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RL78

16-Bit

32MHz

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

192KB (192K x 8)

FLASH

16K x 8

1.6V ~ 5.5V

A/D 12x8/10b

Internal

-40°C ~ 85°C (TA)

Surface Mount

64-LQFP

64-LFQFP (10x10)

Welcome to E-XFL.COM

What is "Embedded - Microcontrollers"?

"Embedded - Microcontrollers" refer to small, integrated
circuits designed to perform specific tasks within larger
systems. These microcontrollers are essentially compact
computers on a single chip, containing a processor core,
memory, and programmable input/output peripherals.
They are called "embedded" because they are embedded
within electronic devices to control various functions,
rather than serving as standalone computers.
Microcontrollers are crucial in modern electronics,
providing the intelligence and control needed for a wide
range of applications.

Applications of "Embedded -
Microcontrollers"
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RL78/G13 1. OUTLINE

1.2 List of Part Numbers

Figure 1-1. Part Number, Memory Size, and Package of RL78/G13

PartNo. R5F100LEAXxxxFB #V0

L Packaging specification
#UO :Tray (HWQFN,VFBGA,WFLGA)
#V0 :Tray (LFQFP,LQFP,LSSOP)
#WO0 : Embossed Tape (HWQFN,VFBGA,WFLGA)
#X0 :Embossed Tape (LFQFP, LQFP, LSSOP)
Package type:
SP: LSSOP, 0.65 mm pitch
FP : LFQFP, 0.80 mm pitch
FA : LFQFP, 0.65 mm pitch
FB : LFQFP, 0.50 mm pitch
NA : HWQFN, 0.50 mm pitch
LA : WFLGA, 0.50 mm pitch e 1
BG : VFBGA, 0.40 mm pitch noe 1

ROM number (Omitted with blank products)

Fields of application:
A : Consumer applications, operating ambient temperature : -40°C to +85°C
D : Industrial applications, operating ambient temperature : -40°C to +85°C
G : Industrial applications, operating ambient temperature : -40°C to +105°C

ROM capacity:
: 16 KB

32 KB

48 KB

64 KB

96 KB
1128 KB
1192 KB
1256 KB
: 384 KBNote2
512 KB\ete 2

count:

1 20-pin

1 24-pin

: 25-pinNote 1
: 30-pin

1 32-pin

: 36_pinNote1
: 40-pin

1 44-pin

: 48-pin

1 52-pin

: 64-pin

: 80-pin

: 100-pin

1 128-pinNote 2
RL78/G13 group

100 : Data flash is provided
101 : Data flash is not provided et 2

OMmMmo o>

S rxoeT

Pi

MITUZIrCEETMMOT>0NO

Memory type:
F : Flash memory

Renesas MCU

Renesas semiconductor product

Notes 1. Products only for “A: Consumer applications (Ta = —40 to +85°C)”, and "G: Industrial applications
(TA=-40to +105°C)"
2. Products only for “A: Consumer applications (Ta= -40 to +85°C)”, and "D: Industrial applications (Ta
=—40 to +85°C)"
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RL78/G13

1. OUTLINE

Table 1-1. List of Ordering Part Numbers

(12/12)

Pin count

Package

Data flash

Fields of
Application "*°

Ordering Part Number

128 pins

128-pin plastic LFQFP
(14 x 20 mm, 0.5 mm

pitch)

Mounted

A

R5F100SHAFB#V0, R5F100SJAFB#VO0,
R5F100SKAFB#V0, R5F100SLAFB#V0
R5F100SHAFB#X0, R5F 100SJAFB#XO0,
R5F100SKAFB#X0, R5F100SLAFB#X0
R5F100SHDFB#V0, R5F100SJDFB#V0,
R5F100SKDFB#V0, R5F100SLDFB#V0
R5F100SHDFB#X0, R5F100SJDFB#XO0,
R5F100SKDFB#X0, R5F100SLDFB#X0

Not
mounted

R5F101SHAFB#V0, R5F101SJAFB#VO0,
R5F101SKAFB#V0, R5F101SLAFB#V0
R5F101SHAFB#X0, R5F101SJAFB#XO0,
R5F101SKAFB#X0, R5F101SLAFB#X0
R5F101SHDFB#V0, R5F101SJDFB#V0,
R5F101SKDFB#V0, R5F101SLDFB#V0
R5F101SHDFB#X0, R5F101SJDFB#XO0,
R5F101SKDFB#X0, R5F101SLDFB#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

