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RL78/G13 1. OUTLINE

Table 1-1. List of Ordering Part Numbers

(1/12)

Pin Package Data Fields of Ordering Part Number
count flash Application "*®
20 pins | 20-pin plastic LSSOP | Mounted | A R5F1006AASP#V0, R5F1006CASP#V0, R5F 1006 DASP#V0,
(7.62 mm (300), 0.65 R5F1006EASP#V0
mm pitch) R5F1006AASP#X0, R5F 1006 CASP#X0, R5F 1006 DASP#X0,
R5F1006EASP#X0
D R5F1006ADSP#V0, R5F1006CDSP#V0, R5F1006DDSP#V0,
R5F1006EDSP#V0
R5F1006ADSP#X0, R5F 1006 CDSP#X0, R5F 1006 DDSP#X0,
R5F1006EDSP#X0
G R5F1006AGSP#V0, R5F 1006 CGSP#V0, R5F1006DGSP#V0,
R5F1006EGSP#V0
R5F1006AGSP#X0, R5F 1006 CGSP#X0, R5F1006DGSP#XO0,
R5F1006EGSP#X0
Not A R5F1016AASP#V0, R5F1016CASP#V0, R5F1016DASP#V0,
mounted R5F1016EASP#V0
R5F1016AASP#X0, R5F1016CASP#X0, R5F1016DASP#X0,
R5F1016EASP#X0
D R5F1016ADSP#V0, R5F1016CDSP#V0, R5F1016DDSP#V0,
R5F1016EDSP#V0
R5F1016ADSP#X0, R5F1016CDSP#X0, R5F1016DDSP#X0,
R5F1016EDSP#X0
24 pins | 24-pin plastic Mounted | A R5F1007AANA#UO, R5F1007CANA#UO, R5F1007DANA#UO,
HWQFN (4 x 4mm, R5F1007EANA#UO
0.5 mm pitch) R5F1007AANA#WO0, R5F 1007 CANA#WO, R5F1007DANA#WO,
R5F1007EANA#WO
D R5F1007ADNA#UO, R5F1007CDNA#UO, R5F1007DDNA#UO,
R5F1007EDNA#UO
R5F 1007 ADNA#WO0, R5F 1007 CDNA#WO0, R5F1007DDNA#WO,
R5F1007EDNA#W0
G R5F1007AGNA#UO, R5F1007CGNA#UO, R5F1007DGNA#UO,
R5F1007EGNA#UO
R5F1007AGNA#WO0, R5F1007CGNA#WO0, R5F1007DGNA#WO,
R5F1007EGNA#W0
Not A R5F1017AANA#UO, R5F1017CANA#UO, R5F1017DANA#UO,
mounted R5F1017EANA#UO
R5F1017AANA#WO0, R5F1017CANA#WO, R5F1017DANA#WO,
R5F1017EANA#WO0
D R5F1017ADNA#UO, R5F1017CDNA#UO, R5F1017DDNA#UO,
R5F1017EDNA#UO
R5F1017ADNA#WO0, R5F1017CDNA#WO0, R5F1017DDNA#WO,
R5F1017EDNA#W0

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

Caution The ordering part numbers represent the numbers at the time of publication. For the latest ordering

part numbers, refer to the target product page of the Renesas Electronics website.
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RL78/G13 1. OUTLINE

Table 1-1. List of Ordering Part Numbers

(3/12)
Pin Package Data flash Fields of Ordering Part Number
count Application
Note
36 pins | 36-pin plastic WFLGA | Mounted A R5F100CAALA#UO, R5F100CCALA#UO, R5F100CDALA#UO,
(4 x4 mm, 0.5 mm R5F100CEALA#UO, R5F100CFALA#UO, R5F100CGALA#UO
pitch) R5F100CAALA#WO0, R5F100CCALA#WO0, R5F100CDALA#WO,
R5F100CEALA#WO0, R5F100CFALA#WO, R5F100CGALA#WO0
G R5F100CAGLA#UO, R5F100CCGLA#UO, R5F100CDGLA#UO,

