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True Low Power Platform (as low as 66 uA/MHz, and 0.57 pA for RTC + LVD), 1.6 Vto 5.5V
operation, 16 to 512 Kbyte Flash, 41 DMIPS at 32 MHz, for General Purpose Applications

1. OUTLINE

1.1 Features

Ultra-Low Power Technology

e 1.6 Vto 5.5V operation from a single supply

o Stop (RAM retained): 0.23 pA, (LVD enabled): 0.31
HA

e Halt (RTC + LVD): 0.57 pA

® Snooze: 0.70 mA (UART), 1.20 mA (ADC)

e Operating: 66 HA/MHz

16-bit RL78 CPU Core

e Delivers 41 DMIPS at maximum operating frequency
of 32 MHz

e Instruction Execution: 86% of instructions can be
executed in 1 to 2 clock cycles

o CISC Architecture (Harvard) with 3-stage pipeline

o Multiply Signed & Unsigned: 16 x 16 to 32-bit result in
1 clock cycle

e MAC: 16 x 16 to 32-bit result in 2 clock cycles

o 16-bit barrel shifter for shift & rotate in 1 clock cycle

o 1-wire on-chip debug function

Main Flash Memory

e Density: 16 KB to 512 KB

* Block size: 1 KB

* On-chip single voltage flash memory with protection
from block erase/writing

¢ Self-programming with secure boot swap function
and flash shield window function

Data Flash Memory

e Data Flash with background operation

¢ Data flash size: 4 KB to 8 KB size options
e Erase Cycles: 1 Million (typ.)

e Erase/programming voltage: 1.8 Vto 5.5V

RAM

¢ 2 KB to 32 KB size options

e Supports operands or instructions
e Back-up retention in all modes

High-speed On-chip Oscillator

e 32 MHz with +/- 1% accuracy over voltage (1.8 V to
5.5 V) and temperature (-20 °C to 85 °C)

* Pre-configured settings: 32 MHz, 24 MHz, 16 MHz,
12 MHz, 8 MHz, 6 MHz, 4 MHz, 3 MHz, 2 MHz,
and 1 MHz

Reset and Supply Management
e Power-on reset (POR) monitor/generator

Data Memory Access (DMA) Controller
¢ Up to 4 fully programmable channels
e Transfer unit: 8- or 16-bit

Multiple Communication Interfaces
e Up to 8 x I°C master

e Up to 2 x I°C multi-master

e Up to 8 x CSI/SPI (7-, 8-bit)

e Up to 4 x UART (7-, 8-, 9-hit)

e Upto1xLIN

Extended-Function Timers

o Multi-function 16-bit timers: Up to 16 channels

e Real-time clock (RTC): 1 channel (full calendar and
alarm function with watch correction function)

e Interval Timer: 12-bit, 1 channel

e 15 kHz watchdog timer : 1 channel (window function)

Rich Analog

e ADC: Up to 26 channels, 10-hit resolution, 2.1 ps
conversion time

e Supports 1.6 V

« Internal voltage reference (1.45 V)

e On-chip temperature sensor

Safety Features (IEC or UL 60730 compliance)
e Flash memory CRC calculation

* RAM parity error check

* RAM write protection

o SFR write protection

e lllegal memory access detection

» Clock stop/ frequency detection

o ADC self-test

General Purpose /O

e 5V tolerant, high-current (up to 20 mA per pin)

e Open-Drain, Internal Pull-up support

» Different potential interface support: Can connect to
a 1.8/2.5/3 V device

Operating Ambient Temperature
e Standard: —40 °C to +85 °C
e Extended: —40 °C to +105 °C

Package Type and Pin Count
From 3mm x 3mm to 14mm x 20mm
QFP: 44, 48, 52, 64, 80, 100, 128
QFN: 24, 32, 40, 48

e Low voltage detection (LVD) with 14 setting options SSOP: 20, 30
(Interrupt and/or reset function) LGA: 25, 36
BGA: 64
R01DS0131EJ0310 Rev.3.10 .QENESAS Page 1 of 194

