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RL78/G13 1. OUTLINE

Table 1-1. List of Ordering Part Numbers

(2/12)

Pin Package Data Fields of Ordering Part Number
count flash Application

Note

25 pins | 25-pin plastic Mounted | A R5F 1008AALA#UO, R5F1008CALA#UO, R5F1008DALA#UO,
WFLGA (3 x 3 mm, R5F1008EALA#UO

R5F 1008AALA#WO, R5F1008CALA#WO0, R5F1008DALA#WO,
R5F 1008EALA#WO

G R5F 1008AGLA#UO, R5F1008CGLA#UO, R5F1008DGLA#UO,
R5F1008EGLA#UO

R5F 1008AGLA#WO, R5F 1008 CGLA#WO0, R5F1008DGLA#WO,
R5F 1008EGLA#WO

Not A R5F1018AALA#UO, R5F1018CALA#UO, R5F1018DALA#UO,
R5F1018EALA#UO

R5F1018AALA#WO, R5F1018CALA#WO0, R5F1018DALA#WO,
R5F1018EALA#W0

30 pins | 30-pin plastic LSSOP | Mounted | A R5F100AAASP#V0, R5F100ACASP#V0, R5F100ADASP#V0,
(7.62 mm (300), 0.65 R5F100AEASP#V0, R5F100AFASP#V0, R5F100AGASP#V0
R5F 100AAASP#X0, R5F100ACASP#X0, R5F100ADASP#X0
R5F 100AEASP#X0, R5F100AFASP#X0, R5F100AGASP#X0

D R5F100AADSP#V0, R5F100ACDSP#V0, R5F100ADDSP#VO0,
R5F100AEDSP#V0, R5F100AFDSP#V0, R5F100AGDSP#V0
R5F 100AADSP#X0, R5F100ACDSP#X0, R5F100ADDSP#XO0,
R5F 100AEDSP#X0, R5F100AFDSP#X0, R5F100AGDSP#X0
G R5F100AAGSP#V0, R5F100ACGSP#VO0,

R5F 100ADGSP#V0,R5F100AEGSP#VO0,

R5F 100AFGSP#V0, R5F100AGGSP#V0

R5F 100AAGSP#X0, R5F100ACGSP#XO0,

R5F 100ADGSP#X0,R5F100AEGSP#XO0,

R5F 100AFGSP#X0, R5F100AGGSP#X0

Not A R5F101AAASP#V0, R5F101ACASP#V0, R5F101ADASP#VO0,
R5F101AEASP#V0, R5F101AFASP#V0, R5F101AGASP#V0
R5F101AAASP#X0, R5F101ACASP#X0, R5F101ADASP#XO0,
R5F101AEASP#X0, R5F101AFASP#X0, R5F101AGASP#X0

D R5F101AADSP#V0, R5F101ACDSP#V0, R5F101ADDSP#VO0,
R5F101AEDSP#V0, R5F101AFDSP#V0, R5F101AGDSP#V0
R5F101AADSP#X0, R5F101ACDSP#X0, R5F101ADDSP#X0,
R5F101AEDSP#X0, R5F101AFDSP#X0, R5F101AGDSP#X0
32 pins | 32-pin plastic Mounted | A R5F 100BAANA#UO, R5F100BCANA#UO, R5F100BDANA#UO,
HWQFN (5 x 5 mm, R5F100BEANA#UO, R5F100BFANA#UO, R5F100BGANA#UO
R5F 100BAANA#WO0, R5F100BCANA#WO0, R5F100BDANA#WO,
R5F 100BEANA#WO0, R5F100BFANA#WO0, RSF100BGANA#WO0
D R5F 100BADNA#UO, R5F100BCDNA#UO, R5F100BDDNA#UO,
R5F 100BEDNA#UO, R5F100BFDNA#UO, R5F100BGDNA#UO
R5F 100BADNA#WO, R5F 100BCDNA#W0, R5F100BDDNA#WO,
R5F100BEDNA#WO0, R5F100BFDNA#WO0, R5F100BGDNA#WO0
G R5F100BAGNA#UO, R5F100BCGNA#UO, R5F100BDGNA#UO,
R5F 100BEGNA#UO, R5F100BFGNA#UO, R5F100BGGNA#UO
R5F100BAGNA#WO0, R5F100BCGNA#WO0, R5F 100BDGNA#WO,
R5F 100BEGNA#W0, R5F100BFGNA#WO0, R5F100BGGNA#W0
Not A R5F101BAANA#UO, R5F101BCANA#UO, R5F101BDANA#UO,
R5F101BEANA#UO, R5F101BFANA#UO, R5SF101BGANA#UO
R5F101BAANA#WO0, R5F101BCANA#WO0, R5F101BDANA#WO,
R5F101BEANA#WO0, R5F101BFANA#WO0, R5F101BGANA#WO0
D R5F101BADNA#UO, R5F101BCDNA#UO, R5F101BDDNA#UO,
R5F101BEDNA#UO, R5F101BFDNA#UO, R5F101BGDNA#UO
R5F101BADNA#WO, R5F101BCDNA#WO0, R5F101BDDNA#WO,
R5F101BEDNA#WO0, R5F101BFDNA#WO0, R5F101BGDNA#WO0