1.3 Pin Configuration (Top View)

1.3.1 20-pin products

e 20-pin plastic LSSOP (7.62 mm (300), 0.65 mm pitch)

P0O1/ANI16/TO00/RXD1 O-=—nf
POO/ANI17/TI00/TXD1 O=—r
P40/TOOLO O

RESET O——~

P137/INTPO O——
P122/X2/EXCLK O——
P121/X1 O

REGC O——]

Vss O——

Voo O——

- OO N A~WN-=

o

O

20
19

~ 18
5'5 17
e 16
59 15
o =
2o

14
13
12
11

«—=O P20/ANIO/AVRerp

<—O P21/ANI1/AVRerm

~—O P22/ANI2

-———0O P147/ANI18

~—O P10/SCK00/SCL00

~——>=0O P11/S100/RxD0/TOOLRXD/SDAQ0O
~——0O P12/SO00/TxD0/TOOLTxD
~—O P16/TI01/TO01/INTP5/SO11
-—O P17/T102/TO02/S111/SDA11
<——=0O P30/INTP3/SCK11/SCL11

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

Remark For pin identification, see 1.4 Pin Identification.

R01DS0131EJ0330 Rev.3.30
Mar 31, 2016
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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
<R>
Toood| s [Boood
SSRGS 5 © OO
Y Ty Y Ty Ty 4 O O O O O
~/ 7/ 7 ~ ~/
_RL78/GY3 "
u(',\',\.u)a,‘ 3 O ONONONG)
- (lop vView) _
gl O 0 2 ONONONONG)
. o
P GGG 1 @ O OO @‘\
\ _‘l’ ‘L’/
A B\NC D E E D C B A
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.

R01DS0131EJ0330 Rev.3.30
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RL78/G13 1. OUTLINE

1.3.9 48-pin products

e 48-pin plastic LFQFP (7 x 7 mm, 0.5 mm pitch)

©
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0S8 S-aoxwon
a0 zZ2Zz2zZ2ZzZ2Z2zZ2Z
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36 35 34 33 32 31 30 29 28 27 26 25
P120/ANI19 O=—»{37 24|«——=0OP147/ANI18
P41/T107/TO07 O 38 23|=——=OP146
P40/TOOLO O 39 22| «——=(OP10/SCK00/SCLO0/(TI07)/(TO07)
RESET O—~{40 21 [«——~OP11/S100/RxD0O/TOOLRXD/SDA0O/(TI06)/(TO06)
P124/XT2/EXCLKS O——~|41 RL78/G13 20 [«——~0OP12/SO00/TxDO/TOOLTXD/(TI05)/(TO05)
P123/XT1 O——~{42 (Top View) 19 [«——=0OP13/TxD2/S020/(SDAAO)/(TI04)/(TO04)
P137/INTPO O——~|43 P 18 [«——=0OP14/RxD2/S120/SDA20/(SCLAO)/(TI03)/(TO03)
P122/X2/EXCLK O——=144 17|«——~OP15/PCLBUZ1/SCK20/SCL20/(T102)/(TO02)
P121/X1 O——]45 16 [«——=~OP16/TI01/TO01/INTP5/(RXDO)
REGCO—|46 15 [+——=0OP17/TI102/TO02/(TXDO)
Vss O——147 14l«——=0OP51/INTP2/SO11
Voo O——|48 13|«——~OP50/INTP1/S111/SDA11
12 345678 9101112
O0O000O0O0O0OOOO
22PERIEE8TT
20 O O
28 22355299
S = oS = -4 =
£f  £3BExfoc
TR~ =HH
EofltibrsSy
za> fcoI
SZ3 oo
Cwly oo
ST >
Qx X a
S 6 E
= z

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.