Nov 15, 2013



RL78/G13 1. OUTLINE

O ROM, RAM capacities

Flash | Data | RAM RL78/G13

ROM | flash 20 pins 24 pins 25 pins 30 pins 32 pins 36 pins
128 8KB | 12KB - - - R5F100AG R5F100BG R5F100CG
KB - - - - R5F101AG R5F101BG R5F101CG
96 8KB | 8KB - - - R5F100AF R5F100BF R5F100CF
KB

- - - - R5F101AF R5F101BF R5F101CF

64 4KB | 4KB R5F1006E R5F1007E R5F1008E R5F100AE R5F100BE R5F100CE
KB - Note 1 R5F1016E R5F1017E R5F1018E R5F101AE R5F101BE R5F101CE
48 4KB | 3KB R5F1006D R5F1007D R5F1008D R5F100AD R5F100BD R5F100CD
KB - R5F1016D R5F1017D R5F1018D R5F101AD R5F101BD R5F101CD
32 4KB | 2KB R5F1006C R5F1007C R5F1008C R5F100AC R5F100BC R5F100CC
KB - R5F1016C R5F1017C R5F1018C R5F101AC R5F101BC R5F101CC
16 4KB | 2KB R5F1006A R5F1007A R5F1008A R5F100AA R5F100BA R5F100CA
KB - R5F1016A R5F1017A R5F1018A R5F101AA R5F101BA R5F101CA

Flash | Data | RAM RL78/G13

ROM | flash 40 pins 44 pins 48 pins 52 pins 64 pins 80 pins 100 pins 128 pins
512 8 KB | 32KB - R5F100FL | R5F100GL | R5F100JL | R5F100LL | R5F100ML | R5F100PL | R5F100SL

Note 3

KB - - R5F101FL | R5F101GL | R5F101JL | R5F101LL | R5F101ML | R5F101PL | R5F101SL
384 8KB | 24KB - R5F100FK | R5F100GK | R5F100JK | R5F100LK | R5F100MK | R5F100PK | R5F100SK
KB - - R5F101FK | R5F101GK | R5F101JK | R5F101LK | R5F101MK | R5F101PK | R5F101SK
256 8KB | 20KB - R5F100FJ | R5F100GJ | R5F100JJ | R5F100LJ | R5F100MJ | R5F100PJ | R5F100SJ
KB Note 2

- - R5F101FJ | R5F101GJ | R5F101JJ | R5F101LJ | R5F101MJ | R5F101PJ | R5F101SJ
192 8 KB | 16 KB | R5F100EH | R5F100FH | R5F100GH | R5F100JH | RSF100LH | R5F100MH | R5F100PH | R5F100SH
KB - R5F101EH | R5F101FH | R5F101GH | R5F101JH | R5F101LH | R5F101MH | R5F101PH | R5F101SH

128 8 KB | 12 KB | R5F100EG | R5F100FG | R5F100GG | R5F100JG | R5F100LG | R5F100MG | R5F100PG -
KB - R5F101EG | R5F101FG | R5F101GG | R5F101JG | R5F101LG | R5F101MG | R5F101PG -

96 8KB | 8 KB | R5F100EF | R5F100FF | R5F100GF | R5F100JF | R5F100LF | R5F100MF | RSF100PF -
KB

- R5F101EF | R5F101FF | R5F101GF | R5F101JF | R5F101LF | R5F101MF | R5F101PF -

64 4 KB 4 KB | R5F100EE | R5F100FE | R5F100GE | R5F100JE | R5F100LE = - =
Note 1
KB - R5F101EE | R5F101FE | R5F101GE | R5F101JE | R5F101LE - - -