R5F100CEGLA#UO, R5F100CFGLA#UO, R5F100CGGLA#UO
R5F100CAGLA#WO0, R5F100CCGLA#WO0, R5F100CDGLA#WO,
R5F100CEGLA#WO0, R5F100CFGLA#WO0, R5SF100CGGLA#WO0
Not A R5F101CAALA#UO, R5F101CCALA#UO, R5F101CDALA#UO,
mounted R5F101CEALA#UO, RSF101CFALA#UO, R5F101CGALA#UO
R5F101CAALA#WO0, R5F101CCALA#WO, R5F101CDALA#WO,
R5F101CEALA#WO0, R5F101CFALA#WO0, R5F101CGALA#WO

40 pins | 40-pin plastic HWQFN | Mounted A R5F100EAANA#UO, R5F100ECANA#UO, R5F100EDANA#UO,
(6 x 6 mm, 0.5 mm R5F100EEANA#UO, R5F100EFANA#UO, R5F100EGANA#UO,
pitch) R5F100EHANA#UO

R5F100EAANA#WO, R5F100ECANA#WO0, RSF100EDANA#WO,
R5F100EEANA#WO0, R5F100EFANA#WO0, RSF100EGANA#WO,
R5F100EHANA#WO

D R5F100EADNA#UO, R5F100ECDNA#UO, R5F100EDDNA#UO,
R5F100EEDNA#UO, R5F100EFDNA#UO, R5F100EGDNA#UO,
R5F100EHDNA#UO

R5F100EADNA#WO0, R5F100ECDNA#WO,
R5F100EDDNA#WO0, R5F 100EEDNA#WO0, R5F100EFDNA#WO,
R5F100EGDNA#WO0, R5F100EHDNA#WO0

G R5F100EAGNA#UO, R5F100ECGNA#UO, R5F100EDGNA#UO,
R5F100EEGNA#UO, R5F 100EFGNA#UO, R5F100EGGNA#UO,
R5F100EHGNA#UO

R5F100EAGNA#WO0, R5F100ECGNA#WO,
R5F100EDGNA#WO0, RSF100EEGNA#WO,
R5F100EFGNA#WO0, R5F100EGGNA#WO0, R5F100EHGNA#W0

Not A R5F101EAANA#UO, R5F101ECANA#UO, RSF101EDANA#UO,
mounted R5F101EEANA#UO, R5F101EFANA#UO, R5F101EGANA#UO,
R5F101EHANA#UO

R5F101EAANA#WO, R5F101ECANA#WO0, RSF101EDANA#WO,
R5F101EEANA#WO0, R5F101EFANA#WO0, RSF101EGANA#WO,
R5F101EHANA#WO

D R5F101EADNA#UO, R5F101ECDNA#UO, RSF101EDDNA#UO,
R5F101EEDNA#UO, R5F101EFDNA#UO, R5F101EGDNA#UO,
R5F101EHDNA#UO

R5F101EADNA#WO0, R5F101ECDNA#WO,
R5F101EDDNA#WO0, R5F101EEDNA#WO0, R5F101EFDNA#WO,
R5F101EGDNA#WO0, R5F101EHDNA#WO0

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

Caution The ordering part numbers represent the numbers at the time of publication. For the latest ordering

part numbers, refer to the target product page of the Renesas Electronics website.
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RL78/G13 1. OUTLINE

Table 1-1. List of Ordering Part Numbers

(9/12)

Pin count Package Data flash Fields of Ordering Part Number
Application

Note

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

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

R5F100LJABG#UO

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

mounted

mounted

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

Caution The ordering part numbers represent the numbers at the time of publication. For the latest ordering

part numbers, refer to the target product page of the Renesas Electronics website.
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RL78/G13 1. OUTLINE
1.3.3 25-pin products
e 25-pin plastic WFLGA (3 x 3 mm, 0.50 mm pitch)
Top View Bottom View
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INDEX MARK INDEX MARK
A B C D E
P40/TOOLO RESET PO1/ANI16/ P22/ANI2 P147/ANI18
TO00/RxD1 5
P122/X2/ P137/INTPO POO/ANI17/ P21/ANI1/ P10/SCKO00/
EXCLK TI00/TxD1 AVRrerm SCLO00 4
P121/X1 Vob P20/ANIO/ P12/S000/ P11/S100/
AVRerp TxDO/ RxDO0/ 3
TOOLTxD TOOLRXD/
SDAO0O
REGC Vss P30/INTP3/ P17/T102/ P50/INTP1/
SCK11/SCL11 TO02/SO11 SI111/SDA11 2
P60/SCLAO P61/SDAAO P31/TI03/ P16/TI01/ P130
TOO03/INTP4/ TOO01/INTP5 1
PCLBUZO
A B C D E

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

Remark For pin identification, see 1.4 Pin Identification.