0.5 mm pitch)

mounted

mm pitch)

mounted

0.5 mm pitch)

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

Table 1-1. List of Ordering Part Numbers

(8/12)
Pin count Package Data flash Fields of Ordering Part Number
Application "
64 pins 64-pin plastic LQFP Mounted A R5F100LCAFA#V0, R5F100LDAFA#V0,
(12 x 12 mm, 0.65 R5F100LEAFA#V0, R5F100LFAFA#V0,
mm pitch) R5F100LGAFA#V0, R5F100LHAFA#VO0,

R5F100LJAFA#V0, R5F100LKAFA#V0, R5F100LLAFA#VO0
R5F100LCAFA#X0, R5F100LDAFA#XO0,
R5F100LEAFA#X0, R5F100LFAFA#XO0,

D R5F100LGAFA#X0, R5F 100LHAFA#XO0,
R5F100LJAFA#X0, R5F100LKAFA#X0, RSF100LLAFA#X0
R5F100LCDFA#V0, R5F100LDDFA#VO,
R5F100LEDFA#V0, R5F100LFDFA#VO,
R5F100LGDFA#V0, R5F100LHDFA#VO,
R5F100LJDFA#V0, R5F100LKDFA#V0, R5F100LLDFA#VO0
G R5F100LCDFA#X0, R5F100LDDFA#XO0,
R5F100LEDFA#X0, R5F100LFDFA#X0,
R5F100LGDFA#X0, R5F100LHDFA#X0,
R5F100LJDFA#X0, R5F100LKDFA#X0, R5F100LLDFA#X0
R5F100LCGFA#V0, R5F100LDGFA#VO0,
R5F100LEGFA#V0, R5F100LFGFA#V0
R5F100LCGFA#X0, R5F100LDGFA#XO0,
R5F100LEGFA#X0, R5F100LFGFA#X0
R5F100LGGFA#V0, R5F100LHGFA#VO0,

R5F100LJGFA#V0
R5F100LGGFA#X0, R5F100LHGFA#X0,
R5F100LJGFA#X0
Not A R5F101LCAFA#V0, R5F101LDAFA#VO,
mounted R5F101LEAFA#VO0, R5F101LFAFA#VO,

R5F101LGAFA#V0, R5F101LHAFA#VO0,
R5F101LJAFA#VO0, R5F101LKAFA#VO0, R5F101LLAFA#V0
R5F101LCAFA#X0, R5F101LDAFA#XO0,
R5F101LEAFA#X0, R5F101LFAFA#XO0,

D R5F101LGAFA#X0, R5F101LHAFA#XO0,
R5F101LJAFA#X0, R5F101LKAFA#X0, R5F101LLAFA#X0
R5F101LCDFA#V0, R5F101LDDFA#VO,
R5F101LEDFA#V0, R5F101LFDFA#V0,
R5F101LGDFA#V0, R5F101LHDFA#VO,
R5F101LJDFA#V0, R5F101LKDFA#V0, R5F101LLDFA#VO0
R5F101LCDFA#X0, R5F101LDDFA#X0,
R5F101LEDFA#X0, R5F101LFDFA#X0,
R5F101LGDFA#X0, R5F101LHDFA#XO0,
R5F101LJDFA#X0, RSF101LKDFA#X0, R5F101LLDFA#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

