
TxDO/P12(TxDO/P17) k:l UARTO
RxD1/P01T —
TxD1/P0O0 ~— UART!
SCK00/P10
SI00/P11 Csloo
S000/P12
SCK11/P30
SI111/P50 csit
SO11/P51
SCLOO/P10 =—{

SDAO0/P11 ~—

SCL11/P30~—
SDA11/P50 ~—

11C00

lIc11

lic21

SERIAL ARRAY
UNIT1 (2ch)
RxD2/P14
TxD2/P13 UART2
LINSEL
SCK20/P15
SI20/P14 CSI20
S020/P13
SCK21/P70
SI21/P71 Csl21
S021/P72
SCL20/P15~— 1c20
SDA20/P14 ~—|

SDA21/P71 «—]

RAM

Voo

]

TOOLRXD/P11,
TOOLTxD/P12

Vss

=

SERIAL
INTERFACE IICAO

[+——= SDAAOQ/P61(SDAAD/P13)

[*— SCLAO0/P60(SCLA0/P14)

BUZZER OUTPUT

CLOCK OUTPUT
CONTROL

PCLBUZO0/P31,
PCLBUZ1/P15

=

MULTIPLIER&
DIVIDER,
MULITIPLY-

ACCUMULATOR

-

DIRECT MEMORY
ACCESS CONTROL

-

BCD
ADJUSTMENT

<:> P00, PO1
<:> P10 to P17
<:> P20 to P25
<:> P30, P31
o o
<:> P50, P51
<:> P60 to P62
<:>P7o to P72

o o |

~—P120

K 2P121, P122

- PORT 13 ~—— P137
)| PorRT14  |e—mpia7

K| AID CONVERTER

ANIO/P20 to
ANI5/P25

K271 ANI8/P147, ANI9/P120

AVrerr/P20
AVrern/P21
POWER ON RESET/ PORILVD
VOLTAGE CONTROL
DETECTOR
RESET CONTROL
{—>| ON-CHIP DEBUG TOOLO/P40
SYSTEM
NTROL —
CONTRO RESET
HIGH-SPEED X1/P121
ON-CHIP X2/EXCLK/P122
OSCILLATOR
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).

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

Refer to Figure 4-8 Format of Peripheral 1/0 Redirection Register

R01DS0131EJ0330
Mar 31, 2016
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RL78/G13 1. OUTLINE