R01DS0131EJ0330 Rev.3.30
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RL78/G13

1. OUTLINE

1.3.5 32-pin products

e 32-pin plastic HWQFN (5 x 5 mm, 0.5 mm pitch)

P10/SCK00/SCLO0/(TI07)/(TO07)

P11/S100/RxD0/TOOLRxD/SDA00/(TI06)/(TO06)

~——~0O P15/PCLBUZ1/SCK20/SCL20/(TI02)/(TO02)

~——=O P16/TI01/TO01/INTP5/(RXDO0)
~—=O P17/T102/TO02/(TXDO0)

exposed die pad

P147/ANI18 O=—»

P23/ANI3 O=—=

P22/ANI2 O=—=
P21/ANI1/AVREFM O-=—»]
P20/ANIO/AVRerp O=—»]
P01/ANI16/TO00/RXD1 O=—»
POO/ANI17/TI00/TXD1 O=—»
P120/ANI19 O=—-»]

N
~
n
w

25

Rl~——=0O P12/S000/TxDO/TOOLTXD/(TIO5)/(TO05)
N|~——0O P13/TxD2/SO20/(SDAAO)/(TI04)/(TO04)

Bl«——+0 P14/RxD2/SI120/SDA20/(SCLAO)/(TI03)/(TO03)

-
©
—_
[ee]

RL78/G13
(Top View)

.
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-
w

12

—_
—_

10

O

<-—0O P51/INTP2/SO11

«—=O P50/INTP1/SI11/SDA11
«—O P30/INTP3/SCK11/SCL11
~—O P70

~—=O P31/TI103/TO03/INTP4/PCLBUZ0
~—0 P62

~—=0O P61/SDAAQ

~—(0O P60/SCLAO

INDEX MARK——/

P40/TOOLO O=—~

P137/INTP0 O——{w

P122/X2/EXCLK O———={ &

P121/X1 O—— o
REGC O———(o
Vss O———~

Voo O——{®

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

Remarks 1. For pin identification, see 1.4 Pin Identification.

2. Functions in parentheses in the above figure can be assigned via settings in the peripheral 1/0

redirection register (PIOR). Refer to Figure 4-8 Format of Peripheral I/O Redirection Register
(PIOR) in the RL78/G13 User’'s Manual.
3. Itis recommended to connect an exposed die pad to Vss.
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RL78/G13

1. OUTLINE

1.5.5 32-pin products
TIMER ARRAY
UNIT (8ch)
TIOO/POO —— =
TO00/POT =~ cno
TI01/TO01/P16 ~—= cht
TI02/TO02/P17 o
(TI02/TO02/P15)
TI03/TO03/P31 s
(TI03/TO03/P14)
(TI04/TO04/P13) ~— chd -
(TI05/TO05/P12) ~— ch5
(TIOB/TO06/P11) ~— ch6
(TIO7/TO07/P10) =— s
RxD2/P14 —|
WINDOW
watcHDOG K>
TIMER
LOW-SPEED
SPEE 12-BI'!I'_I|’\I>|IEER\/AL -
OSCILLATOR
REAL-TIME
CLOCK K~
SERIAL ARRAY
UNITO (4ch)

RxDO/P11(RxDO/P16) ——
TXDO/P12(TXDO/P17) ~—|

RxD1/P01 —
TxD1/P00 ~—

UARTO

UART1

SCKO00/P10
Sl00/P11

CSI00

S0O00/P12

SCK11/P30
SI11/P50

Csi

SO11/P51

SCLO0/P10 =—
SDAO0O/P11 ~—

SCL11/P30 ~—
SDA11/P50 ~=—

11C00

lIc11

SERIAL ARRAY
UNITT (26h)
RxD2/P14
TXD2/P13 UART2
LINSEL
SCK20/P15 =1 K
SI20/P14 CSI20
SO20/P13
SCL20/P15+—] o2
SDA20/P14 ~—|

