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They are called "embedded" because they are embedded
within electronic devices to control various functions,
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Microcontrollers are crucial in modern electronics,
providing the intelligence and control needed for a wide
range of applications.
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RL78/G13 1. OUTLINE

Table 1-1. List of Ordering Part Numbers

(6/12)
Pin count Package Data flash Fields of Ordering Part Number
Application
Note
48 pins 48-pin plastic Mounted A R5F100GAANA#UO, R5F100GCANA#UO, R5F100GDANA#UO,
HWQFN (7 x 7 mm, R5F100GEANA#UO, R5F100GFANA#UO, R5F100GGANA#UO,
0.5 mm pitch) R5F100GHANA#UO, R5F100GJANA#UO, R5F100GKANA#UO,
R5F100GLANA#UO

R5F100GAANA#WO0, R5F100GCANA#WO,
R5F100GDANA#WO0, R5F100GEANA#WO,
R5F100GFANA#WO0, R5F100GGANA#WO,
R5F100GHANA#WO, R5F100GJANA#WO,
R5F100GKANA#WO0, R5F100GLANA#WO

D R5F100GADNA#UO, R5F100GCDNA#UO, R5F100GDDNA#UO,
R5F100GEDNA#UO, R5F100GFDNA#UO, R5F100GGDNA#UO,
R5F100GHDNA#UO, R5F100GJDNA#UO, R5F 100GKDNA#UO,
R5F100GLDNA#UO

R5F100GADNA#WO0, R5F100GCDNA#WO,
R5F100GDDNA#WO0, R5F 100GEDNA#WO,
R5F100GFDNA#WO0, R5F 100GGDNA#WO,
R5F100GHDNA#WO0, R5F100GJDNA#WO,
R5F100GKDNA#WO0, R5F100GLDNA#W0

G R5F100GAGNA#UO, R5F100GCGNA#UO, R5F100GDGNA#UO,
R5F100GEGNA#UO, R5F100GFGNA#UO, R5F100GGGNA#UO,
R5F100GHGNA#UO, R5F100GJGNA#UO

R5F100GAGNA#WO0, R5F100GCGNA#WO,
R5F100GDGNA#WO0, R5F100GEGNA#WO,
R5F100GFGNA#WO0, R5F100GGGNA#WO,

R5F 100GHGNA#WO0, R5F100GJGNA#WO0

Not A R5F101GAANA#UO, R5F101GCANA#UO, R5F101GDANA#UO,

mounted R5F101GEANA#UO, R5F101GFANA#UO, R5F101GGANA#UO,
R5F101GHANA#UO, R5F101GJANA#UO, R5F101GKANA#UO,
R5F101GLANA#UO

R5F101GAANA#WO0, R5F101GCANA#WO,
R5F101GDANA#WO, R5F101GEANA#WO,
R5F101GFANA#WO, R5F101GGANA#WO,
R5F101GHANA#WO, R5F101GJANA#WO,
R5F101GKANA#WO, R5F101GLANA#WO

D R5F101GADNA#UO, R5F101GCDNA#UO, R5F101GDDNA#UO,
R5F101GEDNA#UO, R5F101GFDNA#UO, R5F101GGDNA#UO,
R5F101GHDNA#UO, R5F101GJDNA#UO, R5F101GKDNA#UO,
R5F101GLDNA#UO

R5F101GADNA#WO, R5F101GCDNA#WO,
R5F101GDDNA#WO0, R5F101GEDNA#WO,
R5F101GFDNA#WO0, R5F 101 GGDNA#WO,
R5F101GHDNA#WO0, R5F101GJDNA#WO,
R5F101GKDNA#WO0, R5F101GLDNA#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

(11/12)

Pin count Package Data flash Fields of Ordering Part Number
Application
Note
100 pins 100-pin plastic Mounted A R5F100PFAFB#V0, R5F100PGAFB#V0, R5F100PHAFB#V0,
LFQFP (14 x 14 R5F100PJAFB#V0, R5F100PKAFB#V0, R5F100PLAFB#V0
mm, 0.5 mm pitch) R5F100PFAFB#X0, R5F100PGAFB#X0, R5F100PHAFB#XO0,
R5F100PJAFB#X0, R5F100PKAFB#X0, R5F100PLAFB#X0
D R5F100PFDFB#V0, R5F100PGDFB#V0, R5F 100PHDFB#V0,