1.5.12 80-pin products

TIMER ARRAY — TIMER ARRAY -
UNITO (8ch) UNIT1 (4ch)
TIOO/POO ——= - PORT 0 K7 > P00 to P06
TOO00/PO1 - ch0 I TIoTO10/PE4
TIO1/TO01/P16 ~—1f= cht cht = TI11/TO11/P65 <:> P10 to P17
TI02/TO02/P17 || che ch2 ~t—= TI12/TO12/P66
(TI02/T002/P15) <> PorT2  KBD>P20toP27
TIO3/TO03/P31 ch3 <= TI3/TO13/P67
(TI03/TO03/P14) - (| Ports (2> P30, P31
TIO4TO04/P42 | | o -
TI04/TO04/P13
( ) (|  PorTa (6> P40 to P45
TIOSTO05/PO5 | | "
(TI05/TO05/P12)
TIOB/TO06/P06 . - PORT 5 K 6> P50 to P55
(TIOBITO06/P11) ché
TI07/TO07/P41
(TI07/TO07/P10) =1~ - < PORT 6 K 8 > P60 to P67
RxD2/P14 —=
o _porrr K
PORT 7 P70 to P77
SERIAL ARRAY
UNITO (4ch) KT8] ANIO/P20 to ANI7/P27
RxDO/P11(RxD0/P16) —— ANI8/P150 to ANI11/P153
TxDO/P12(TxDO/P17) ~—j UARTO ANI16/P03, ANI17/P02,
D 1/P03 ANI18/P147, ANI19/P120,
X ] ANI20/P100
ART A/D CONVERTER
ety I R DR
SCKO0O/P10(SCKOO/P55) =] - - P100
SI00/P11(SI00/P16) —= csloo
S000/P12(S000/P17) =~ AVrerp/P20
SCKO1/P43 ~—] AVrer/P21 (M porT11 KZZ P10, P11
SI01/P44 —= cslot
PORT 12
SCK10/P04 =—t=] a2 ] P121to P124
SI10/P03 csio k—
CODE FLASH MEMORY
S010/P02~—1 Fé'gj — (| PorTis [ Egg
SCK11/P30 ~—~] core K—
DATA FLASH MEMORY
SI11/P50 Csit — (| porT 1 (7 P140 10 P14d,
SO11/P51 @ P146, P147
icoo PORT 15 o
somoori L' ] 75
pentrivvomm i I
KRO/P70 to
(> KEYRETURN K78
oo e
SCL11/P30~— POWER ON RESET/
SDA11/P50 ~— em VOLTAGE &?ﬁ#ﬁ
1 DETECTOR
SERIAL ARRAY Voo, Vss, TOOLRxD/P11, ‘
UNIT1 (4ch) EVooo EVsso TOOLTxD/P12 AESET CONTROL
UART2 SERIAL SDAAO0/P61(SDAAO/P13)
RxD2/P14(RxD2/P76) —— | Ko INTERFACE 1ICAQ
SCLAO/P60(SCLAO/P14)
TXD2IP13(TXD2/PT7) =—| SoAA1IPES (| on-cHIP DEBUG TOOLOP40
RxD3/P143 —{+] K| SERIAL
TXD3/P144 UART3 INTERFACE IICA1 SCLA1/P62
<:> SYSTEM |~ RESET
SCK20/P15 ~—{~] CONTROL XUP121
S120/P14 cs120 BUZZER OUTPUT PCLBUZ0/P140
S020/P13 <:> _________ |I>(pc|_|3uzo/p31), HIGH-SPEED [~—= X2/EXCLK/P122
SCK21/P70 —+] CLOCK OUTPUT (PP%LBBUUZ;{/PFJ;‘;) OS%TI;E:"IE,OR [ XT1/P123
SI21/P71 csi21 CONTROL XT2/EXCLKS/P124
S021/P72 MULTIPLIER& CRG VOLTAGE
1 DIVIDER,
SCK30/P142 K> MULITIPLY- REGULATOR e
SI30/P143 CsI30
SO30/P144=""171 S RxD2/P14 (RxD2/P76)
SCK31/P54 =] | +~| DIRECT MEMORY INTPO/P137
S131/P53 csi3t N—] ACCESS CONTROL INTP1/P50,
S031/P52 INTP2/P51
SCL20/P15~— (= BCD INTP3/P30,
SDA20/P14 —— ADJUSTMENT INTP4/P31
WINDOW INTERRUPT  |=—— INTP5/P16(INTP5/P12)
SCL21/P70~— o1 watcroos K| K| "ControL
SDA21/P71 ~—| TIMER INTP6/P140,
INTP7/P141
SCL30/P142 ~— _ LOW-SPEED INTP8/P74
11C30 - :
SDA30/P143 ——- ONLf:#P I 12 B'TTI'QEERVAL <> INTP9/P75
SCL31/P54 =— OSChATO INTP10/P76(INTP10/P110),
SDA31/P53 ~— \—, REAL-TIME INTP11/P77(INTP11/P111)
— RTC1HZ/P30 ~— CLOCK <L

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

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)

Notes 1. Total current flowing into Voo, EVbpo, and EVoo1, including the input leakage current flowing when the
level of the input pin is fixed to Vbp, EVbpo, and EVob1, 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, I/O port, and on-chip pull-up/pull-down resistors and the current flowing during
data flash rewrite.

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

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

4. 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 RTC, 12-bit
interval timer, and watchdog timer.

5. 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

LS (low-speed main) mode: 1.8V <Vop <55V @1 MHz to 8 MHz

LV (low-voltage main) mode: 1.6 V <Vpp <5.5V@1 MHz to 4 MHz

Remarks 1. fux: High-speed system clock frequency (X1 clock oscillation frequency or external main system
clock frequency)
2. fin:  High-speed on-chip oscillator clock frequency
3. fsu: 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 2. ELECTRICAL SPECIFICATIONS (Ta = -40 to +85°C)

UART mode connection diagram (during communication at same potential)

TxDq Rx

RL78 microcontroller User device

RxDq Tx

UART mode bit width (during communication at same potential) (reference)

1/Transfer rate

High-/Low-bit width

Baud rate error tolerance

TxDq
RxDq

Remarks 1. qg: UART number (q = 0 to 3), g: PIM and POM number (g =0, 1, 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))
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RL78/G13 2. ELECTRICAL SPECIFICATIONS (Ta = -40 to +85°C)

3. 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 2.7 V <EVbbo < 4.0V and 23V <Vp <27V

Maximum transfer rate = 1 [bps]

{-Cox Rox In(1- f/g )% x 3

1 2.0
Transfer rate x 2 {-=Cox RoxIn (1- Vb )}

1
( Transfer rate )