RL78 CODE FLASH MEMORY
—>
CPU
CORE [K—]
» DATA FLASH MEMORY
g
RAM
Voo Vss TOOLRxD/P11,
TOOLTxD/P12

SERIAL
INTERFACE IICAO

[+«—= SDAAQ/P61(SDAA0/P13)

[~— SCLA0/P60(SCLA0/P14)

BUZZER OUTPUT

CLOCK OUTPUT
CONTROL

PCLBUZ0/P31,
PCLBUZ1/P15

K=

MULTIPLIER&
DIVIDER,
MULITIPLY-
ACCUMULATOR

K=

DIRECT MEMORY
ACCESS CONTROL

-

BCD
ADJUSTMENT

<:> P00, PO1
<:> P10 to P17
<:> P20 to P23
<:> P30, P31
e o
<:> P50, P51
<:> P60 to P62

o]

o
o
o]

[~— P70

~—P120

C21P121, P122

~—— P137

-~ P147

A/D CONVERTER

-

ANIO/P20 to

ANI3/P23

ANI16/P01, ANI17/P00,
ANI18/P147, ANI19/P120

AVrere/P20
AVrern/P21
POWER ON RESET/ PORILVD
VOLTAGE CONTROL
DETECTOR
RESET CONTROL
{ ] ON-CHIP DEBUG TOOLO/P40
SYSTEM
CONTROL RESET
HIGH-SPEED X1/P121
ON-CHIP
OSCILLATOR 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).

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

Refer to Figure 4-8 Format of Peripheral 1/0 Redirection Register
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RL78/G13 2. ELECTRICAL SPECIFICATIONS (Ta = -40 to +85°C)

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

This chapter describes the following electrical specifications.
Target products A:  Consumer applications Ta = =40 to +85°C
R5F100xxAxx, R5F101xxAXxx
D: Industrial applications Ta = —40 to +85°C
R5F100xxDxx, R5F101xxDxx
G: Industrial applications when Ta = —40 to +105°C products is used in the range of Ta = —40 to
+85°C
R5F100xxGxx

Cautions 1. The RL78 microcontrollers have an on-chip debug function, which is provided for
development and evaluation. Do not use the on-chip debug function in products
designated for mass production, because the guaranteed number of rewritable times of the
flash memory may be exceeded when this function is used, and product reliability therefore
cannot be guaranteed. Renesas Electronics is not liable for problems occurring when the
on-chip debug function is used.

2. With products not provided with an EVooo, EVoo1, EVsso, or EVss1 pin, replace EVooo and EVooi
with Vob, or replace EVsso and EVss1 with Vss.

3. The pins mounted depend on the product. Refer to 2.1 Port Function to 2.2.1 Functions for
each product.
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RL78/G13 2. ELECTRICAL SPECIFICATIONS (Ta = -40 to +85°C)

2.2 Oscillator Characteristics

2.2.1 X1, XT1 oscillator characteristics

(Ta=-40to +85°C, 1.6 V< Vbp < 5.5V, Vss = 0 V)

Parameter Resonator Conditions MIN. TYP. MAX. Unit

X1 clock oscillation Ceramic resonator/ 27V<Vopb<55V 1.0 20.0 MHz

frequency (fx)" crystal resonator 24V <Vop <27V 10 16.0 MHz

1.8V<Vop<24V 1.0 8.0 MHz

1.6V<Vop<1.8V 1.0 4.0 MHz

XT1 clock oscillation | Crystal resonator 32 32.768 35 kHz
frequency (fx)"™

Note Indicates only permissible oscillator frequency ranges. Refer to AC Characteristics for instruction execution
time. Request evaluation by the manufacturer of the oscillator circuit mounted on a board to check the
oscillator characteristics.