R5F100PJDFB#V0, R5F100PKDFB#V0, R5F100PLDFB#VO0
R5F100PFDFB#X0, R5F100PGDFB#X0, R5F 100PHDFB#XO0,
R5F100PJDFB#X0, R5F100PKDFB#X0, RSF100PLDFB#X0
G R5F100PFGFB#V0, R5F100PGGFB#V0, R5F100PHGFB#VO,
R5F100PJGFB#V0

R5F100PFGFB#X0, R5F100PGGFB#X0, R5F100PHGFB#XO0,
R5F100PJGFB#X0

Not A R5F101PFAFB#V0, R5F101PGAFB#V0, R5F101PHAFB#VO,
mounted R5F101PJAFB#V0, R5F101PKAFB#V0, R5F101PLAFB#V0
R5F101PFAFB#X0, R5F101PGAFB#X0, R5F101PHAFB#X0,
R5F101PJAFB#X0, R5F101PKAFB#X0, R5F101PLAFB#X0
D R5F101PFDFB#V0, R5F101PGDFB#V0, R5F101PHDFB#VO0,
R5F101PJDFB#V0, R5F101PKDFB#V0, R5F101PLDFB#VO0
R5F101PFDFB#X0, R5F101PGDFB#X0, R5F 101PHDFB#XO0,
R5F101PJDFB#X0, R5F101PKDFB#X0, R5F101PLDFB#X0

100-pin plastic Mounted A R5F100PFAFA#V0, RSF100PGAFA#V0, R5F100PHAFA#VO,
LQFP (14 x 20 mm, R5F100PJAFA#V0, R5F100PKAFA#V0, R5F100PLAFA#V0

0.65 mm pitch) R5F100PFAFA#X0, R5F100PGAFA#X0, R5F100PHAFA#XO0,
R5F100PJAFA#X0, R5F100PKAFA#X0, R5F100PLAFA#X0

D R5F100PFDFA#V0, R5F100PGDFA#V0, R5F 100PHDFA#VO,

R5F100PJDFA#V0, R5F100PKDFA#V0, RSF100PLDFA#V0
R5F100PFDFA#X0, R5F100PGDFA#X0, R5F 100PHDFA#XO0,
R5F100PJDFA#X0, R5F100PKDFA#X0, R5F100PLDFA#X0
G R5F100PFGFA#V0, R5F100PGGFA#V0, R5F100PHGFA#VO,
R5F100PJGFA#V0

R5F100PFGFA#X0, R5F100PGGFA#X0, R5F100PHGFA#XO0,
R5F100PJGFA#X0

Not A R5F101PFAFA#V0, R5F101PGAFA#V0, R5F101PHAFA#VO0,
mounted R5F101PJAFA#V0, R5F101PKAFA#V0, R5F101PLAFA#V0
R5F101PFAFA#X0, R5F101PGAFA#X0, R5F101PHAFA#XO0,
R5F101PJAFA#X0, R5F101PKAFA#X0, R5F101PLAFA#X0
D R5F101PFDFA#V0, R5F101PGDFA#V0, RSF101PHDFA#VO,
R5F101PJDFA#V0, R5F101PKDFA#V0, RSF101PLDFA#V0
R5F101PFDFA#X0, R5F101PGDFA#X0, R5F101PHDFA#XO0,
R5F101PJDFA#X0, R5F101PKDFA#X0, R5F101PLDFA#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

1.3.2 24-pin products

e 24-pin plastic HWQFN (4 x 4 mm, 0.5 mm pitch)

~—O P11/SI00/RxD0/TOOLRxD/SDA0CO
=~ [0 P12/SO00/TxDO/TOOLTXD

~——>0O P10/SCKO00/SCL00
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Caution Connect the REGC pin to Vss via a capacitor (0.47 to 1 uF).

Remarks 1. For pin identification, see 1.4 Pin Identification.
2. Itis recommended to connect an exposed die pad to Vss.
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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=—-»]
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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)
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RL78/G13
(Top View)
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<-—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

1.3.9 48-pin products

e 48-pin plastic LFQFP (7 x 7 mm, 0.5 mm pitch)
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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)
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12 345678 9101112
O0O000O0O0O0OOOO
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Caution Connect the REGC pin to Vss via a capacitor (0.47 to 1 uF).

