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What is "Embedded - Microcontrollers"?

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

(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

1.3 Pin Configuration (Top View)

1.3.1 20-pin products

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

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

RESET O——~

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

REGC O——]

Vss O——

Voo O——

- OO N A~WN-=

o

O

20
19

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

14
13
12
11

«—=O P20/ANIO/AVRerp

<—O P21/ANI1/AVRerm

~—O P22/ANI2

-———0O P147/ANI18

~—O P10/SCK00/SCL00

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

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

Remark For pin identification, see 1.4 Pin Identification.

R01DS0131EJ0330 Rev.3.30
Mar 31, 2016
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RL78/G13

1. OUTLINE

1.3.11 64-pin products

e 64-pin plastic LQFP (12 x 12 mm, 0.65 mm pitch)
e 64-pin plastic LFQFP (10 x 10 mm, 0.5 mm pitch)

P27/ANI7

P26/ANI6

P25/ANI5

P24/ANI4

P23/ANI3

P22/ANI2
P21/ANI1/AVRrerm
P20/ANIO/AVRerp

P130
P04/SCK10/SCL10
P03/ANI16/S110/RxD1/SDA10
P02/ANI17/SO10/TxD1
P01/TO00

POO/TI00
P141/PCLBUZ1/INTP7
P140/PCLBUZ0/INTP6

Cautions 1.
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49 32 [~———O P30/INTP3/RTC1HZ/SCK11/SCL11
50 31 [~——=O PO5/TI05/TO05
51 30 [~——=O P06/TI06/TO06
52 29 [=—0O P70/KR0/SCK21/SCL21
53 28 [+—O P71/KR1/SI21/SDA21
54 27 [=—0O P72/KR2/S021
55 26 |~—=O P73/KR3/S001
RL78/G13 6
56 (Top View) 25 [~—O P74/KR4/INTP8/SI01/SDA01
57 P 24 |=—=0O P75/KR5/INTP9/SCK01/SCLO1
58 23 [=—=0O P76/KR6/INTP10/(RXD2)
59 22 [=—=0O P77/KR7/INTP11/(TXD2)
60 21 =0 P31/TI03/TO03/INTP4/(PCLBUZ0)
61 20 [=—O P63
62 19 f~—O P62
63 18 [=—O P61/SDAAO

17

=0 P60/SCLAO

Make EVsso pin the same potential as Vss pin.
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2. Make Vop pin the potential that is higher than EVooo pin.
3. Connect the REGC pin to Vss via a capacitor (0.47 to 1 uF).

Remarks 1.

For pin identification, see 1.4 Pin Identification.

2. When using the microcontroller for an application where the noise generated inside the

microcontroller must be reduced, it is recommended to supply separate powers to the Voo and

EVboo pins and connect the Vss and EVsso pins to separate ground lines.

3. Functions in parentheses in the above figure can be assigned via settings in the peripheral /O
redirection register (PIOR). Refer to Figure 4-8 Format of Peripheral I/O Redirection Register
(PIOR) in the RL78/G13 User’s Manual.

R01DS0131EJ0330 Rev.3.30
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RL78/G13

1. OUTLINE

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

(TIOB/TO06/P11) ~—

(TI07/TO07/P10) ~—

ch

I

RL78
CPU
CORE

CODE FLASH MEMORY

DATA FLASH MEMORY

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

SDAO0/P11 ~—

SCL11/P30~—
SDA11/P50 ~—

11C00

lIc11

lic21

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

SDA21/P71 «—]

RAM

Voo

]

TOOLRXD/P11,
TOOLTxD/P12

Vss

=

SERIAL
INTERFACE IICAO

[+——= SDAAOQ/P61(SDAAD/P13)

[*— SCLAO0/P60(SCLA0/P14)