R01DS0131EJ0330 Rev.3.30 .zENESAS Page 24 of 196
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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

1.3.12 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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Ao RNo0o=0? ELOEESQOO<S S
PRIIC-C S s D R
poanana poafoanaaaaa
60 59 58 57 56 55 54 515049 48 47 46 45 44 43 42 41
O=~—61 40
O=—62 39
O= *163 38
O=~—64 37
O= =165 36
O=~—~166 35
O=~—67 34
O= =168 33
O=—169 32
O=~—70 RL78/G13 31
O—71 (Top View) 30
O=—72 29
O 73 28
O 74 27
O 75 26
O 76 25
O 77 24
O 78 23
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

OOOOLLL
- < N Ol 0~
o o o dlw ~
20080n X
QEEOQ|LDH
QyRElD XA
===} w =T
xEEF o
Q9T X
1] X
aﬂ.ﬂ. <
2 N
a a

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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EOSEaESQS
308 xoX
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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
OOOOOOOOCLCLLlili@@@@iiiiiiiiLLLLLLLLLLL
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

1.5.10 52-pin products

TIMER ARRAY
UNIT (8ch)
TI00/P00 — 1~
TO00/PO1 ~— cho
TIO1/TO01/P16 <= ch
TI02/TO02/P17 o
(TI02/TO02/P15)
TI03/TO03/P31 "
(TI03/TO03/P14)
(TI04/TO04/P13) ~— chd
(TI05/TO05/P12) =—}=! chs
(TI06/TO06/P11) ~—}=! ché
TI07/TO07/P41
(TI07/TO07/P10) =~ o
RxD2/P14 — =
(RxD2/P76)
WINDOW
WATCHDOG
TIMER
Lo SPEED 12-BIT INTERVAL
OSCILLATOR TIMER
REAL-TIME
RTC1HZ/P30 CLOCK
SERIAL ARRAY
UNITO (4ch)
RxDO/P11(RxDO/P16) — _
TXDO/P12(TXDO/P17) ~—] UARTO
RxD1/P03 —{~]
TXD1/P02 ~—]| UART
SCKOO0/P10
SI100/P11 Csl00
S000/P12
SCKO1/P75
SI01/P74 cslot
S001/P73
SCK11/P30
SI111/P50 Csli1
SO11/P51 ~—

SCLO0/P10 ~—
SDA0O/P11 ~—
SCLO1/P75 -—
SDA01/P74 -
SCL11/P30 =—
SDA11/P50 «—

1IC00

1ico1

lic11

SERIAL ARRAY
UNIT1 (2ch)
RxD2/P14(RxD2/P76)
UART2
TxD2/P13(TxD2/P77)
SCK20/P15
SI20/P14 Csi20
S020/P13
SCK21/P70
SI21/P71 C8si21
S021/P72
SCL20/P15 ~—— 1020
SDA20/P14 ~—

SCL21/P70 =—
SDA21/P71 «—]

lic21

— CODE FLASH MEMORY
RL78 | —
CPU
CorRe [K—]
DATA FLASH MEMORY
—

<:> P00 to P03
<:> P10 to P17
<:> P20 to P27
<:> P30, P31
<:> P40, P41
<:> P50, P51
<:> P60 to P63
<:> P70 to P77

o o]

=

~—P120

K21 P121to P124

P130
P137

P140,
()| PoRT14 (= P146, P147

=)

A/D CONVERTER

“ ANIO/P20 to

ANI7/P27
ANI16/P03, ANI17/P02,
ANI18/P147, ANI19/P120

AVrerp/P20
AVrern/P21

Voo

I

TOOLRxD/P11,
TOOLTxD/P12

Vss

SERIAL
INTERFACE IICAO

[~— SDAA0/P61(SDAA0/P13)

[*— SCLAO0/P60(SCLA0/P14)

BUZZER OUTPUT

CLOCK OUTPUT

PCLBUZ0/P140
(PCLBUZ0/P31),
PCLBUZ1/P15

CONTROL

MULTIPLIER&
DIVIDER,
MULITIPLY-
ACCUMULATOR

DIRECT MEMORY
ACCESS CONTROL

-

BCD
ADJUSTMENT

(Z>| KEYRETURN isgjg;gto

POWER ON RESET/
VOLTAGE
DETECTOR

POR/LVD
CONTROL

RESET CONTROL

I“

{_>| ON-CHIP DEBUG |-~——=TOOLO/P40

SYSTEM
CONTROL

HIGH-SPEED
ON-CHIP
OSCILLATOR

RESET

X1/P121
X2/EXCLK/P122
XT1/P123
[~—=XT2/EXCLKS/P124

VOLTAGE
REGULATOR

REGC

<=

INTERRUPT
CONTROL

RxD2/P14 (RxD2/P76)
INTPO/P137

INTP1/P50,
INTP2/P51

INTP3/P30,
INTP4/P31

~—— INTP5/P16

INTP6/P140

INTP8/P74 to
INTP11/P77

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 I/O Redirection Register
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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
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RL78/G13