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

1. OUTLINE

[80-pin, 100-pin, 128-pin products]

Caution This outline describes the functions at the time when Peripheral 1/0 redirection register (PIOR)

is set to OOH.
(1/2)
Item 80-pin 100-pin 128-pin
RSF100Mx | RSF101Mx | RSF100Px | RSF101Px | RSF100Sx | RSF101Sx

Code flash memory (KB) 96 to 512 96 to 512 192 to 512
Data flash memory (KB) 8 | - 8 | - 8 ‘ -
RAM (KB) 8 to 32 ™! 8 to 32 ! 16 to 32 "'
Address space 1 MB

Main system
clock

High-speed system
clock

X1 (crystal/ceramic) oscillation, external main system clock input (EXCLK)

HS (High-speed main) mode:
HS (High-speed main) mode:
LS (Low-speed main) mode:

1 t0 20 MHz (Voo = 2.7 t0 5.5 V),
1 t0 16 MHz (Voo = 2.4 t0 5.5 V),
110 8 MHz (Voo = 1.8 t0 5.5 V),

LV (Low-voltage main) mode: 1to 4 MHz (Voo = 1.6 t0 5.5 V)

High-speed on-chip
oscillator

HS (High-speed main) mode: 1 to 32 MHz (Voo = 2.7 to 5.5 V),
HS (High-speed main) mode: 1 to 16 MHz (Voo = 2.4 to 5.5 V),

LS (Low-speed main) mode:

1 t0 8 MHz (Voo = 1.8 10 5.5 V),

LV (Low-voltage main) mode: 1 to 4 MHz (Voo = 1.6 to 5.5 V)

Subsystem clock

XT1 (crystal) oscillation, external subsystem clock input (EXCLKS)

32.768 kHz

Low-speed on-chip oscillator

15 kHz (TYP.)

General-purpose register

(8-bit register x 8) x 4 banks

Minimum instruction execution time

0.03125 us (High-speed on-chip oscillator: fin = 32 MHz operation)

0.05 s (High-speed system clock: fux = 20 MHz operation)

30.5 us (Subsystem clock: fsus = 32.768 kHz operation)

Instruction set

e Data transfer (8/16 bits)

e Adder and subtractor/logical operation (8/16 bits)

o Multiplication (8 bits x 8 bits)

« Rotate, barrel shift, and bit manipulation (Set, reset, test, and Boolean operation), etc.

I/0 port Total 74 92 120
CMOS I/0 64 82 110
(N-ch O.D. I/O [EVop withstand | (N-ch O.D. I/O [EVop withstand | (N-ch O.D. I/O [EVop withstand
voltage]: 21) voltage]: 24) voltage]: 25)
CMOS input 5 5 5
CMOS output 1 1 1
N-ch O.D. I/O 4 4 4
(withstand voltage: 6
V)
Timer 16-bit timer 12 channels 12 channels 16 channels
Watchdog timer 1 channel 1 channel 1 channel
Real-time clock (RTC) 1 channel 1 channel 1 channel
12-bit interval timer (IT) 1 channel 1 channel 1 channel
Timer output 12 channels 12 channels 16 channels
(PWM outputs: 10 "*°?) (PWM outputs: 10 "% (PWM outputs: 14""?)
RTC output 1 channel
e 1 Hz (subsystem clock: fsus = 32.768 kHz)
Notes 1. The flash library uses RAM in self-programming and rewriting of the data flash memory.

The target products and start address of the RAM areas used by the flash library are shown below.

R5F100xdJ, R5F101xJ (x = M, P):
R5F100xL, R5F101xL (x = M, P, S):

Start address FAFOOH
Start address F7F0O0OH

For the RAM areas used by the flash library, see Self RAM list of Flash Self-Programming Library
for RL78 Family (R20UT2944).

R01DS0131EJ0330 Rev.3.30
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RL78/G13

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

(TA =-40 to +85°C, 1.6 V < EVppo = EVbb1 < Vbp < 5.5 V, Vss = EVsso = EVss1 = 0 V) (5/5)

ltems

Symbol

Conditions

MIN.