BUZZER OUTPUT

CLOCK OUTPUT
CONTROL

PCLBUZO0/P31,
PCLBUZ1/P15

=

MULTIPLIER&
DIVIDER,
MULITIPLY-

ACCUMULATOR

-

DIRECT MEMORY
ACCESS CONTROL

-

BCD
ADJUSTMENT

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

o o |

~—P120

K 2P121, P122

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

K| AID CONVERTER

ANIO/P20 to
ANI5/P25

K271 ANI8/P147, ANI9/P120

AVrerr/P20
AVrern/P21
POWER ON RESET/ PORILVD
VOLTAGE CONTROL
DETECTOR
RESET CONTROL
{—>| ON-CHIP DEBUG TOOLO/P40
SYSTEM
NTROL —
CONTRO RESET
HIGH-SPEED X1/P121
ON-CHIP X2/EXCLK/P122
OSCILLATOR
VOLTAGE
REGULATOR REGC
RxD2/P14
INTPO/P137
INTP1/P50,
- INTERRUPT INTP2/P51
CONTROL INTP3/P30,
INTP4/P31

~—— INTP5/P16

Remark Functions in parentheses in the above figure can be assigned via settings in the peripheral /O

redirection register (PIOR).

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

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

R01DS0131EJ0330
Mar 31, 2016

Rev.3.30

RENESAS

Page 39 of 196



RL78/G13

1.

OUTLINE

1.6 Outline of Functions

[20-pin, 24-pin, 25-pin, 30-pin, 32-pin, 36-pin products]
Caution This outline describes the functions at the time when Peripheral I/0 redirection register (PIOR)

is set to OOH.
(1/2)
Item 20-pin 24-pin 25-pin 30-pin 32-pin 36-pin
53] o) 53] o] o) 53] 3] s oy) o 3] By oy)
[$2) a1 [$2) a1 S]] (8] )] a1 [$)] [9)] a1 [9)]
3 I 3 1 I 1 N 1 1 i 1 a1
o o o o o o o o o o o o
o - o - o g o —_ o = o =
e 2 N N 2 54 Z £ 2 2 Q Q
Code flash memory (KB) 16 to 64 16 to 64 16 to 64 16 to 128 16 to 128 16 to 128
Data flash memory (KB) 4 - 4 - 4 4t08 - 4108 4t08
RAM (KB) 2 to 4" 2 to 4" 2 to 4" 2to 12" 2to 12" 21to 12"
Address space 1 MB
Main system | High-speed system | X1 (crystal/ceramic) oscillation, external main system clock input (EXCLK)
clock clock HS (High-speed main) mode: 1 to 20 MHz (Voo = 2.7 to 5.5 V),
HS (High-speed main) mode: 1 to 16 MHz (Voo = 2.4 t0 5.5 V),
LS (Low-speed main) mode: 1 to 8 MHz (Voo = 1.8 to 5.5 V),
LV (Low-voltage main) mode: 1 to 4 MHz (Voo = 1.6 t0 5.5 V)
High-speed on-chip | HS (High-speed main) mode: 1 to 32 MHz (Voo =2.7 t0 5.5 V),
oscillator HS (High-speed main) mode: 1 to 16 MHz (Voo = 2.4 to 5.5 V),
LS (Low-speed main) mode: 1to 8 MHz (Voo =1.8105.5V),
LV (Low-voltage main) mode: 1 to 4 MHz (Voo = 1.6 to 5.5 V)
Subsystem clock _
Low-speed on-chip oscillator 15 kHz (TYP.)
General-purpose registers (8-bit register x 8) x 4 banks
Minimum instruction execution time | 0.03125 us (High-speed on-chip oscillator: fn = 32 MHz operation)
0.05 s (High-speed system clock: fux = 20 MHz operation)
Instruction set o Data transfer (8/16 bits)
o 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.
1/O port Total 16 20 21 26 28 32
CMOS I/0 13 15 15 21 22 26
(N-ch O.D. I/O | (N-ch O.D. I/O | (N-ch O.D. I/O | (N-ch O.D. I/O | (N-ch O.D. I/O | (N-ch O.D. I/O
[Vop withstand | [Vop withstand | [Voo withstand | [Voo withstand | [Voo withstand | [Voo withstand
voltage]: 5) voltage]: 6) voltage]: 6) voltage]: 9) voltage]: 9) voltage]: 10)
CMOS input 3 3 3 3 3 3
CMOS output - - 1 - - -
N-ch O.D. I/O - 2 2 2 3 3
(withstand voltage: 6 V)
Timer 16-bit timer 8 channels
Watchdog timer 1 channel
Real-time clock (RTC) 1 channel"*?
12-bit interval timer (IT) 1 channel
Timer output 3 channels 4 channels 4 channels (PWM outputs: 3"°%),
(PPYV'S\;I outputs: | (PWM outputs: 3"*?) 8 channels (PWM outputs: 7% "°*
2 ote
RTC output -
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.
R5F100xD, R5F101xD (x =6 to 8, Ato C): Start address FF300H
R5F100xE, R5F101xE (x =6 t0 8, Ato C): Start address FEFOOH
For the RAM areas used by the flash library, see Self RAM list of Flash Self-Programming Library
for RL78 Family (R20UT2944).
2. Only the constant-period interrupt function when the low-speed on-chip oscillator clock (fiL) is
selected
R0O1DS0131EJ0330 Rev.3.30 .zEN ESNS Page 48 of 196
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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) (4/5)