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

CSI mode connection diagram (during communication at different potential)

<Slave>

Vb

RL78

microcontroller Slp

T

SCKp

SOp

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

SCK

SO

Sl

User device

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

12, 13), g: PIM and POM number (g=0, 1, 4, 5, 8, 14)
3. fmck: Serial array unit operation clock frequency
(Operation clock to be set by the CKSmn bit of serial mode register mn (SMRmn).

m: Unit number, n: Channel number (mn = 00, 01, 02, 10, 12, 13))
4. CSI01 of 48-, 52-, 64-pin products, and CSI11 and CSI21 cannot communicate at different potential.

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

(2) When reference voltage (+) = AVrerr/ANIO (ADREFP1 = 0, ADREFPO = 1), reference voltage (-) =
AVrerw/ANI1 (ADREFM = 1), target pin : ANI16 to ANI26

(Ta =-40 to +85°C, 1.6 V < EVbbo = EVop1 < Voo < 5.5V, 1.6 V< AVRerp < VDD < 5.5 V, Vss = EVsso = EVss1 =0 V,
Reference voltage (+) = AVrerp, Reference voltage (-) = AVrerm = 0 V)

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 5.0 LSB

Notes 3, 4
EVDDO = AVrere = Voo 1.6 V < AVRerp < 5.5 V™° 12 | 85 | LSB
5
Conversion time tconv 10-bit resolution 3.6V<VbDb<55V 2.125 39 y7:]
Target ANIpin : ANIT6to |5 7y <ypp<55V 3.1875 39 us
ANI26
1.8V<VbD<55V 17 39 y7:]
1.6V<VDD<55V 57 95 us
Zero-scale error*™*"* | Ezs 10-bit resolution 1.8V <AVrerr < 5.5V +0.35 | %FSR
_ _ Notes 3,4
EVDD0 = AVRere = Voo 1.6 V < AVrerp < 5.5 V™ £0.60 | %FSR
5
Full-scale error***"? Ers 10-bit resolution 1.8V <AVrerr < 5.5V +0.35 | %FSR
EV — AV — V Notes 3, 4
bpo = AVRerp = Voo 1.6 V < AVrerp < 5.5 V™ +0.60 | %FSR
5
Integral linearity error™* | ILE 10-bit resolution 1.8V <AVrerr <55V +3.5 LSB
1 Notes 3, 4
EVDDO = AVrere = Voo 1.6 V < AVRerp < 5.5 V™° 6.0 | LSB
5
Differential linearity DLE 10-bit resolution 1.8V <AVrerpr <55V +2.0 LSB
error™®™" EVDDO = AVaere = Voo ™" | 4 5/ < AVrerp < 5.5 V" 25 | LSB
5
Analog input voltage Vain ANI16 to ANI26 0 AVrerp \
and EVooo

Notes 1. Excludes quantization error (£1/2 LSB).
2. This value is indicated as a ratio (%FSR) to the full-scale value.
3. When AVrerr < Vop, the MAX. values are as follows.
Overall error: Add +1.0 LSB to the MAX. value when AVgere = Voo.
Zero-scale error/Full-scale error: Add +0.05%FSR to the MAX. value when AVgerr = Voo.
Integral linearity error/ Differential linearity error: Add +0.5 LSB to the MAX. value when AVrere = Voo.
4. When AVrerr < EVono < Vb, the MAX. values are as follows.
Overall error: Add +4.0 LSB to the MAX. value when AVgere = Voo.
Zero-scale error/Full-scale error: Add £0.20%FSR to the MAX. value when AVrerer = Voo.
Integral linearity error/ Differential linearity error: Add 2.0 LSB to the MAX. value when AVrerr = Vob.
5. When the conversion time is set to 57 us (min.) and 95 us (max.).
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RL78/G13

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

2.6.5 Power supply voltage rising slope characteristics

(Ta = -40 to +85°C, Vss = 0 V)

Parameter

Symbol

Conditions

MIN.