TYP.

MAX.

Unit

Input leakage
current, high

ILiH1

P00 to P07, P10 to P17,
P30 to P37, P40 to P47,
P50 to P57, P60 to P67,
P70 to P77, P80 to P87,
P90 to P97, P100 to P106,
P110to P117, P120,

P125 to P127, P140 to P147

Vi = EVooo

1

7.\

ILiH2

P20 to P27, P137,
P150 to P156, RESET

Vi = Voo

LA

ILiHg

P121 to P124
(X1, X2, XT1, XT2, EXCLK,
EXCLKS)

Vi = Voo

In input port or
external clock
input

7.\

In resonator
connection

7.\

Input leakage
current, low

luit

P00 to P07, P10 to P17,
P30 to P37, P40 to P47,
P50 to P57, P60 to P67,
P70 to P77, P80 to P87,
P90 to P97, P100 to P106,
P110to P117, P120,

P125 to P127, P140 to P147

Vi = EVsso

y77.\

luie

P20 to P27, P137,
P150 to P156, RESET

Vi=Vss

y77.\

luis

P121 to P124
(X1, X2, XT1, XT2, EXCLK,
EXCLKS)

Vi=Vss

In input port or
external clock
input

LA

In resonator
connection

On-chip pll-up
resistance

Ru

P00 to P07, P10 to P17,
P30 to P37, P40 to P47,
P50 to P57, P64 to P67,
P70 to P77, P80 to P87,
P90 to P97, P100 to P106,
P110to P117, P120,

P125 to P127, P140 to P147

Vi = EVsso,

In input port

10

20

100

kQ

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

port pins.
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RL78/G13

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

(2) Flash ROM: 96 to 256 KB of 30- to 100-pin products
(Ta =-40 to +85°C, 1.6 V < EVppo = EVpb1 < VDb < 5.5 V, Vss = EVsso = EVss1 = 0 V) (2/2)

Parameter | Symbol Conditions MIN. | TYP. | MAX. | Unit
Supply looe HALT HS (high- | fir = 32 MHz"** Voo = 5.0 V 062 | 1.86 | mA
Note 2 .
current mode ;pfjsnﬂé'”) Voo =3.0V 062 | 186 | mA
fin = 24 MHz""* Voo =5.0V 0.50 1.45 mA
Voo =3.0V 0.50 145 mA
fin = 16 MHz""* Voo =5.0V 044 | 1.1 mA
Voo =3.0V 0.44 1.1 mA
LS (low- fin = 8 MHz""* Voo =3.0V 290 620 LA
;p(fj;’"ﬂé'”) Voo=2.0V 200 | 620 | uA
LV (low- fin = 4 MHz""** Voo =3.0V 440 680 LA
‘gi;?smde Voo = 2.0 V 440 | 680 | uA
Note 7
HS (high- fux = 20 MHZ""?, Square wave input 0.31 1.08 mA
speedN:Eln) Voo =5.0V Resonator 048 | 128 | mA
mode connection
fux = 20 MHZ""?, Square wave input 0.31 1.08 mA
Voo =3.0V Resonator 0.48 1.28 mA
connection
fux = 10 MHZ""?, Square wave input 0.21 0.63 mA
Voo=5.0V Resonator 0.28 0.71 mA
connection
fwx = 10 MHZ""?, Square wave input 0.21 0.63 mA
Voo=3.0V Resonator 0.28 0.71 mA
connection
LS (low- fux = 8 MHZ""?, Square wave input 110 360 LA
speeder)T‘l%m) Voo =3.0V Resonator 160 420 HA
mode connection
fux = 8 MHZ""**, Square wave input 110 360 LA
Vop=2.0V Resonator 160 420 LA
connection
Subsystem | fsus = 32.768 kHz"*® | Square wave input 0.28 | 0.61 LA
clock Ta = —40°C Resonator 047 | 080 | uA
operation connection
fsus = 32.768 kHZ"*® | Square wave input 0.34 | 0.61 A
Ta=+25°C Resonator 0.53 0.80 LA
connection
fsus = 32.768 kHZ"*® | Square wave input 0.41 2.30 A
Ta=+50°C Resonator 0.60 249 LA
connection
fsus = 32.768 kHz""*® | Square wave input 0.64 | 4.03 LA
Ta=+70°C Resonator 0.83 4.22 LA
connection
fsus = 32.768 kHZ"*® | Square wave input 1.09 | 8.04 LA
Ta=+85°C Resonator 1.28 8.23 LA
connection
Iops"*® | STOP Ta=-40°C 0.19 0.52 LA
modeNoteB
Ta=+25°C 0.25 0.52 LA
Ta=+50°C 0.32 2.21 LA
Ta=+70°C 0.55 3.94 LA
Ta=+85°C 1.00 7.95 LA
(Notes and Remarks are listed on the next page.)
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2. ELECTRICAL SPECIFICATIONS (Ta = -40 to +85°C)