ltems Symbol Conditions MIN. TYP. MAX. Unit
Output voltage, | Vori P00 to P07, P10 to P17, P30 to 4.0V <EVopo<5.5V,| EVooo — \%
high P37, P40 to P47, P50 to P57, P64 | lon1 =—10.0 mA 1.5
to P67, P70 to P77, P80 to P87, 4.0V <EVooo<5.5 V, EVboo — Vv
P90 to P97, P100 to P106, P110t0 | |, = _3 0 mA 0.7
P117, P120, P125 to P127, P130,
< < -
P140 to P147 2.7V <EVbpo <5.5V,| EVbbo \
lowt = —2.0 mA 0.6
1.8V <EVbpo<5.5V,| EVbpo — \
loHt = -1.5 mA 0.5
1.6 V<EVbpo<5.5V,| EVbooo— \
loHt = -1.0 mA 0.5
Vot P20 to P27, P150 to P156 1.6V<Vop<55V, |Voo-0.5 Vv
loHz2 = -100 p A
Output voltage, | Vot P00 to P07, P10 to P17, P30 to 40V <EVooo<5.5YV, 1.3 \%
low P37, P40 to P47, P50 to P57, P64 | lo1 =20 mA
to P67, P70 to P77, P80 to P87, 4.0V <EVooo<55V, 07 v
P90 to P97, P100 to P106, P110 to lois = 8.5 MA
P117, P120, P125 to P127, P130,
P140 to P147 27V <EVbo<55V, 0.6 \Y
lot = 3.0 mA
27V <EVoo<55V, 0.4 Vv
lott = 1.5 mA
1.8V <EVooo <55V, 0.4 \
lot = 0.6 mA
1.6 V<EVooo<5.5V, 0.4 \%
lott = 0.3 mA
VoLz P20 to P27, P150 to P156 1.6V<Vop<55V, 0.4 Vv
loLa =400 x A
VoLs P60 to P63 40V <EVooo<5.5YV, 2.0 \%
lots = 15.0 mA
40V <EVooo<55YV, 0.4 Vv
lo,s = 5.0 mA
27V <EVooo<55YV, 0.4 \%
los = 3.0 mA
1.8V <EVopo<5.5V, 0.4 \%
lo,s = 2.0 mA
1.6 V<EVooo<5.5V, 0.4 \
lo,s = 1.0 mA
Caution 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 do not output high level in N-ch open-drain mode.
Remark Unless specified otherwise, the characteristics of alternate-function pins are the same as those of the

port pins.

R01DS0131EJ0330 Rev.3.30
Mar 31, 2016

RENESAS

Page 61 of 196



RL78/G13 2. ELECTRICAL SPECIFICATIONS (Ta = -40 to +85°C)

Notes 1. Total current flowing into Voo, EVbpo, and EVoo1, including the input leakage current flowing when the
level of the input pin is fixed to Vbp, EVbpo, and EVob1, or Vss, EVsso, and EVssi. The values below the
MAX. column include the peripheral operation current. However, not including the current flowing into the
A/D converter, LVD circuit, I/O port, and on-chip pull-up/pull-down resistors and the current flowing during
data flash rewrite.