Caution Since the CPU is started by the high-speed on-chip oscillator clock after a reset release, check
the X1 clock oscillation stabilization time using the oscillation stabilization time counter status
register (OSTC) by the user. Determine the oscillation stabilization time of the OSTC register and
the oscillation stabilization time select register (OSTS) after sufficiently evaluating the oscillation
stabilization time with the resonator to be used.

Remark When using the X1 oscillator and XT1 oscillator, refer to 5.4 System Clock Oscillator.

2.2.2 On-chip oscillator characteristics

(Ta =-40 to +85°C, 1.6 V< Vbp < 5.5 V, Vss = 0 V)

Oscillators Parameters Conditions MIN. | TYP. | MAX. | Unit
High-speed on-chip oscillator | f 1 32 MHz
clock frequency "™ "?

High-speed on-chip oscillator -20to +85 °C 1.8V <Vop<55V -1.0 +1.0 %
clock frequency accuracy 1.6 V<Vop<18V -5.0 +5.0 %
-40to -20 °C 1.8V <Vop<55V -1.5 +1.5 %
1.6 V<Vopb<18V -5.5 +5.5 %
Low-speed on-chip oscillator | fi 15 kHz
clock frequency
Low-speed on-chip oscillator -15 +15 %

clock frequency accuracy

Notes 1. High-speed on-chip oscillator frequency is selected by bits 0 to 3 of option byte (000C2H/010C2H) and
bits 0 to 2 of HOCODIV register.
2. This indicates the oscillator characteristics only. Refer to AC Characteristics for instruction execution
time.
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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) (3/5)

ltems Symbol Conditions MIN. TYP. MAX. Unit
Input voltage, ViH1 P00 to P07, P10 to P17, P30 to P37,| Normal input buffer |0.8EVbpo EVooo \%
high P40 to P47, P50 to P57, P64 to P67,
P70 to P77, P80 to P87, P90 to P97,
P100 to P106, P110 to P117, P120,
P125 to P127, P140 to P147
Vinz P01, P03, P04, P10, P11, TTL input buffer 2.2 EVopo \
P13 to P17, P43, P44, P53 to P55, |4.0V <EVbpo<5.5V
P80, P81, P142, P143 TTL input buffer 2.0 EVboo v
3.3V <EVooo<4.0V
TTL input buffer 1.5 EVopo \
1.6 V<EVbpo<3.3V
Vi3 P20 to P27, P150 to P156 0.7Vop Vop \
ViH4 P60 to P63 0.7EVbDpo 6.0 \
ViHs P121 to P124, P137, EXCLK, EXCLKS, RESET 0.8Vop Vop \Y
Input voltage, Vit P00 to P07, P10 to P17, P30 to P37,| Normal input buffer 0 0.2EVboo \
low P40 to P47, P50 to P57, P64 to P67,
P70 to P77, P80 to P87, P90 to P97,
P100 to P106, P110 to P117, P120,
P125 to P127, P140 to P147
Vi P01, P03, P04, P10, P11, TTL input buffer 0 0.8 \
P13 to P17, P43, P44, P53to P55, |4.0V <EVbpo<5.5V
P80, P81, P142, P143 TTL input buffer 0 0.5 \%
3.3V <EVooo<4.0V
TTL input buffer 0 0.32 \
1.6 V<EVbpo<3.3V
Vs P20 to P27, P150 to P156 0 0.3Vop
ViLa P60 to P63 0 0.3EVbDo
Vis P121 to P124, P137, EXCLK, EXCLKS, RESET 0 0.2Voo \

Caution The maximum value of Vix of pins P00, P02 to P04, P10 to P15, P17, P43 to P45, P50, P52 to P55,
P71, P74, P80 to P82, P96, and P142 to P144 is EVopo, even in the N-ch open-drain mode.