48 4KB | 3KB | R5F100ED | R5F100FD | R5F100GD | R5F100JD | R5F100LD - - -
KB

- R5F101ED | R5F101FD | R5F101GD | R5F101JD | R5F101LD - - -
32 4KB | 2KB | R5F100EC | R5F100FC | RSF100GC | R5F100JC | R5F100LC - - -
KB

- R5F101EC | R5F101FC | R5F101GC | R5F101JC | R5F101LC - - -
16 4KB | 2KB | R5F100EA | R5F100FA | R5F100GA - - - - -
KB

- R5F101EA | R5F101FA | R5F101GA - - - - -

Notes 1. This is about 3 KB when the self-programming function and data flash function are used. (For details, see CHAPTER
3inthe RL78/G13 User's Manual Hardware)
2. This is about 19 KB when the self-programming function and data flash function are used. (For details, see
CHAPTER 3in the RL78/G13 User’'s Manual Hardware)
3. This is about 31 KB when the self-programming function and data flash function are used. (For details, see
CHAPTER 3in the RL78/G13 User’s Manual Hardware)
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RL78/G13 1. OUTLINE

1.2 List of Part Numbers

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

PartNo. R5F100LEAXxxxFB #V0

= Packaging specification
#UO :Tray (HWQFN,VFBGA WFLGA)
#V0 :Tray (LFQFPLQFP,LSSOP)
#WO : Embossed Tape (HWQFN,VFBGA,WFLGA)
#X0 :Embossed Tape (LFQFP, LQFP, LSSOP)
Package type:
SP: LSSOP, 0.65 mm pitch
FP : LFQFP, 0.80 mm pitch
FA : LFQFP, 0.65 mm pitch
FB : LFQFP, 0.50 mm pitch
NA : HWQFN, 0.50 mm pitch
LA : WFLGA, 0.50 mm pitchye,
BG : VFBGA, 0.40 mm pitch yoe 1

ROM number (Omitted with blank products)

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

ROM capacity:

: 16 KB

© 32KB

© 48 KB

© 64 KB

: 96 KB
1128 KB
1192 KB

: 256 KB

: 384 KBNote 2
512 KB\ere 2

GTmooO>

S mrxoT

Pin count:

: 20-pin

: 24-pin

: 25-pinNete 1
: 30-pin

: 32-pin

: 36_pinNotel
1 40-pin

: 44-pin

: 48-pin

: 52-pin

1 64-pin

1 80-pin

: 100-pin

: 128-pinNote2

NTUTUZIr«“OmMmMmMmOT>0NO

RL78/G13 group
100 : Data flash is provided
101 : Data flash is not providedN°t 2