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

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

4. When high-speed on-chip oscillator and high-speed system clock are stopped. When AMPHS1 =1
(Ultra-low power consumption oscillation). However, not including the current flowing into the RTC, 12-bit
interval timer, and watchdog timer.

5. Relationship between operation voltage width, operation frequency of CPU and operation mode is as
below.

HS (high-speed main) mode: 2.7 V < Vbp < 5.5 V@1 MHz to 32 MHz
24V <Vop<55V@1 MHz to 16 MHz

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

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

Remarks 1. fux: High-speed system clock frequency (X1 clock oscillation frequency or external main system
clock frequency)
2. fin:  High-speed on-chip oscillator clock frequency
3. fsu: Subsystem clock frequency (XT1 clock oscillation frequency)
4. Except subsystem clock operation, temperature condition of the TYP. value is Ta = 25°C
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RL78/G13 2. ELECTRICAL SPECIFICATIONS (Ta = -40 to +85°C)

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. fmck: Serial array unit operation clock frequency

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

n: Channel number (mn = 00 to 03, 10 to 13))

(4) During communication at same potential (CSI mode) (slave mode, SCKp... external clock input) (1/2)
(Ta =—-40 to +85°C, 1.6 V < EVppo = EVpp1 < Vbb < 5.5V, 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.
SCKp cycle time | tkcyz 40V<EVoo<55 |20 MHz < fuck 8/fmck — — ns
Note 5
v fmek < 20 MHz 6/fmck 6/fmck 6/fmck ns
27V<EVopo<55 | 16 MHz < fuck 8/fmck — — ns
v fmek < 16 MHz 6/fmck 6/fmck 6/fmck ns
24V<EVom<55V 6/fmck 6/fmck 6/fmck ns
and 500 and and
500 500
1.8V<EVon<55V 6/fmck 6/fmck 6/fmck ns
and 750 and and
750 750
1.7V<EVooo <55V 6/fmck 6/fmck 6/fmek ns
and and and
1500 1500 1500
1.6 V<EVopo <55V — 6/fmck 6/fmek ns
and and
1500 1500
SCKp high-/low- | tkHz, 40V<EVoo<55V tkovz/2 — tkevz/2 tkevz/2 ns
level width kL2 7 -7 -7
27V<EVom<55V tkeya/2 — tkeya/2 tkeve/2 ns
8 -8 -8
1.8 V<EVoo<55V tkev2/2 — tkev2/2 tkey2/2 ns
18 -18 -18
1.7V<EVooo <55V tkeya/2 — tkeya/2 tkeve/2 ns
66 - 66 - 66
1.6 V<EVopo <55V — tkeya/2 tkeva/2 ns
- 66 - 66

(Notes, Caution, and Remarks are listed on the next page.)
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RL78/G13 2. ELECTRICAL SPECIFICATIONS (Ta = -40 to +85°C)

(7) Communication at different potential (2.5 V, 3 V) (CSI mode) (master mode, SCKp... internal clock output,
corresponding CSI00 only) (2/2)
(Ta = —40 to +85°C, 2.7 V < EVppo = EVpp1 < Vbb < 5.5V, Vss = EVsso = EVss1 =0V
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.

Slp setup time tsik1 40V <EVoo<55V, 23 110 110 ns
(to SCKp{)"*? 27V<Vo<4.0V,

Cb =20 pF, Ro = 1.4 kQ

2.7V <EVooo<4.0V, 33 110 110 ns

23V<Vh<27V,
Cb =20 pF, Ro =2.7 kQ

Slp hold time tksi 40V <EVooo<55V, 10 10 10 ns
(from SCKpd) "2 27V<Vb<4.0V,

Cb =20 pF, Ro = 1.4 kQ

2.7V <EVopo<4.0V, 10 10 10 ns

23V<Vh<27V,
Cb = 20 pF, Ro = 2.7 kQ

Delay time from SCKpT | tksor 40V <EVopo<5.5YV, 10 10 10 ns
to 27V<Vb<4.0V,
SOp output **** Co = 20 pF, Ro = 1.4 kQ

2.7V <EVoo<4.0V, 10 10 10 ns

23V<Vh<27V,
Cb = 20 pF, Ro = 2.7 kQ

Notes 1. When DAPmn = 0 and CKPmn = 0, or DAPmn = 1 and CKPmn = 1.
2. When DAPmn = 0 and CKPmn = 1, or DAPmn = 1 and CKPmn = 0.