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

port pins.
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RL78/G13

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

(4) Peripheral Functions (Common to all products)

(TA=-40 to +85°C, 1.6 V < EVbpo = EVbb1 < VbD < 5.5 V, Vss = EVsso = EVss1 =0 V)

Parameter Symbol Conditions MIN. TYP. | MAX. Unit
Low-speed on- | Ir*’ 0.20 LA
chip oscillator
operating
current
RTC operating | lrtc 0.02 LA
current Notes 12,3
12-bit interval st ad 0.02 A
timer operating
current
Watchdog timer | lwor fi =15 kHz 0.22 LA
operating Notes 1.2,
current
A/D converter | laoc™*"® | When Normal mode, AVrere = Voo = 5.0 V 1.3 1.7 mA
operating conversion at Low voltage mode, AVrere = Voo = 3.0 V 0.5 0.7 mA
current maximum

speed

A/D converter | laorer"’ 75.0 LA
reference

voltage current

Temperature Irmps e’ 75.0 LA
sensor

operating

current

LVD operating | lv™*"7 0.08 HA
current

Self- Irsp Notes " 250 | 1220 | mA
programming

operating

current

BGO operating | lsgo"**"® 250 | 1220 | mMA
current

SNOOZE Isnoz " ADC operation The mode is performed " 0.50 | 0.60 mA
operating The A/D conversion operations are 120 | 1.44 | mA
current performed, Low voltage mode, AVrere =

Voo =3.0V
CSI/UART operation 0.70 0.84 mA

Notes 1. Current flowing to Voo.

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 Ipp1 or Ibp2, 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. Ipbp2 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 Iop2, and Iit, 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 microcontrollers is the sum of Iop1, Ibpb2 or Ipps and lwpt when
the watchdog timer is in operation.

R01DS0131EJ0330 Rev.3.30

Mar 31, 2016

RRENESAS

Page 75 of 196



RL78/G13 2. ELECTRICAL SPECIFICATIONS (Ta = -40 to +85°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 +85°C, 1.6 V < EVbpo = EVbp1 < Vob < 5.5 V, Vss = EVsso = EVss1 = 0 V, Reference voltage (+) = Vob,

Reference voltage (-) = Vss)

temperature sensor output
voltage (HS (high-speed

Parameter Symbol Conditions MIN. TYP. MAX. Unit
Resolution RES 8 10 bit
Overall error*™®’ AINL 10-bit resolution 1.8V<VbD<55V 1.2 +7.0 LSB

16V<Vbp<55V 1.2 +10.5 LSB
Note 3
Conversion time tcony 10-bit resolution 3.6V<Vbb<55V | 2125 39 s
Target pin: ANIO to ANI14, | 5 7 v/ < vpp < 55V | 3.1875 39 s
ANI16 to ANI26
1.8V<Vbp<55V 17 39 s
16V<Vbp<55V 57 95 s
Conversion time tconv 10-bit resolution 36V<VDbD<L55V | 2.375 39 us
Target pin: Internal 27V <Vop<55V | 3.5625 39 s
reference voltage, and
24V<Vob<55V 17 39 s

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

main) mode)
Zero-scale error™="? Ezs 10-bit resolution 1.8V<VbD<55V +0.60 | %FSR
1.6V<VboD<55V +0.85 %FSR
Note 3
Full-scale error*>*"? Ers 10-bit resolution 1.8V<VbD<55V +0.60 | %FSR
1.6V<VbpD<55V +0.85 %FSR
Note 3
Integral linearity error*>*®’ ILE 10-bit resolution 1.8V<VbD<55V +4.0 LSB
1.6V<VbD<55V +6.5 LSB
Note 3
Differential linearity error™*"| DLE 10-bit resolution 1.8V<VoD<55V +2.0 LSB
1.6V<VbD<55V +2.5 LSB
Note 3
Analog input voltage Vain ANIO to ANI14 0 Voo \
ANI16 to ANI26 0 EVooo
Internal reference voltage Vaer !
(2.4 V<VbD £5.5V, HS (high-speed main) mode)
Temperature sensor output voltage Vmpszs"* \%

Notes 1. Excludes quantization error (£1/2 LSB).
2. This value is indicated as a ratio (%FSR) to the full-scale value.
3. When the conversion time is set to 57 us (min.) and 95 us (max.).
4. Referto 2.6.2 Temperature sensor/internal reference voltage characteristics.
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RL78/G13