2.4 AC Characteristics

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

ltems Symbol Conditions MIN. TYP. MAX. Unit
Instruction cycle (minimum Tey Main HS (high- 2.7V<Vop<55V|0.03125 1 us
instruction execution time) system speed main) [o4v<Vop<27V| 0.0625 1 1S
clock (fmaiN) | mode
operation LS (low-speed | 1.8V<Vm<55V| 0.125 1 us
main) mode
LV (low- 16V<Vmm<55V| 0.25 1 us
voltage main)
mode
Subsystem clock (fsus) 18V<Vmw<55V| 285 30.5 31.3 )7
operation
In the self HS (high- 27V<Vop<55V|0.03125 1 s
programming speed main) |24V <\Vp<27V| 0.0625 1 us
mode mode
LS (low-speed | 1.8V<Vmp<55V| 0.125 1 us
main) mode
LV (low- 18V<Vmm<55V| 0.25 1 us
voltage main)
mode
External system clock fex 27V<Vop<55V 1.0 20.0 MHz
frequency 24V<Vop<27V 1.0 160 | MHz
1.8V<Vp<24V 1.0 8.0 MHz
16V<Vopb<18V 1.0 4.0 MHz
fexs 32 35 kHz
External system clock input texH, texc 27V<Vopb<55V 24 ns
high-level width, low-level width 24V <Vop<27V 30 ns
1.8V<Vp<24V 60 ns
16V<Vopb<18V 120 ns
texHs, texts 13.7 us
TIOO to TI07, TI10 to TI17 input | trm, 1/fmck+10 ns"*
high-level width, low-level width | tri
TOO00 to TO07, TO10 to TO17 | fro HS (high-speed 4.0V <EVooo<55V 16 MHz
output frequency main) mode 2.7V <EVooo< 4.0V 8 MHz
1.8V <EVooo<2.7V 4 MHz
1.6 V<EVooo< 1.8V 2 MHz
LS (low-speed 1.8 V<EVooo <55V 4 MHz
main) mode 1.6V <EVono< 1.8V 2 MHz
LV (low-voltage 1.6 V<EVooo <55V 2 MHz
main) mode
PCLBUZ0, PCLBUZ1 output frcL HS (high-speed 4.0V <EVooo<55V 16 MHz
frequency main) mode 2.7V <EVoro<4.0V 8 MHz
1.8V <EVooo<2.7V 4 MHz
1.6 V<EVooo<1.8V 2 MHz
LS (low-speed 1.8V <EVbo <55V 4 MHz
main) mode 1.6 V<EVooo < 1.8V 2 MHz
LV (low-voltage 1.8V<EVooo<55V 4 MHz
main) mode 1.6V <EVono< 1.8V 2 MHz
Interrupt input high-level width, | tinTs, INTPO 1.6V<Vop<55V 1 us
low-level width T INTP1to INTP11 | 1.6 V < EVooo< 5.5 V 1 s
Key interrupt input low-level tkr KRO to KR7 1.8V <EVboo <55V 250 ns
width 1.6 V<EVoro<1.8V 1 P
RESET low-level width trsL 10 us

(Note and Remark are listed on the next page.)
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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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':, ; : —— When the high-speed on-chip oscillator clock is selected
.g ——— During self programming
o —.—. When high-speed system clock is selected
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RL78/G13 2. ELECTRICAL SPECIFICATIONS (Ta = -40 to +85°C)

Simplified I°C mode connection diagram (during communication at different potential)