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

Remarks 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), m: Unit number (m = 0), n: Channel number (n = 0),
g: PIM and POM number (g = 1)
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. This value is valid only when CSI00’s peripheral 1/O redirect function is not used.
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RL78/G13 2. ELECTRICAL SPECIFICATIONS (Ta = -40 to +85°C)

(8) Communication at different potential (1.8 V, 2.5 V, 3 V) (CSI mode) (master mode, SCKp... internal clock output)
(33)
(Ta =—-40 to +85°C, 1.8 V < EVppo = EVpp1 < Vbb < 5.5V, 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.

Slp setup time tsikt 40V<EVbpo<55YV, 44 110 110
(to SCKpJ) "’ 27V<Vb<4.0V,

Co = 30 pF, Ro = 1.4 kQ

2.7V <EVopo < 4.0 V, 44 110 110
23V<Ve<27V,

Cb =30 pF, Ro = 2.7 kQ

1.8V <EVbpoo < 3.3V, 110 110 110
1.6V<Vb<2.0V™?

Cb =30 pF, Ro = 5.5 kQ

Slp hold time tisi 40V <EVooo<5.5V, 19 19 19
(from SCKp{) "’ 27V<Voh<4.0V,

Co = 30 pF, Ro = 1.4 kQ

2.7V <EVbpo<4.0V, 19 19 19
23V<Vb<27V,

Co = 30 pF, Ro = 2.7 kQ

1.8 V<EVboo< 3.3V, 19 19 19
1.6V <Vb<2.0V"?,

Cb =30 pF, Ro = 5.5 kQ

Delay time from SCKpT | t«sor 40V <EVopo<5.5V, 25 25 25
to 2.7V<Vb<4.0V,

Note 1

SOp output Cb =30 pF, Ro = 1.4 kQ

27V <EVooo<4.0V, 25 25 25
23V<Vh<27V,

Cb =30 pF, Ro = 2.7 kQ

1.8V <EVboo< 3.3V, 25 25 25
1.6 V<Vb<2.0VNe?

Co = 30 pF, Ro = 5.5 kQ

Notes 1. When DAPmn = 0 and CKPmn = 1, or DAPmn = 1 and CKPmn = 0.
2. Use it with EVbpo > Vb.

ns

ns

ns

ns

ns

ns

ns

ns

ns

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

(Remarks are listed on the next page.)
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RL78/G13

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

CSI mode connection diagram (during communication at different potential)

<Slave>

Vb

RL78

microcontroller Slp

T

SCKp

SOp

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

SCK

SO

Sl

User device

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

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

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

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

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

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

Parameter Symbol Conditions MIN. TYP. MAX. Unit
Resolution RES 8 10 bit
Overall error*™*’ AINL 10-bit resolution 1.8V <AVRerP < 5.5V 1.2 5.0 LSB

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

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

ltems Symbol Conditions MIN. TYP. MAX. Unit
Output current, | lot1 Per pin for P00 to P07, P10 to P17, 8.5"*? 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 40.0 mA
P37, 27V <EVoo<4.0V 15.0 mA
P40 to P47, P102 to P106, P120,
P125 to P127, P130, P140 to P145 |24V <EVoo<27V 9.0 mA
(When duty < 70% "%
Total of P05, P06, P10 to P17, P30, {4.0V<EVbooo<55V 40.0 mA
P31, P50 to P57, P60 to P67, 27V < EVoo < 4.0V 35.0 mA
P70 to P77, P80 to P87, P90 to P97,
P100, P101, P110 to P117, P146, |24V <EVoo<27V 200 | mA
P147
(When duty < 70% "%
Total of all pins 80.0 mA
(When duty < 70% "%

lotz Per pin for P20 to P27, P150 to P156 0.4"%*? mA
Total of all pins 24V<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. 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%).
o 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 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)

3.6.3 POR circuit characteristics

(Ta = -40 to +105°C, Vss = 0 V)

Parameter Symbol Conditions MIN. TYP. MAX. Unit
Detection voltage Vpror Power supply rise time 1.45 1.51 1.57 \Y
VroR Power supply fall time 1.44 1.50 1.56 \
Minimum pulse width Trw 300 us

Note Minimum time required for a POR reset when Voo exceeds below Veor. This is also the minimum time
required for a POR reset from when Voo exceeds below 0.7 V to when Voo exceeds Veor while STOP mode is
entered or the main system clock is stopped through setting bit 0 (HIOSTOP) and bit 7 (MSTOP) in the clock
operation status control register (CSC).