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

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

1.3.7 40-pin products

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

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

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

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

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

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

@l=—=0 P147/ANI18

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

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

I

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

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

N
P120/ANI9 O~ =408 11
© M 23456780910 [ O PEUSCLA

QFW-~OXX -0 g 2
Dy SkEp¥g>>
ologegENe
S Ur5q®
a & xZ

x Q

S a

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 /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 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 < VbD < 5.5 V, Vss = EVsso = EVss1 = 0 V) (2/5)

ltems Symbol Conditions MIN. TYP. MAX. Unit
Output current, | lov1 Per pin for P00 to P07, P10 to P17, 20.0™°*| mA
low"*’ 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,
P130, P140 to P147

Per pin for P60 to P63 15.0™°*| mA
Total of POO to P04, P07, P32 to 40V<EVooo<55V 70.0 mA
P37, 27V <EVooo <40V 15.0 mA
P40 to P47, P102 to P106, P120,
P125 to P127, P130, P140 to P145 |18 V<EVooo<2.7V 9.0 mA
(When duty < 70%"*°?) 1.6V <EVooo<1.8V 45 mA
Total of P05, P06, P10 to P17, P30, 4.0V <EVono<5.5V 80.0 mA
P31, P50 to P57, P60 to P67, 27V <EVoo <40V 35.0 mA
P70 to P77, P80 to P87, P90 to P97,
P100, P101, P110 to P117, P146, |8V <EVoo<2.7V 20.0 mA
P147 1.6V <EVooo< 1.8V 10.0 mA
(When duty < 70%"*°?)
Total of all pins 150.0 mA
(When duty < 70% "%

lotz Per pin for P20 to P27, P150 to P156 0.4"*? mA
Total of all pins 1.6V<Vop<55V 5.0 mA

(When duty < 70%"°*)

Notes 1. Value of current at which the device operation is guaranteed even if the current flows from an output
pin to the EVsso, EVss1 and Vss pin.
2. However, do not exceed the total current value.
3. Specification under conditions where the duty factor < 70%.
The output current value that has changed to the duty factor > 70% the duty ratio can be calculated
with the following expression (when changing the duty factor from 70% to n%).
¢ Total output current of pins = (loL x 0.7)/(n x 0.01)
<Example> Where n = 80% and loL = 10.0 mA
Total output current of pins = (10.0 x 0.7)/(80 x 0.01) = 8.7 mA
However, the current that is allowed to flow into one pin does not vary depending on the duty factor.
A current higher than the absolute maximum rating must not flow into one pin.

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)

Tey vs Vob (LS (low-speed main) mode)
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RL78/G13

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

CSI mode connection diagram (during communication at same potential)

SCK SCK
RL78 Slp SO User device
microcontroller
SOp S

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

tkevt, 2

tku, 2 tKH1, 2

/4
SCKp \

tsiki, 2

tKsi1, 2

Slp Input data

tkso1,2
|

SOp Output data

X

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

tkevr, 2

tkH1, 2

SCKp |
/ N

tsiki, 2

tku, 2

tksi1, 2

Slp Input data

tkso1,2
|

SOp Output data

X

Remarks 1. p: CSI number (p = 00, 01, 10, 11, 20, 21, 30, 31)
2.  m: Unit number, n: Channel number (mn = 00 to 03, 10 to 13)
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RL78/G13

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

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

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

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

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

1

Maximum transfer rate = [bps]

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

(m) x Number of transferred bits

* This value is the theoretical value of the relative difference between the transmission and reception sides.
2. This value as an example is calculated when the conditions described in the “Conditions” column are
met. Refer to Note 1 above to calculate the maximum transfer rate under conditions of the customer.
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2. ELECTRICAL SPECIFICATIONS (Ta = -40 to +85°C)

CSI mode connection diagram (during communication at different potential)

<Master>

RL78

SCKp

Slp

microcontroller

SOp

SCK

SO

SI

User device

Remarks 1. Ro[Q2]:Communication line (SCKp, SOp) pull-up resistance, Cb[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, 18), g: PIM and POM number (g =0, 1, 4, 5, 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))