Baud rate error (theoretical value) = % 100 [%]

x Number of transferred bits

* This value is the theoretical value of the relative difference between the transmission and reception sides.
4. This value as an example is calculated when the conditions described in the “Conditions” column are
met. Refer to Note 3 above to calculate the maximum transfer rate under conditions of the customer.
5. Use it with EVppo> Vb.
6. 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 1.8 V <EVbpoo<3.3Vand1.6V<Vb<2.0V

Maximum transfer rate = 1 [bps]

{-Cox RoxIn(1- 1\,'b )% x 3

1
Transfer rate x 2

1
( Transfer rate )

1.5
—{-Cbox RboxIn (1 _T)}

Baud rate error (theoretical value) = % 100 [%]

x Number of transferred bits

* This value is the theoretical value of the relative difference between the transmission and reception sides.
7. This value as an example is calculated when the conditions described in the “Conditions” column are
met. Refer to Note 6 above to calculate the maximum transfer rate under conditions of the customer.

Caution Select the TTL input buffer for the RxDq pin and the N-ch open drain output (Voo tolerance (When
20- to 52-pin products)/EVob tolerance (When 64- to 128-pin products)) mode for the TxDq pin by
using port input mode register g (PIMg) and port output mode register g (POMg). For Vi and Vi,
see the DC characteristics with TTL input buffer selected.

UART mode connection diagram (during communication at different potential)

Vb
2
TxDq . Rx
RL78 microcontroller User device
RxDq Tx
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RL78/G13 2. ELECTRICAL SPECIFICATIONS (Ta = -40 to +85°C)

UART mode bit width (during communication at different potential) (reference)

1/Transfer rate

Low-bit width

High-bit width

Baud rate error tolerance

— = = =

T¥Dq /

\

1/Transfer rate

High-/Low-bit width

Baud rate error tolerance

RxDq <

Remarks 1. Ro[Q]:Communication line (TxDq) pull-up resistance,
Co[F]: Communication line (TxDq) load capacitance, Vo[V]: Communication line voltage
2. q: UART number (q = 0 to 3), g: PIM and POM number (g =0, 1, 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 to 03, 10 to 13))

4. UART2 cannot communicate at different potential when bit 1 (PIOR1) of peripheral I/O redirection

register (PIOR) is 1.
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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)

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)

2.6.4 LVD circuit characteristics

LVD Detection Voltage of Reset Mode and Interrupt Mode
(Ta =-40 to +85°C, VbR < VoD < 5.5V, Vss =0 V)

Parameter Symbol Conditions MIN. TYP. MAX. Unit

Detection Supply voltage level Vivoo Power supply rise time 3.98 4.06 4.14 \%
voltage Power supply fall time 3.90 3.98 4.06 \%
Vivpi Power supply rise time 3.68 3.75 3.82 \%

Power supply fall time 3.60 3.67 3.74 \Y

Vivpz Power supply rise time 3.07 3.13 3.19 \%

Power supply fall time 3.00 3.06 3.12 \Y

Vivps Power supply rise time 2.96 3.02 3.08 \%

Power supply fall time 2.90 2.96 3.02 \%

Vivp4 Power supply rise time 2.86 2.92 2.97 \Y

Power supply fall time 2.80 2.86 2.91 \%

Vwivos Power supply rise time 2.76 2.81 2.87 \Y

Power supply fall time 2.70 2.75 2.81 \%

% Power supply rise time 2.66 2.71 2.76 \Y

Power supply fall time 2.60 2.65 2.70 \Y

Vivpr Power supply rise time 2.56 2.61 2.66 \%

Power supply fall time 2.50 2.55 2.60 \Y

Vivps Power supply rise time 2.45 2.50 2.55 \%

Power supply fall time 2.40 2.45 2.50 \Y

Vivpg Power supply rise time 2.05 2.09 2.13 \%

Power supply fall time 2.00 2.04 2.08 \%

Vivbio Power supply rise time 1.94 1.98 2.02 \Y

Power supply fall time 1.90 1.94 1.98 \%

Vivp1i Power supply rise time 1.84 1.88 1.91 \Y

Power supply fall time 1.80 1.84 1.87 \%

Vivp12 Power supply rise time 1.74 1.77 1.81 \Y

Power supply fall time 1.70 1.73 1.77 \Y

Vs | Power supply rise time 1.64 1.67 1.70 \%

Power supply fall time 1.60 1.63 1.66 \Y

Minimum pulse width tiw 300 )7
Detection delay time 300 us
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RL78/G13

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

Notes 1.