Memory type:
F : Flash memory

Renesas MCU

Renesas semiconductor product

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

Table 1-1. List of Ordering Part Numbers

(1/12)
Pin Package Data Fields of Ordering Part Number
count flash Application
Note
20 pins 20-pin plastic LSSOP | Mounted | A R5F1006AASP#V0, R5F1006CASP#V0, R5F1006DASP#VO0,
(7.62 mm (300), 0.65 R5F1006EASP#V0
mm pitch) R5F1006AASP#X0, R5SF1006 CASP#X0, R5F1006DASP#XO0,
R5F1006EASP#X0
D R5F1006ADSP#V0, R5F1006CDSP#V0, R5F1006DDSP#V0,
R5F1006EDSP#V0
R5F1006ADSP#X0, R5F1006CDSP#X0, R5F1006DDSP#X0,
R5F1006EDSP#X0
G R5F1006AGSP#V0, R5F1006CGSP#V0, R5SF1006DGSP#V0,
R5F1006EGSP#V0
R5F1006AGSP#X0, R5F1006CGSP#X0, R5F1006DGSP#X0,
R5F1006EGSP#X0
Not A R5F1016AASP#V0, R5F1016CASP#V0, R5F1016DASP#V0,
mounted R5F1016EASP#V0
R5F1016AASP#X0, R5SF1016CASP#X0, R5F1016DASP#XO0,
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#WO, R5F1007CANA#WO0, R5F1007DANA#WO,
R5F1007EANA#WO
D R5F1007ADNA#UO, R5F1007CDNA#UO, R5F1007DDNA#UO,
R5F1007EDNA#UOQ
R5F1007ADNA#W0, R5F1007CDNA#WO0, R5F1007DDNA#WO,
R5F1007EDNA#WO0
G R5F1007AGNA#UO, R5F1007CGNA#UO, R5F1007DGNA#UO,
R5F1007EGNA#UO
R5F1007AGNA#WO0, R5F1007CGNA#WO0, R5F1007DGNA#WO,
R5F1007EGNA#WO
Not A R5F1017AANA#UO, R5F1017CANA#UO, R5F1017DANA#UO,
mounted R5F1017EANA#UO
R5F1017AANA#WO, R5F1017CANA#WO0, R5F1017DANA#WO,
R5F1017EANA#WO
D R5F1017ADNA#UO, R5F1017CDNA#UO, R5F1017DDNA#UO,
R5F1017EDNA#UOQ
R5F1017ADNA#WO0, R5F1017CDNA#WO0, R5F1017DDNA#WO,
R5F1017EDNA#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

(2/12)
Pin Package Data Fields of Ordering Part Number
count flash Application
Note
25 pins | 25-pin plastic Mounted | A R5F1008AALA#UO, R5F1008CALA#UO, R5F1008DALA#UO,
WFLGA (3 X 3mm, R5F1008EALA#UO
0.5 mm pitch) R5F1008AALA#WO, R5F1008CALA#WO, R5F1008DALA#WO,
R5F1008EALA#WO
Not A R5F1018AALA#UO, R5F1018CALA#UO, R5F1018DALA#UO,
mounted R5F1018EALA#UO
R5F1018AALA#WO, R5F1018CALA#WO, R5F1018DALA#WO,
R5F1018EALA#WO
30 pins | 30-pin plastic LSSOP | Mounted | A R5F100AAASP#V0, R5F100ACASP#V0, R5F100ADASP#VO0,
(7.62 mm (300), 0.65 R5F100AEASP#V0, R5F100AFASP#V0, R5SF100AGASP#V0
mm pitch) R5F100AAASP#X0, R5SF100ACASP#X0, R5F100ADASP#X0

R5F100AEASP#X0, R5F100AFASP#X0, R5F100AGASP#X0
D R5F100AADSP#V0, R5F100ACDSP#V0, R5F100ADDSP#VO,
R5F100AEDSP#V0, R5F100AFDSP#V0, R5F100AGDSP#V0
R5F100AADSP#X0, R5F100ACDSP#X0, R5F100ADDSP#X0,
R5F100AEDSP#X0, R5F100AFDSP#X0, R5F100AGDSP#X0
G R5F100AAGSP#V0, R5F100ACGSP#V0,
R5F100ADGSP#V0,R5F100AEGSP#V0,

R5F100AFGSP#V0, R5F100AGGSP#V0

R5F100AAGSP#X0, R5F100ACGSP#XO0,
R5F100ADGSP#X0,R5F L00AEGSP#XO,

R5F100AFGSP#X0, R5F100AGGSP#X0

Not A R5F101AAASP#V0, R5F101ACASP#V0, R5F101ADASP#V0,
mounted R5F101AEASP#V0, R5F101AFASP#V0, R5F101AGASP#VO0
R5F101AAASP#X0, RSF101ACASP#X0, R5F101ADASP#XO,
R5F101AEASP#X0, R5F101AFASP#X0, R5F101AGASP#X0
D R5F101AADSP#V0, R5F101ACDSP#V0, R5F101ADDSP#VO,
R5F101AEDSP#V0, R5F101AFDSP#V0, R5F101AGDSP#V0
R5F101AADSP#X0, R5F101ACDSP#X0, R5F101ADDSP#XO,
R5F101AEDSP#X0, R5F101AFDSP#X0, R5F101AGDSP#X0