Tew
Supply voltage (Vob)
VPOR
VeoroOr 0.7V -------------- -
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RL78/G13 3. ELECTRICAL SPECIFICATIONS (G: INDUSTRIAL APPLICATIONS Ta = -40 to +105°C)

3.8 Flash Memory Programming Characteristics

(Ta = —40 to +105°C, 2.4 V < Voo < 5.5 V, Vss = 0 V)

Parameter Symbol Conditions MIN. TYP. MAX. Unit
CPU/peripheral hardware clock | fck 24V <Vpbb<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 Note 4
Number of data flash rewrites Retained for 1 years 1,000,000
Notes 1,23 Ta=25°C

Retained for 5 years 100,000
TA =85°C "**
Retained for 20 years 10,000
Ta = 85°C "**

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.
4. This temperature is the average value at which data are retained.

3.9 Dedicated Flash Memory Programmer Communication (UART)

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

Parameter Symbol Conditions MIN. TYP. MAX. Unit
Transfer rate During serial programming 115,200 1,000,000, bps
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4. PACKAGE DRAWINGS

4.3 25-pin Products

R5F1008AALA, R5F1008CALA, R5F1008DALA, R5F1008EALA
R5F1018AALA, R5F1018CALA, R5F1018DALA, R5F1018EALA
R5F1008AGLA, R5F1008CGLA, R5F1008DGLA, R5F1008EGLA

JEITA Package Code RENESAS Code Previous Code MASS (TYP) [g]
P-WFLGA25-3x3-0.50 PWLGO0025KA-A P25FC-50-2N2-2 0.01
21x b/ P ox @ s[AB
ZD
: Slwlsal  z g
% 0 00 s
5 OO0 O OO0 |4
un e | 7@%@%7 3 227
. @/ O O O O 2
3 (7 © © Oy
I
ED CB A
INDEX MARK ‘Dlw|s|B] 07
A
|
’
|
[
(UNIT:mm)
E ITEM DIMENSIONS
D 3.00+0.10
E 3.00+0.10
DETAIL OF © PART DETAIL OF (D PART w 0.20
R0.17+0.05 0.4320.05— [e] 0.50
R0.12+0.05 0.33+0.05— A 0.69 +0.07
0.50+0.05— b 0.24 +0.05
0.365:0.05 x 0.05
y 0.08
yi 0.20
ZD 0.50
db ZE 0.50
(LAND PAD)
$0.34+0.05
(APERTURE OF 0.365+0.05 R0.165+0.05
SOLDER RESIST) 0.50+0.05
0.33+0.05 R0.215+0.05
0.43+0.05
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4. PACKAGE DRAWINGS

R5F100LCAFB, R5F100LDAFB, R5F100LEAFB, R5F100LFAFB, R5F100LGAFB, R5F100LHAFB, R5F100LJAFB,

R5F100LKAFB, R5F100LLAFB

R5F101LCAFB, R5F101LDAFB, R5F101LEAFB, R5F101LFAFB, R5F101LGAFB, R5F101LHAFB,
R5F101LJAFB, R5F101LKAFB, R5F101LLAFB
R5F100LCDFB, R5F100LDDFB, R5F100LEDFB, R5F100LFDFB, R5F100LGDFB, R5F100LHDFB, R5F100LJDFB,

R5F100LKDFB, R5F100LLDFB

R5F101LCDFB, R5F101LDDFB, R5F101LEDFB, R5F101LFDFB, R5F101LGDFB, R5F101LHDFB,
R5F101LJDFB, R5F101LKDFB, R5F101LLDFB
R5F100LCGFB, R5F100LDGFB, R5F100LEGFB, R5F100LFGFB, R5F100LGGFB, R5F100LHGFB,