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

2.6.5 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.
I STOP mode Operation mode
RAM data retention ———
))
1
Veo ? VobpR
STOP instruction execution
/
Standby release signal
(interrupt request) N
0
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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)
(TA =-40 to +105°C, 2.4 V < EVbbo = EVpbp1 < Vbb < 5.5 V, Vss = EVsso = EVss1 = 0 V) (3/5)
ltems Symbol Conditions MIN. TYP. MAX. Unit
Input voltage, ViH1 P00 to P07, P10 to P17, P30 to P37,| Normal input buffer |0.8EVboo EVopo \
high P40 to P47, P50 to P57, P64 to P67,
P70 to P77, P80 to P87, P90 to P97,
P100 to P106, P110 to P117, P120,
P125 to P127, P140 to P147
Virz P01, P03, P04, P10, P11, TTL input buffer 2.2 EVopo Vv
P13 to P17, P43, P44, P53 to P55, | 4.0V <EVboo<5.5V
P80, P81, P142, P143 TTL input buffer 2.0 EVooo v
3.3V <EVbpo<4.0V
TTL input buffer 1.5 EVooo Vv
2.4V <EVooo < 3.3V
ViH3 P20 to P27, P150 to P156 0.7Vop Vob \
ViHa P60 to P63 0.7EVono 6.0 \'%
Vins P121 to P124, P137, EXCLK, EXCLKS, RESET 0.8Vop Vop Vv
Input voltage, Vi1 P00 to P07, P10 to P17, P30 to P37,| Normal input buffer 0 0.2EVobo \
low P40 to P47, P50 to P57, P64 to P67,
P70 to P77, P80 to P87, P90 to P97,
P100 to P106, P110 to P117, P120,
P125 to P127, P140 to P147
Vi P01, P03, P04, P10, P11, TTL input buffer 0 0.8 Vv
P13 to P17, P43, P44, P53 to P55, | 4.0V <EVboo<5.5V
P80, P81, P142, P143 TTL input buffer 0 0.5 v
3.3V <EVbpo<4.0V
TTL input buffer 0 0.32 \
2.4V <EVbpo< 3.3V
Vi P20 to P27, P150 to P156 0 0.3Vop
ViLa P60 to P63 0 0.3EVoDo
Vis P121 to P124, P137, EXCLK, EXCLKS, RESET 0 0.2Vop

Caution The maximum value of Vix of pins P00, P02 to P04, P10 to P15, P17, P43 to P45, P50, P52 to P55,
P71, P74, P80 to P82, P96, and P142 to P144 is EVbbo, even in the N-ch open-drain mode.

Remark Unless specified otherwise, the characteristics of alternate-function pins are the same as those of the
port pins.
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RL78/G13

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

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)

(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)

CSI mode connection diagram (during communication at different potential)

<Master>

RL78

microcontroller

Vb Vb
é Rb % Rb
SCKp * SCK
Slp SO
SOp Sl

User device

Remarks 1. Ro[Q2]:Communication line (SCKp, SOp) pull-up resistance, Co[F]: Communication line (SCKp, SOp)
load capacitance, Vb[V]: Communication line voltage
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))
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 3. ELECTRICAL SPECIFICATIONS (G: INDUSTRIAL APPLICATIONS Ta = -40 to +105°C)

3.6 Analog Characteristics

3.6.1 A/D converter characteristics

Classification of A/D converter characteristics

Reference Voltage

Reference voltage (+) = AVRerP | Reference voltage (+) =Vbp | Reference voltage (+) = VBGR

Input channel Reference voltage (-) = AVREFM | Reference voltage (-) = Vss Reference voltage (=) = AVREFM
ANIO to ANI14 Refer to 3.6.1 (1). Refer to 3.6.1 (3). Refer to 3.6.1 (4).
ANI16 to ANI26 Refer to 3.6.1 (2).