32 pins | 32-pin plastic Mounted | A RSF100BAANA#UO, R5FLOOBCANA#UO, RSFL00BDANA#UO,
HWQFN (5 X 5 mm, RSF100BEANA#UO, R5FLO0BFANA#UO, RSFLO0BGANA#UO
0.5 mm pitch) RSF100BAANA#WO, RSF100BCANA#WO, R5FL00BDANAWO,

R5F100BEANA#WO, R5F100BFANA#WO, RSF100BGANAANO
D R5F100BADNA#UO, R5F100BCDNA#UO, R5F100BDDNA#UO,
R5F100BEDNA#UO, R5F100BFDNA#UO, R5F100BGDNA#UO
R5F100BADNA#WO, R5F100BCDNA#WO0, R5F100BDDNA#WO,
R5F100BEDNA#WO, R5F100BFDNA#WO0, R5F100BGDNA#WO
G R5F100BAGNA#UO, R5F100BCGNA#UO, RSF100BDGNA#UO,
R5F100BEGNA#UO, R5F100BFGNA#UO, R5SF100BGGNA#UO
R5F100BAGNA#WO0, R5F100BCGNA#WO, R5F100BDGNA#WO,
R5F100BEGNA#W0, R5F100BFGNA#WO0, R5F100BGGNA#WO
Not A R5F101BAANA#UO, R5F101BCANA#UO, R5F101BDANA#UO,
mounted R5F101BEANA#UO, RSF101BFANA#UO, R5F101BGANA#UO
R5F101BAANA#WO, R5F101BCANA#WO, R5F101BDANA#WO,
R5F101BEANA#WO, R5F101BFANA#WO, R5F101BGANA#WO
D R5F101BADNA#UO, R5F101BCDNA#UO, R5F101BDDNA#UO,
R5F101BEDNA#UO, R5F101BFDNA#UO, R5F101BGDNA#UO
R5F101BADNA#WO, R5F101BCDNA#WO0, R5F101BDDNA#WO,
R5F101BEDNA#WO, R5F101BFDNA#WO0, R5F101BGDNA#WO

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

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

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

Table 1-1. List of Ordering Part Numbers

(3/12)
Pin Package Data Fields of Ordering Part Number
count flash Application
Note
36 pins | 36-pin plastic WFLGA Mounted | A R5F100CAALA#UO, R5F100CCALA#UO, R5F100CDALA#UO,
(4 X4 mm, 0.5mm R5F100CEALA#UOQ, R5F100CFALA#UO, R5F100CGALA#UO
pitch) R5F100CAALA#WO, R5F100CCALA#WO0, R5F100CDALA#WO,
R5F100CEALA#WO0, R5F100CFALA#WO0, R5F100CGALA#WO
Not A R5F101CAALA#UO, R5F101CCALA#UO, R5F101CDALA#UO,
mounted R5F101CEALA#UO, R5F101CFALA#UO, R5F101CGALA#UO