TYP.

MAX.

Unit

Power supply voltage rising slope

Svop

54

V/ms

Caution

reaches the operating voltage range shown in 2.4 AC Characteristics.

2.7 RAM Data Retention Characteristics

(Ta = -40 to +85°C, Vss = 0 V)

Make sure to keep the internal reset state by the LVD circuit or an external reset until Voo

Parameter

Symbol

Conditions

MIN.

TYP.

MAX.

Unit

Data retention supply voltage

Voobr

1.46""

5.5

Note This depends on the POR detection voltage. For a falling voltage, data in RAM are retained until the voltage
reaches the level that triggers a POR reset but not once it reaches the level at which a POR reset is

generated.
0 STOP mode Operation mode
RAM data retention ———
)
1
Veo ? VobpR
STOP instruction execution
/
Standby release signal
(interrupt request) N
0
R01DS0131EJ0330 Rev.3.30 .zENESAS Page 121 of 196

Mar 31, 2016



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

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

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

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

2.4V <EVopo<55V 500 ns

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

i 2.7V <EVoo <55V tkevi/2 — 36 ns

24V <EVbpo<5.5V tkey1/2 — 76 ns

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

2.7V <EVopo<55V 66 ns

24V <EVoo<55V 113 ns

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

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

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

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

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

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

n: Channel number (mn = 00 to 03, 10 to 13))
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RL78/G13 3. ELECTRICAL SPECIFICATIONS (G: INDUSTRIAL APPLICATIONS Ta = -40 to +105°C)

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

1/Transfer rate
Low-bit width

High-bit width

Baud rate error tolerance

e

TxDq /

\ X

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. g: UART number (q = 0 to 3), g: PIM and POM number (g =0, 1, 8, 14)

3. fuck: 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 1/O redirection
register (PIOR) is 1.
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RL78/G13 3. ELECTRICAL SPECIFICATIONS (G: INDUSTRIAL APPLICATIONS Ta = -40 to +105°C)

(6) Communication at different potential (1.8 V, 2.5 V, 3 V) (CSI mode) (master mode, SCKp... internal clock

output) (2/3)

(Ta =-40 to +105°C, 2.4 V < EVbpo = EVbp1 < Vop < 5.5 V, Vss = EVsso = EVss1 = 0 V)

Parameter

Symbol

Conditions

HS (high-speed main) Mode

Unit

MIN.

MAX.

Slp setup time
(to SCKpT) "

tsiki1

40V <EVoo<55V,27V<Ve<4.0V,
Cb = 30 pF, Ro = 1.4 kQ

162

ns

27V <EVopo<4.0V,23V<Vp<27V,
Cb =30 pF, Ro = 2.7 kQ

354

ns

24V <EVop0<33V,16V<Vp<20V,
Cb =30 pF, Ro = 5.5 kQ

958

ns

Slp hold time
(from SCKpT) "

tksi1

40V <EVooo<55V,27V<Vpb<4.0V,
Cb =30 pF, Ro = 1.4 kQ

38

ns

27V<EVooo<4.0V,23V<Vb<27V,
Cb = 30 pF, Ro = 2.7 kQ

38

ns

24V <EVooo<33V,1.6V<Vb<20V,
Cb = 30 pF, Ro = 2.7 kQ

38

ns

Delay time from SCKp{ to
SOp output "*

tkso1

40V<EVoro<55V,27V<Vo<40V,
Co = 30 pF, Ro = 1.4 kQ

200

ns

27V<EVoro<4.0V,23V<Vo<27V,
Cb = 30 pF, Ro = 2.7 kQ

390

ns

2.4V <EVoro<3.3V,1.6V<Vs<20V,
Cb = 30 pF, Ro = 5.5 kQ

966

ns

Note When DAPmMn =0 and CKPmn = 0, or DAPmn =1 and CKPmn = 1.