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

(10) Communication at different potential (1.8 V, 2.5 V, 3 V) (simplified I’c mode) (2/2)
(Ta =-40 to +85°C, 1.8 V < EVbpo = EVbp1 < Vb < 5.5 V, Vss = EVsso = EVss1 = 0 V)

Parameter Symbol Conditions HS (high-speed | LS (low-speed | LV (low-voltage Unit
main) Mode main) Mode main) Mode
MIN. | MAX. | MIN. | MAX. | MIN. | MAX.
Data setup time tsu:DAT 40V <EVooo<55V, 1/fmck + 1/fmck 1/fuck kHz
(reception) 27V<Vo<4.0V, 135M° +N1‘930 +N1‘930
Cb =50 pF, Ro = 2.7 kQ
27V <EVopo<4.0V, 1/fmek + 1/fmck 1/fmek kHz
23V<Ve<27V, 135Nes +190 +190
Note 3 Note 3
Cb =50 pF, Ro = 2.7 kQ
40V <EVopo<55V, 1/fmek + 1/fmck 1/fmek kHz
27V<Vb<4.0V, 190M"°* +190 +190
Note 3 Note 3
Cb =100 pF, Ro = 2.8 kQ
27V <EVopo<4.0V, 1/fmek + 1/fmck 1/fmek kHz
23V<Ve<27V, 190"*°? +190 +190
Note Note
Cb = 100 pF, Ro = 2.7 kQ ” ”
1.8V <EVbpo< 3.3V, 1/fmck + 1/fmck 1/fmck kHz
1.6V <Vb<2.0V™? 190 Me? +190 +190
Cb = 100 pF, Ro = 5.5 kQ
Data hold time tHD:DAT 40V <EVopo<55V, 0 305 0 305 0 305 ns
(transmission) 27V<Vb<4.0V,
Cb =50 pF, Ro = 2.7 kQ
2.7V <EVopo<4.0V, 0 305 0 305 0 305 ns
23V<Vb<27V,
Cb =50 pF, Ro = 2.7 kQ
40V <EVopo<5.5V, 0 355 0 355 0 355 ns
27V<Ve<4.0V,
Cb =100 pF, Ro = 2.8 kQ
2.7V <EVopo<4.0V, 0 355 0 355 0 355 ns
23V<Vb<27V,
Cb =100 pF, Ro = 2.7 kQ
1.8V <EVbpo<3.3V, 0 405 0 405 0 405 ns
1.6 V<Vo<2.0VM©?
Cb =100 pF, Ro = 5.5 kQ

Notes 1. The value must also be equal to or less than fmck/4.
2. Use it with EVbbo> Vb.

3. 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 128-pin products)) mode for the SDAr pin and the N-ch
open drain output (Voo tolerance (for the 20- to 52-pin products)/EVob tolerance (for the 64- to 128-
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

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

<R>

(2) I°C fast mode

(Ta =—-40 to +85°C, 1.6 V < EVpbpo = EVpp1 < Vob < 5.5 V, Vss = EVsso = EVss1 = 0 V)

Parameter Symbol Conditions HS (high-speed | LS (low-speed | LV (low-voltage | Unit
main) Mode main) Mode main) Mode
MIN. | MAX. | MIN. | MAX. | MIN. | MAX.