R5F101CAALA#WO, R5F101CCALA#WO0, RSF101CDALA#WO,
R5F101CEALA#WO0, R5F101CFALA#WO0, R5F101CGALA#WO

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

R5F100EAANA#WO, RSF100ECANA#WO0, R5SF100EDANA#WO,
R5F100EEANA#WO0, RSF100EFANA#WO, RSF100EGANA#WO,
R5F100EHANA#WO

D R5F100EADNA#UO, R5F100ECDNA#UO, RSF100EDDNA#UO,
R5F100EEDNA#UO, R5F100EFDNA#UO, R5F100EGDNA#UO,
R5F100EHDNA#UO

R5F100EADNA#WO0, RSF100ECDNA#WO0, R5SF100EDDNA#WO,
R5F100EEDNA#WO0, R5F100EFDNA#WO0, RSF100EGDNA#WO,
R5F100EHDNA#WO

G R5F100EAGNA#UO, R5F100ECGNA#UO, R5F100EDGNA#UO,
R5F100EEGNA#UO, R5F100EFGNA#UO, R5F100EGGNA#UO,
R5F100EHGNA#UO

R5F100EAGNA#WO0, R5F100ECGNA#WO,
R5F100EDGNA#WO0, R5F100EEGNA#WO0, R5SF100EFGNA#WO,
R5F100EGGNA#WO0, R5F100EHGNA#WO

Not A R5F101EAANA#UO, R5SF101ECANA#UO, R5F101EDANA#UO,
mounted R5F101EEANA#UO, R5F101EFANA#UO, R5F101EGANA#UO,
R5F101EHANA#UO

R5F101EAANA#WO, R5SF101ECANA#WO, R5SF101EDANA#WO,
R5F101EEANA#WO, R5F101EFANA#WO, RSF101EGANA#WO,
R5F101EHANA#WO

D R5F101EADNA#UO, R5F101ECDNA#UO, R5SF101EDDNA#UO,
R5F101EEDNA#UO, R5F101EFDNA#UO, R5F101EGDNA#UO,
R5F101EHDNA#UO

R5F101EADNA#WO0, RSF101ECDNA#WO0, R5F101EDDNA#WO,
R5F101EEDNA#WO0, R5F101EFDNA#WO0, RSF101EGDNA#WO,
R5F101EHDNA#WO

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

(4/12)
Pin Package Data flash Fields of Ordering Part Number
count Application
Note
44 pins | 44-pin plastic LQFP Mounted A R5F100FAAFP#V0, R5F100FCAFP#V0, R5F100FDAFP#VO0,
(10 x 10 mm, 0.8 R5F100FEAFP#V0, R5F100FFAFP#V0, R5F100FGAFP#V0,
mm pitch) R5F100FHAFP#V0, R5F100FJAFP#V0, R5F100FKAFP#V0,
R5F100FLAFP#V0

R5F100FAAFP#X0, RSF100FCAFP#X0, R5F100FDAFP#XO0,
R5F100FEAFP#X0, RSF100FFAFP#X0, RSF100FGAFP#XO0,

R5F100FHAFP#X0, R5F100FJAFP#X0, R5SF100FKAFP#XO0,

R5F100FLAFP#X0

D R5F100FADFP#V0, R5F100FCDFP#V0, R5SF100FDDFP#VO,
R5F100FEDFP#V0, R5F100FFDFP#V0, R5F100FGDFP#VO,
R5F100FHDFP#V0, R5F100FJDFP#V0, RSF100FKDFP#VO,

R5F100FLDFP#V0

R5F100FADFP#X0, R5SF100FCDFP#X0, R5F100FDDFP#XO0,
R5F100FEDFP#X0, R5F100FFDFP#X0, R5F100FGDFP#XO0,
R5F100FHDFP#X0, R5F100FJDFP#X0, R5SF100FKDFP#XO0,

R5F100FLDFP#X0

G R5F100FAGFP#V0, R5F100FCGFP#V0, R5SF100FDGFP#VO0,
R5F100FEGFP#V0, R5F100FFGFP#V0, R5SF100FGGFP#VO,
R5F100FHGFP#V0, R5F100FIGFP#V0

R5F100FAGFP#X0, R5F100FCGFP#X0, R5F100FDGFP#XO0,
R5F100FEGFP#X0, R5F100FFGFP#X0, R5F100FGGFP#X0,
R5F100FHGFP#X0, R5F100FJGFP#X0