SDAr SDA
RL78 .
microcontroller User device
SCLr SCL

Simplified I°C mode serial transfer timing (during communication at different potential)

1/fscL

trow tHIGH

SCLr \ /

oA /\ s - |

tHD:DAT tsu:DAT

Remarks 1. Ro[Q]:Communication line (SDAr, SCLr) pull-up resistance, Cb[F]: Communication line (SDAr, SCLr)
load capacitance, Vb[V]: Communication line voltage
2. r: IC number (r = 00, 01, 10, 20, 30, 31), g: PIM, 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)
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2. ELECTRICAL SPECIFICATIONS (Ta = -40 to +85°C)

(3) I°C fast mode plus

(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 Fastmode plus: |27V <EVooo<55V | 0 1000 — — kHz
foik> 10 MHz

Setup time of restart tsusta  [2.7V<EVoo <55V 0.26 — — S
condition
Hold time"**®" tho:sta (2.7 V<EVDoo<55V 0.26 — — s
Hold time when SCLAO = | tlow 27V <EVoo <55V 0.5 — — s
“r
Hold time when SCLAOQ = | tricn 2.7V <EVooo <55V 0.26 — — us
o
Data setup time tsupar  [2.7 V<EVooo <55V 50 — — )7
(reception)
Data hold time tio:oar  [2.7 V<EVoo< 5.5V 0 0.45 — — us
(transmission)"**?
Setup time of stop tsusto [2.7V<EVooo<55V 0.26 — — S
condition
Bus-free time tBuF 2.7V<EVoo <55V 0.5 — — s

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

pull-up resistor) at that time in each mode are as follows.

Fast mode plus:

SCLANn

Cb=

120 pF, Ro = 1.1 kQ

lICA serial transfer timing

tHiGH  tF

The maximum value of Cb (communication line capacitance) and the value of Rb (communication line

Mar 31, 2016

tHD:sTA tsu:paT
SDAAN / \S ﬂ( X \ /
Stop  Start Restart Stop
condition condition condition condition
Remark n=0,1
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RL78/G13 2. ELECTRICAL SPECIFICATIONS (Ta = -40 to +85°C)

(4) When reference voltage (+) = Internal reference voltage (ADREFP1 = 1, ADREFPO = 0), reference voltage
(-) = AVrern/ANI1 (ADREFM = 1), target pin : ANIO, ANI2 to ANI14, ANI16 to ANI26

(TAa = -40 to +85°C, 2.4 V < Vob < 5.5V, 1.6 V < EVbbo = EVbb1 < Vbbp, Vss = EVsso = EVss1 = 0 V, Reference
voltage (+) = Veer""*°, Reference voltage (-) = AVrerm= 0 V'*°*, HS (high-speed main) mode)

Parameter Symbol Conditions MIN. ‘ TYP. | MAX. Unit
Resolution RES 8 bit
Conversion time tconv 8-bit resolution 24V <VbD<55V 17 39 Us
Zero-scale error"**="? Ezs 8-bit resolution 2.4V<VbD<55V +0.60 | %FSR
Integral linearity error"™®’ ILE 8-bit resolution 24V<Vbop<55V +2.0 LSB
Differential linearity error™™" DLE 8-bit resolution 24V<VbD<55V 1.0 LSB
Analog input voltage Vam 0 Veer"™*? \Y

Notes 1. Excludes quantization error (+1/2 LSB).
2. This value is indicated as a ratio (%FSR) to the full-scale value.
3. Referto 2.6.2 Temperature sensor/internal reference voltage characteristics.
4. When reference voltage (-) = Vss, the MAX. values are as follows.
Zero-scale error: Add +0.35%FSR to the MAX. value when reference voltage (-) = AVRerFm.
Integral linearity error: Add +0.5 LSB to the MAX. value when reference voltage (-) = AVRerFm.
Differential linearity error: Add +0.2 LSB to the MAX. value when reference voltage (-) = AVREFM.
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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)

Remark The electrical characteristics of the products G: Industrial applications (Ta = -40 to +105°C) are different
from those of the products “A: Consumer applications, and D: Industrial applications”. For details, refer to

3.1 t0 3.10.