SCLAO clock frequency | fscL Fast mode: 27V<EVoo<55V | 0 400 0 400 0 400 | kHz

fou=35MHz 14 gy <EVoro<55V | 0 | 400 | 0 | 400 | 0 | 400 | kHz
Setup time of restart tsusta  [2.7V<EVooo <55V 0.6 0.6 0.6 us
condition 1.8V <EVoro <55V 0.6 0.6 0.6 s
Hold time"*" tho:sta (2.7 V<EVboo <55V 0.6 0.6 0.6 us
1.8V <EVon<55V 0.6 0.6 0.6 us
Hold time when SCLAO = | tiow 2.7V <EVbooo <55V 1.3 1.3 1.3 us
v 1.8V <EVoro <55V 1.3 13 1.3 s
Hold time when SCLAO = |twen |27 V<EVom <55V 0.6 0.6 0.6 1S
H 1.8V <EVon <55V 0.6 0.6 0.6 S
Data setup time tsupar  [2.7 V<EVooo<55V 100 100 100 )7
(reception) 1.8V <EVooo<5.5V 100 100 100 s
Data hold time tho:oatr (2.7 V<EVopo< 5.5V 0 0.9 0 0.9 0 0.9 y7]
(transmission)*™** 1.8V <EVor <55V o | o9 o | 09 0 | 09 | us
Setup time of stop tsusto [2.7V<EVooo<55V 0.6 0.6 0.6 us
condition 1.8V <EVor <55V 0.6 0.6 0.6 s
Bus-free time tBuF 27V <EVooo <55V 1.3 1.3 1.3 us
1.8V <EVon<55V 1.3 1.3 1.3 us

Notes 1.

The first clock pulse is generated after this period when the start/restart condition is detected.

2. The maximum value (MAX.) of tHp:pAT is during normal transfer and a wait state is inserted in the ACK

(acknowledge) timing.

Caution The values in the above table are applied even when bit 2 (PIOR2) in the peripheral I/O redirection
register (PIOR) is 1. At this time, the pin characteristics (loH1, loL1, Von1, VoL1) must satisfy the
values in the redirect destination.

Remark

Fast mode:

Cb =320 pF, Ro = 1.1 kQ

The maximum value of Cb (communication line capacitance) and the value of Rb (communication line
pull-up resistor) at that time in each mode are as follows.
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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) 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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2. ELECTRICAL SPECIFICATIONS (Ta = -40 to +85°C)

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

Parameter Symbol Conditions MIN. TYP. MAX. Unit
Interrupt and reset| Vivbao Vpocz, Vroct, Vroco = 0, 0, 0, falling reset voltage 1.60 1.63 1.66 \
mode Vivoat LVIS1, LVISO = 1, 0 | Rising release reset 1.74 1.77 1.81 \

voltage
Falling interrupt voltage 1.70 1.73 1.77 \Y
Vivba2 LVIS1, LVISO = 0, 1 | Rising release reset 1.84 1.88 1.91
voltage
Falling interrupt voltage 1.80 1.84 1.87
Vivpas LVIS1, LVISO = 0, 0 | Rising release reset 2.86 2.92 2.97
voltage
Falling interrupt voltage 2.80 2.86 2.91
VLvbBo Vpocz, Vroct, Vroco = 0, 0, 1, falling reset voltage 1.80 1.84 1.87
VivbB1 LVIS1, LVISO =1, 0 | Rising release reset 1.94 1.98 2.02 \
voltage
Falling interrupt voltage 1.90 1.94 1.98
VivpB2 LVIS1, LVISO = 0, 1 | Rising release reset 2.05 2.09 2.13
voltage
Falling interrupt voltage 2.00 2.04 2.08
Vivpes LVIS1, LVISO = 0, 0 | Rising release reset 3.07 3.13 3.19
voltage
Falling interrupt voltage 3.00 3.06 3.12
Vwivbco Vpocz, Vroct, Vroco = 0, 1, 0, falling reset voltage 2.40 2.45 2.50
Vivbet LVIS1, LVISO = 1, 0 | Rising release reset 2.56 2.61 2.66
voltage
Falling interrupt voltage 2.50 2.55 2.60
Vivocz LVIS1, LVISO = 0, 1 | Rising release reset 2.66 2.71 2.76
voltage
Falling interrupt voltage 2.60 2.65 2.70 \%
Vwvbes LVIS1, LVISO = 0, 0 | Rising release reset 3.68 3.75 3.82 \%
voltage
Falling interrupt voltage 3.60 3.67 3.74
VLvbbo Vpocz, Vroct, Vroco = 0, 1, 1, falling reset voltage 2.70 2.75 2.81
VLoDt LVIS1, LVISO = 1, 0 | Rising release reset 2.86 2.92 2.97
voltage
Falling interrupt voltage 2.80 2.86 2.91 \%
Vivop2 LVIS1, LVISO = 0, 1 | Rising release reset 2.96 3.02 3.08 \%
voltage
Falling interrupt voltage 2.90 2.96 3.02
Vivops LVIS1, LVISO = 0, 0 | Rising release reset 3.98 4.06 414 \Y
voltage
Falling interrupt voltage 3.90 3.98 4.06 \