R5F100LJGFB

JEITA Package Code

RENESAS Code

Previous Code

MASS (TYP) [g]

P-LFQFP64-10x10-0.50

PLQP0064KF-A

P64GB-50-UEU-2

0.35

HD
D
AR AT
48 33
—49 fC 720 m—
— — c—
\
— 1
— — L ="
— —
— —— 0 7& L
— ——
— —
— Jr — E HE Lp
— — — L1 —=
— ——
— —
— ——
— — (UNIT:mm)
— —
B — Y O 17— ITEM DIMENSIONS
D 10.0040.20
1 E 10.00+0.20
| HD 12.00+0.20
L 7ZE | L] HE 12.0040.20
A 1.60 MAX.
- ZD Al 0.10+0.05
A2 1.40+0.05
b v2s
AT b 0.22+0.05
A2 c 0.145+3:9%2
J l L 0.50
Lp 0.60+0.15
L L1 1.00%0.20
i 9 Sotgz
v s A1- (] 050
E . X 0.08
y 0.08
ZD 1.25
NOTE ZE 1.25

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

(1) VOLTAGE APPLICATION WAVEFORM AT INPUT PIN: Waveform distortion due to input noise or a
reflected wave may cause malfunction. If the input of the CMOS device stays in the area between VIL
(MAX) and VIH (MIN) due to noise, etc., the device may malfunction. Take care to prevent chattering noise
from entering the device when the input level is fixed, and also in the transition period when the input level
passes through the area between VIL (MAX) and VIH (MIN).

(2) HANDLING OF UNUSED INPUT PINS: Unconnected CMOS device inputs can be cause of malfunction.
If an input pin is unconnected, it is possible that an internal input level may be generated due to noise, etc.,
causing malfunction. CMOS devices behave differently than Bipolar or NMOS devices. Input levels of
CMOS devices must be fixed high or low by using pull-up or pull-down circuitry.  Each unused pin should be
connected to VDD or GND via a resistor if there is a possibility that it will be an output pin. All handling
related to unused pins must be judged separately for each device and according to related specifications
governing the device.

(3) PRECAUTION AGAINST ESD: A strong electric field, when exposed to a MOS device, can cause
destruction of the gate oxide and ultimately degrade the device operation. Steps must be taken to stop
generation of static electricity as much as possible, and quickly dissipate it when it has occurred.
Environmental control must be adequate. When it is dry, a humidifier should be used. It is recommended
to avoid using insulators that easily build up static electricity. Semiconductor devices must be stored and
transported in an anti-static container, static shielding bag or conductive material.  All test and measurement
tools including work benches and floors should be grounded. The operator should be grounded using a
wrist strap.  Semiconductor devices must not be touched with bare hands. Similar precautions need to be
taken for PW boards with mounted semiconductor devices.

(4) STATUS BEFORE INITIALIZATION: Power-on does not necessarily define the initial status of a MOS
device. Immediately after the power source is turned ON, devices with reset functions have not yet been
initialized. Hence, power-on does not guarantee output pin levels, 1/O settings or contents of registers. A
device is not initialized until the reset signal is received. A reset operation must be executed immediately
after power-on for devices with reset functions.

(5) POWER ON/OFF SEQUENCE: In the case of a device that uses different power supplies for the internal
operation and external interface, as a rule, switch on the external power supply after switching on the internal
power supply. When switching the power supply off, as a rule, switch off the external power supply and then
the internal power supply. Use of the reverse power on/off sequences may result in the application of an
overvoltage to the internal elements of the device, causing malfunction and degradation of internal elements
due to the passage of an abnormal current. The correct power on/off sequence must be judged separately
for each device and according to related specifications governing the device.

(6) INPUT OF SIGNAL DURING POWER OFF STATE : Do not input signals or an I/O pull-up power supply
while the device is not powered. The current injection that results from input of such a signal or I/O pull-up
power supply may cause malfunction and the abnormal current that passes in the device at this time may
cause degradation of internal elements. Input of signals during the power off state must be judged
separately for each device and according to related specifications governing the device.