3.1 Absolute Maximum Ratings

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

Parameter Symbols Conditions Ratings Unit
Supply voltage Voo -0.5t0 +6.5 \Y
EVbbo, EVop1 | EVopo = EVbbp1 -0.5t0 +6.5 \%
EVsso, EVsst1 | EVsso = EVsst -0.5t0 +0.3 \
REGC pin input voltage | Vireac REGC -0.3t0 +2.8 \Y
and -0.3 to Voo +0.3"""
Input voltage Vi P00 to P07, P10 to P17, P30 to P37, P40 to P47, -0.3 to EVboo +0.3 Vv
P50 to P57, P64 to P67, P70 to P77, P80 to P87, and —0.3 to Vob +0.3"*?
P90 to P97, P100 to P106, P110 to P117, P120,
P125 to P127, P140 to P147
Vi2 P60 to P63 (N-ch open-drain) -0.3t0 +6.5
Vi P20 to P27, P121 to P124, P137, P150 to P156, -0.3 to Voo +0.3""**
EXCLK, EXCLKS, RESET
Output voltage Vo1 P00 to P07, P10 to P17, P30 to P37, P40 to P47, —0.3 to EVooo +0.3 \Y
P50 to P57, P60 to P67, P70 to P77, P80 to P87, and —0.3 to Voo +0.3 "2
P90 to P97, P100 to P106, P110 to P117, P120,
P125 to P127, P130, P140 to P147
Voz P20 to P27, P150 to P156 -0.3 to Voo +0.3"*
Analog input voltage Vait ANI16 to ANI26 —0.3 to EVooo +0.3
and —0.3 to AVrer(+) +0.3""*>°
Va2 ANIO to ANI14 -0.3to Voo +0.3 Vv
and -0.3 to AVRer(+) +0.3""**°

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

2. Mustbe 6.5V or lower.

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

Caution Product quality may suffer if the absolute maximum rating is exceeded even momentarily for any
parameter. That is, the absolute maximum ratings are rated values at which the product is on the
verge of suffering physical damage, and therefore the product must be used under conditions
that ensure that the absolute maximum ratings are not exceeded.

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

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

R0O1DS0131EJ0330 Rev.3.30
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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 = EVpp1 < Vbb < 5.5 V, Vss = EVsso = EVss1 = 0 V) (5/5)

ltems Symbol Conditions MIN. TYP. MAX. Unit
Input leakage ILim P00 to P07, P10 to P17, Vi = EVboo 1 LA
current, high P30 to P37, P40 to P47,

P50 to P57, P60 to P67,
P70 to P77, P80 to P87,
P90 to P97, P100 to P106,
P110to P117, P120,

P125 to P127, P140 to P147

|uH2 P20 to P27, P137, Vi = Voo 1 7.\
P150 to P156, RESET
ILiHs P121 to P124 Vi=Vopo | Ininput portor 1 7.\
(X1, X2, XT1, XT2, EXCLK, external clock
EXCLKS) input
In resonator 10 7.\
connection
Input leakage liet P00 to P07, P10 to P17, Vi = EVsso -1 7.\
current, low P30 to P37, P40 to P47,

P50 to P57, P60 to P67,
P70 to P77, P80 to P87,
P90 to P97, P100 to P106,
P110to P117, P120,

P125 to P127, P140 to P147

|z P20 to P27, P137, Vi=Vss -1 LA
P150 to P156, RESET

lLies P121 to P124 Vi=Vss In input port or -1 7.\
(X1, X2, XT1, XT2, EXCLK, external clock
EXCLKS) input
In resonator -10 7.\
connection
On-chip pll-up Ru P00 to P07, P10 to P17, Vi = EVsso, In input port 10 20 100 kQ
resistance P30 to P37, P40 to P47,

P50 to P57, P64 to P67,
P70 to P77, P80 to P87,
P90 to P97, P100 to P106,
P110to P117, P120,

P125 to P127, P140 to P147

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)