Caution Select the TTL input buffer for the Slp pin 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 SOp pin and
SCKp 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 are listed on the page after the next page.)
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RL78/G13 3. ELECTRICAL SPECIFICATIONS (G: INDUSTRIAL APPLICATIONS Ta = -40 to +105°C)

(8) Communication at different potential (1.8 V, 2.5 V, 3 V) (simplified I°C mode) (2/2)
(Ta =—-40 to +105°C, 2.4 V < EVppo = EVpp1 < Vbp < 5.5 V, Vss = EVsso = EVss1 = 0 V)

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

Data setup time (reception) tsu:pAT 40V <EVbo<5.5V, 1/fmck + 340 ns
27V<Vb<4.0V, Note2
Cb =50 pF, Ro = 2.7 kQ
2.7V <EVbopo<4.0V, 1/fmck + 340 ns
23V<Vb<27V, Note2
Cb =50 pF, Ro = 2.7 kQ
40V <EVopo<55V, 1/fmek + 760 ns
27V<Vb<4.0V, Note2
Cb =100 pF, Ro = 2.8 kQ
2.7V <EVbopo<4.0V, 1/fmek + 760 ns
23V<Vb<27V, Note2
Cb =100 pF, Ro = 2.7 kQ
24V <EVooo<3.3V, 1/fmck + 570 ns
16V<Ve<20V, Note2
Cb =100 pF, Ro = 5.5 kQ

Data hold time (transmission) tHD:DAT 40V <EVopo<5.5V, 0 770 ns

27V<Vb<40V,
Cb = 50 pF, Ro = 2.7 kQ

27V <EVooo<4.0V, 0 770 ns
23V<Ve<27V,
Cb =50 pF, Ro = 2.7 kQ

4.0V <EVoo<5.5YV, 0 1420 ns
27V<Vb<4.0V,
Cb =100 pF, Ro = 2.8 kQ

27V <EVooo<4.0V, 0 1420 ns
23V<Vb<27V,
Cb =100 pF, Ro = 2.7 kQ

2.4V <EVooo < 3.3V, 0 1215 ns
16V<Vo<20V,
Cb = 100 pF, Ro = 5.5 kQ

Notes 1. The value must also be equal to or less than fuck/4.
2. Set the fmck value to keep the hold time of SCLr = "L" and SCLr = "H".

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 (Vop tolerance (for the 20- to 52-pin products)/EVop 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 ViL, see the DC characteristics with TTL input buffer selected.

(Remarks are listed on the next page.)
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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
©2013 Renesas Electronics Corporation. All rights reserved.
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RL78/G13

4. PACKAGE DRAWINGS

R5F100LCABG, R5F100LDABG, R5F100LEABG, R5F100LFABG, R5F100LGABG, R5F100LHABG,

R5F100LJABG
R5F101LCABG, R5F101LDABG, R5F101LEABG, R5F101LFABG, R5F101LGABG, R5F101LHABG,
R5F101LJABG
R5F100LCGBG, R5F100LDGBG, R5F100LEGBG, R5F100LFGBG, R5F100LGGBG, R5F100LHGBG,
R5F100LJGBG
JEITA Package Code RENESAS Code Previous Code MASS (TYP) [g]
P-VFBGAG64-4x4-0.40 PVBGO064LA-A P64F1-40-AA2-2 0.03
D Dl w [s[a] ze- zD
D OO0000000 8
D O0000000 7
D g O000000O0 6
4 e | IP , OOOO+OOOO 5
D O000000O0 4
D O000000O0 3
D O000000O0 2
® D O000000O0 )/ 1
r \
HGFEDT CDBA
INDEX MARK Dl w[s|B] INDEX MARK
A — (UNIT:mm)
ITEM DIMENSIONS
D 4.00£0.10
A2~ E 4.00+0.10
| w 0.15
‘ A 0.89+0.10
; — Al 0.20+0.05
I — L U}U (OLOAW) A2 0.69
(e] 0.40
y S = A1 b 0.25+0.05
=l v [s] % b o2
ob[D| ox w[s|A B y 008
yi 0.20
ZD 0.60
ZE 0.60
©2012 Renesas Electronics Corporation. All rights reserved.
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4. PACKA

GE DRAWINGS

4.14 128-pin Products

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

JEITA Package Code

RENESAS Code

Previous Code

MASS (TYP) [g]

P-LFQFP128-14x20-0.50

PLQP0128KD-A

P128GF-50-GBP-1

0.92

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

detail of lead end

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