Total current flowing into Vop and EVbpo, including the input leakage current flowing when the level of the
input pin is fixed to Vop, EVooo or Vss, EVsso. The values below the MAX. column include the peripheral
operation current. However, not including the current flowing into the A/D converter, LVD circuit, /O 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 RTC, 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 MHzto 16 MHz

Remarks 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. fsu: 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)

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)

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 = Voo.
Zero-scale error/Full-scale error: Add £0.05%FSR to the MAX. value when AVrerer = Voo.
Integral linearity error/ Differential linearity error: Add +0.5 LSB to the MAX. value when AVrerer = Voo.
4. Refer to 3.6.2 Temperature sensor/internal reference voltage characteristics.
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RL78/G13 3. ELECTRICAL SPECIFICATIONS (G: INDUSTRIAL APPLICATIONS Ta = -40 to +105°C)

3.10 Timing of Entry to Flash Memory Programming Modes
(Ta =-40 to +105°C, 2.4 V < EVbpo = EVbp1 < Vop < 5.5 V, Vss = EVsso = EVss1 = 0 V)

Parameter Symbol Conditions MIN. TYP. MAX. Unit
Time to complete the tsuini 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 the | tvp POR and LVD reset must be released before 1 ms
low level after the external reset is the external reset is released.
released
(excluding the processing time of
the firmware to control the flash
memory)

< > <

\2

> <2> <
\
|
|
|

1

RESET /

723 us + tvp
processing

time .
~———— 1-byte data for setting mode

3

TOOLO

'\I

tsu tsuiniT

) N

<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 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.

©2012 Renesas Electronics Corporation. All rights reserved.
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Description

Rev. Date Page Summary
3.00 Aug 02, 2013 118 Modification of table in 2.6.2 Temperature sensor/internal reference voltage
characteristics
118 Modification of table and note in 2.6.3 POR circuit characteristics
119 Modification of table in 2.6.4 LVD circuit characteristics
120 Maodification of table of LVD Detection Voltage of Interrupt & Reset Mode
120 Renamed to 2.6.5 Power supply voltage rising slope characteristics
122 Modification of table, figure, and remark in 2.10 Timing Specs for Switching
Flash Memory Programming Modes
123 Modification of caution 1 and description
124 Modification of table and remark 3 in Absolute Maximum Ratings (Ta = 25°C)
126 Madification of table, note, caution, and remark in 3.2.1 X1, XT1 oscillator
characteristics
126 Modification of table in 3.2.2 On-chip oscillator characteristics
127 Modification of note 3 in 3.3.1 Pin characteristics (1/5)
128 Modification of note 3 in 3.3.1 Pin characteristics (2/5)
133 Modification of notes 1 and 4 in (1) Flash ROM: 16 to 64 KB of 20- to 64-pin
products (1/2)
135 Modification of notes 1, 5, and 6 in (1) Flash ROM: 16 to 64 KB of 20- to 64-
pin products (2/2)
137 Modification of notes 1 and 4 in (2) Flash ROM: 96 to 256 KB of 30- to 100-
pin products (1/2)
139 Modification of notes 1, 5, and 6 in (2) Flash ROM: 96 to 256 KB of 30- to
100-pin products (2/2)
140 Modification of (3) Peripheral Functions (Common to all products)
142 Modification of table in 3.4 AC Characteristics
143 Addition of Minimum Instruction Execution Time during Main System Clock
Operation
143 Modification of figure of AC Timing Test Points
143 Modification of figure of External System Clock Timing
145 Modification of figure of AC Timing Test Points
145 Modification of description, note 1, and caution in (1) During communication
at same potential (UART mode)
146 Madification of description in (2) During communication at same potential
(CSI mode)
147 Modification of description in (3) During communication at same potential
(CSI mode)
149 Modification of table, note 1, and caution in (4) During communication at
same potential (simplified 1°C mode)
151 Modification of table, note 1, and caution in (5) Communication at different
potential (1.8 V, 2.5V, 3 V) (UART mode) (1/2)
152 to0 Modification of table, notes 2 to 6, caution, and remarks 1 to 4 in (5)
154 Communication at different potential (1.8 V, 2.5 V, 3 V) (UART mode) (2/2)
155 Maodification of table in (6) Communication at different potential (1.8 V, 2.5V,
3 V) (CSI mode) (1/3)
156 Modification of table and caution in (6) Communication at different potential
(1.8V, 2.5V, 3 V) (CSI mode) (2/3)
157,158 | Modification of table, caution, and remarks 3 and 4 in (6) Communication at
different potential (1.8 V, 2.5V, 3 V) (CSI mode) (3/3)
160, 161 | Modification of table and caution in (7) Communication at different potential

1.8V, 2.5V, 3V) (CSI mode)