3.4 AC Characteristics
(Ta=-40to +105°C, 2.4 V < EVppo = EVpb1 < VDb < 5.5 V, Vss = EVsso = EVss1 =0 V)

ltems Symbol Conditions MIN. TYP. MAX. Unit
Instruction cycle (minimum Tey Main HS (high-speed| 2.7V <Vop<55V| 0.03125 1 7
instruction execution time) system main) mode 24V<Von<27V| 0.0625 1 LS
clock (fmain)
operation
Subsystem clock (fsus) 24V<Vop<55V| 285 30.5 31.3 s
operation
In the self HS (high-speed | 2.7 V<V <55V | 0.03125 1 S
programming| main) mode  [24v<Ve<27V| 0.0625 1 1S
mode
External system clock frequency | fex 27V<Vop<55V 1.0 20.0 MHz
24V <Vopb<27V 1.0 16.0 MHz
fexs 32 35 kHz
External system clock input high- | texn, tex. | 2.7V <Vop <5.5V 24 ns
level width, low-level width 24V <Vop<27V 30 ns
texHs, 13.7 us
texs
TIOO to TI07, TI10 to TI17 input tTiH, 1/fmck+10 ns"*
high-level width, low-level width tr
TOO00 to TO07, TO10 to TO17 fro HS (high-speed 4.0V <EVoo<55V 16 MHz
output frequency main) mode 2.7V <EVooo< 4.0V 8 MHz
24V <EVoo<27V 4 MHz
PCLBUZ0, PCLBUZ1 output frcL HS (high-speed 4.0V <EVoo<55V 16 MHz
frequency main) mode 2.7V <EVooo<4.0V 8 MHz
2.4V <EVoo <27V 4 MHz
Interrupt input high-level width, tINTH, INTPO 24V <Vop<55V 1 us
low-level width tinTL INTP1 to INTP11 | 2.4V <EVooo<5.5V 1 us
Key interrupt input low-level width | tkr KRO to KR7 24V <EVoo<55V 250 ns
RESET low-level width tRsL 10 s

Note The following conditions are required for low voltage interface when Evbbo < Vbp
2.4V <EVbpo < 2.7 V: MIN. 125 ns

Remark fvck: Timer array unit operation clock frequency
(Operation clock to be set by the CKSmn0, CKSmn1 bits of timer mode register mn (TMRmn).
m: Unit number (m = 0, 1), n: Channel number (n =0 to 7))
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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)

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

(Ta =-40 to +105°C, 2.4 V < EVbbo = EVop1 <Vop <5.5V,2.4 V< AVRerr < VDD < 5.5V, Vss = EVsso = EVss1 =0V,
Reference voltage (+) = AVrerr, Reference voltage (-) = AVrerm = 0 V)

Parameter Symbol Conditions MIN. TYP. MAX. Unit
Resolution RES 8 10 bit
Overall error*™’ AINL 10-bit resolution 2.4V <AVRrerp < 5.5 1.2 +5.0 LSB

EVDDOo < AVrere = Vop"™*%* |V

Conversion time tconv 10-bit resolution 3.6V<VDDL55V 2.125 39 us
Target pin : ANI16 to ANI26 | 5 7 v/ < \/pp < 55V | 3.1875 39 s
24V<Vbb<55V 17 39 s

Zero-scale error™="? Ezs 10-bit resolution 2.4V <AVrerp < 5.5 +0.35 | %FSR

EVDDo < AVRerp = Voo "***** |

Full-scale error**="? Ers 10-bit resolution 2.4V <AVRrerp < 5.5 +0.35 | %FSR
EVDpDo < AVReer = VoD Notes 3,4 v

Note 1

LE 10-bit resolution 2.4V <AVgrerp < 5.5 +3.5 LSB
EVDpDo < AVReer = VoD Notes 3,4 v

Integral linearity error

Differential linearity error | DLE 10-bit resolution 2.4V <AVrerp <55 2.0 LSB
Note EVDDOo < AVrere = Vop"™*%* |V
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 AVrere < Vb, 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 AVrerr = Voo.
Integral linearity error/ Differential linearity error: Add £0.5 LSB to the MAX. value when AVrerr = Vop.
4. When AVrere < EVooo < Voo, the MAX. values are as follows.
Overall error: Add +4.0 LSB to the MAX. value when AVrere = Voo.
Zero-scale error/Full-scale error: Add +0.20%FSR to the MAX. value when AVgerr = Voo.
Integral linearity error/ Differential linearity error: Add 2.0 LSB to the MAX. value when AVererr = Vop.
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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
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