Internal reference voltage Refer to 3.6.1 (1). -
Temperature sensor output

voltage

(1) When reference voltage (+) = AVrerr/ANIO (ADREFP1 = 0, ADREFPO = 1), reference voltage (-) =
AVrerw/ANI1 (ADREFM = 1), target pin : ANI2 to ANI14, internal reference voltage, and temperature
sensor output voltage

(Ta = —40 to +105°C, 2.4 V < AVrerr < Vop < 5.5 V, Vss = 0 V, Reference voltage (+) = AVrerp, Reference
voltage (-) = AVrRerm= 0 V)

Parameter Symbol Conditions MIN. TYP. MAX. Unit
Resolution RES 8 10 bit
Overall error*™’ AINL 10-bit resolution 2.4V <AVrerp <55V 1.2 +3.5 LSB

Note 3
AVRerp = Voo "™®

Conversion time tconv 10-bit resolution 36V<VDD<55V 2.125 39 )7
Target pin: ANI2 to ANI14 27V<Vbb<55V 3.1875 39 s
24V<Vbob<55V 17 39 1S
10-bit resolution 3.6V<VbDb<55V 2.375 39 S
Target pin: Internal reference | 2 7y <\Vpp<5.5V 3.5625 39 s
voltage, and temperature
9 P 24V <Vbb<55V 17 39 1S
sensor output voltage (HS
(high-speed main) mode)
Zero-scale error”*"? Ezs 10-bit resolution 2.4V < AVrerp < 5.5 +0.25 | %FSR
AVrere = Vop"***° \Y
Full-scale error*®*"? Ers 10-bit resolution 2.4V < AVrerp < 5.5 +0.25 | %FSR
AVrerp = Vop"*° \Y
Integral linearity error ILE 10-bit resolution 2.4V < AVrerp < 5.5 2.5 LSB
Note 1 AVerere = Vob Note 3 VvV
Differential linearity error | DLE 10-bit resolution 24V < AVrerp < 5.5 +1.5 LSB
Note 1 AVREFP - VDD Note 3 V
Analog input voltage Vain ANI2 to ANI14 0 AVrerp Vv
Internal reference voltage output Veer"™** \%

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

Temperature sensor output voltage Vmpsas"* \%
(2.4V <VpD £5.5V, HS (high-speed main) mode)

(Notes are listed on the next page.)
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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 4. PACKAGE DRAWINGS

4.9 48-pin Products

R5F100GAAFB, R5F100GCAFB, R5F100GDAFB, R5F100GEAFB, R5F100GFAFB, R5F100GGAFB,
R5F100GHAFB, R5F100GJAFB, R5F100GKAFB, R5F100GLAFB

R5F101GAAFB, R5F101GCAFB, R5F101GDAFB, R5F101GEAFB, R5F101GFAFB, R5F101GGAFB,
R5F101GHAFB, R5F101GJAFB, R5F101GKAFB, R5F101GLAFB

R5F100GADFB, R5F100GCDFB, R5F100GDDFB, R5F100GEDFB, R5F100GFDFB, R5F100GGDFB,
R5F100GHDFB, R5F100GJDFB, R5F100GKDFB, R5F100GLDFB

R5F101GADFB, R5F101GCDFB, R5F101GDDFB, R5F101GEDFB, R5F101GFDFB, R5F101GGDFB,
R5F101GHDFB, R5F101GJDFB, R5F101GKDFB, R5F101GLDFB

R5F100GAGFB, R5F100GCGFB, R5F100GDGFB, R5F100GEGFB, R5F100GFGFB, R5F100GGGFB,
R5F100GHGFB, R5F100GJGFB

JEITA Package Code RENESAS Code Previous Code MASS (TYP,) [g]
P-LFQFP48-7x7-0.50 PLQP0048KF-A P48GA-50-8EU-1 0.16
HD
D
HHHHHHHHHHHH detail of lead end
36 25
/137 24 ] c—
— — |
/1 1 0 — L
[E— I
-+ E HE Lp
— 1 —
-
[— —
[ — I
— O —
1 ——s 13— (UNIT:mm)
ITEM DIMENSIONS
1 12 —_—
‘ ‘ ‘ D 7.00+0.20
ZE L] HD 9.00+0.20
HE 9.00+0.20
- ZD A 1.60 MAX.
A1 0.10+0.05
b|D| x @[ s | A A2 140:0.05
B 0.25
A2 b 0.22+0.05
AETE
/J L 0.50
ﬂ—___ *—————j—\ Lp 0.60+0.15
AR _____L___ HERERERE . L1 1.000.20
0 318
|y S A1- E 0.50
X 0.08
y 0.08
NOTE ZD 0.75
ZE 0.75

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

©2012 Renesas Electronics Corporation. All rights reserved.
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