R01DS0131EJ0330 Rev.3.30
Mar 31, 2016

RENESAS Page 120 of 196



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

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

Parameter Symbol Conditions MIN. TYP. | MAX. Unit

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

RTC operating | Irtc 0.02 LA

Notes 1,2,3

current

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

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

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

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

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

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

Voo =3.0V
CSI/UART operation 0.70 1.54 mA

Notes 1. Current flowing to the Vob.

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

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

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

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

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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4. PACKAGE DRAWINGS

4.6 36-pin Products

R5F100CAALA, R5F100CCALA, R5F100CDALA, R5F100CEALA, R5F100CFALA, R5F100CGALA
R5F101CAALA, R5F101CCALA, R5F101CDALA, R5F101CEALA, R5F101CFALA, R5F101CGALA
R5F100CAGLA, R5F100CCGLA, R5F100CDGLA, R5F100CEGLA, R5F100CFGLA, R5F100CGGLA
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Description

Rev. Date Page Summary
3.00 Aug 02, 2013 81 Modification of figure of AC Timing Test Points

81 Modification of description and note 3 in (1) During communication at same
potential (UART mode)

83 Modification of description in (2) During communication at same potential
(CSI mode)

84 Modification of description in (3) During communication at same potential
(CSI mode)

85 Modification of description in (4) During communication at same potential
(CSl mode) (1/2)

86 Modification of description in (4) During communication at same potential
(CSI mode) (2/2)

88 Modification of table in (5) During communication at same potential
(simplified I°C mode) (1/2)

89 Modification of table and caution in (5) During communication at same
potential (simplified I°C mode) (2/2)

91 Modification of table and notes 1 and 4 in (6) Communication at different
potential (1.8 V, 2.5V, 3 V) (UART mode) (1/2)

92, 93 Modification of table and notes 2 to 7 in (6) Communication at different

potential (1.8 V, 2.5V, 3 V) (UART mode) (2/2)

94 Modification of remarks 1 to 4 in (6) Communication at different potential (1.8
V, 2.5V, 3V) (UART mode) (2/2)

95 Modification of table in (7) Communication at different potential (2.5 V, 3 V)
(CSI mode) (1/2)

96 Modification of table and caution in (7) Communication at different potential
(2.5V, 3V) (CSI mode) (2/2)

97 Modification of table in (8) Communication at different potential (1.8 V, 2.5V,
3 V) (CSI mode) (1/3)

98 Modification of table, note 1, and caution in (8) Communication at different
potential (1.8 V, 2.5V, 3 V) (CSI mode) (2/3)

99 Modification of table, note 1, and caution in (8) Communication at different
potential (1.8 V, 2.5V, 3 V) (CSI mode) (3/3)

100 Modification of remarks 3 and 4 in (8) Communication at different potential
1.8V, 2.5V, 3V) (CSI mode) (3/3)

102 Modification of table in (9) Communication at different potential (1.8 V, 2.5V,
3 V) (CSI mode) (1/2)

103 Modification of table and caution in (9) Communication at different potential
1.8V, 2.5V, 3V) (CSI mode) (2/2)

106 Modification of table in (10) Communication at different potential (1.8 V, 2.5
V, 3 V) (simplified I°C mode) (1/2)

107 Modification of table, note 1, and caution in (10) Communication at different
potential (1.8 V, 2.5V, 3 V) (simplified I’c mode) (2/2)

109 Addition of (1) I°C standard mode

111 Addition of (2) I°C fast mode

112 Addition of (3) I°C fast mode plus

112 Modification of IICA serial transfer timing

113 Addition of table in 2.6.1 A/D converter characteristics

113 Modification of description in 2.6.1 (1)

114 Modification of notes 3 to 5 in 2.6.1 (1)

115 Modification of description and notes 2, 4, and 5 in 2.6.1 (2)

116 Modification of description and notes 3 and 4 in 2.6.1 (3)

117 Modification of description and notes 3 and 4 in 2.6.1 (4)
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