Not A R5F101FAAFP#V0, R5F101FCAFP#V0, R5F101FDAFP#VO,

mounted R5F101FEAFP#V0, R5F101FFAFP#V0, R5F101FGAFP#VO,
R5F101FHAFP#V0, R5F101FJAFP#V0, R5F101FKAFP#VO,
R5F101FLAFP#V0

R5F101FAAFP#X0, R5F101FCAFP#X0, R5F101FDAFP#X0,
R5F101FEAFP#X0, RSF101FFAFP#X0, RSF101FGAFP#XO0,
R5F101FHAFP#X0, R5F101FJAFP#X0, R5F101FKAFP#XO0,
R5F101FLAFP#X0

D R5F101FADFP#V0, R5F101FCDFP#V0, R5F101FDDFP#VO,
R5F101FEDFP#V0, R5F101FFDFP#V0, R5F101FGDFP#VO,
R5F101FHDFP#V0, R5F101FJDFP#V0, R5F101FKDFP#VO0,
R5F101FLDFP#V0

R5F101FADFP#X0, R5F101FCDFP#X0, R5F101FDDFP#XO0,
R5F101FEDFP#X0, R5F101FFDFP#X0, R5F101FGDFP#XO,
R5F101FHDFP#X0, R5F101FJDFP#X0, R5F101FKDFP#XO0,
R5F101FLDFP#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

(5/12)

Pin count Package Data flash Fields of Ordering Part Number

Application
Note
48 pins 48-pin plastic LFQFP Mounted A R5F100GAAFB#V0, R5F100GCAFB#V0, R5SF100GDAFB#VO,
(7 X 7mm, 0.5 mm R5F100GEAFB#V0, R5F100GFAFB#V0, R5F100GGAFB#V0,
pitch) R5F100GHAFB#V0, R5F100GJAFB#V0, R5SF100GKAFB#V0,
R5F100GLAFB#V0

R5F100GAAFB#X0, R5F100GCAFB#X0, R5SF100GDAFB#XO0,
R5F100GEAFB#X0, R5F100GFAFB#X0, R5F100GGAFB#XO0,
R5F100GHAFB#X0, R5F100GJAFB#X0, R5SF100GKAFB#XO0,
R5F100GLAFB#X0

D R5F100GADFB#V0, R5F100GCDFB#V0, R5F100GDDFB#VO,
R5F100GEDFB#V0, RSF100GFDFB#V0, R5SF100GGDFB#VO,
R5F100GHDFB#V0, R5F100GJDFB#V0, R5SF100GKDFB#V0,
R5F100GLDFB#V0

R5F100GADFB#X0, R5F100GCDFB#X0, R5F100GDDFB#XO0,
R5F100GEDFB#X0, R5F100GFDFB#X0, R5F100GGDFB#X0,
R5F100GHDFB#X0, R5F100GJDFB#X0, R5F100GKDFB#XO0,
R5F100GLDFB#X0

G R5F100GAGFB#V0, R5F100GCGFB#VO0,
R5F100GDGFB#V0, R5SF100GEGFB#VO0,
R5F100GFGFB#V0, R5F100GGGFB#VO0,
R5F100GHGFB#V0, R5F100GJGFB#V0

R5F100GAGFB#X0, R5F100GCGFB#X0,
R5F100GDGFB#X0, R5SF100GEGFB#X0,
R5F100GFGFB#X0, R5F100GGGFB#XO0,
R5F100GHGFB#X0, R5F100GJGFB#X0

Not A R5F101GAAFB#V0, R5F101GCAFB#V0, R5F101GDAFB#VO0,

mounted R5F101GEAFB#V0, R5F101GFAFB#V0, R5F101GGAFB#VO,
R5F101GHAFB#VO0, R5F101GJAFB#V0, R5F101GKAFB#VO,
R5F101GLAFB#V0

R5F101GAAFB#X0, R5F101GCAFB#X0, R5F101GDAFB#XO,
R5F101GEAFB#X0, R5F101GFAFB#X0, R5F101GGAFB#XO0,
R5F101GHAFB#X0, R5F101GJAFB#X0, R5F101GKAFB#XO0,
R5F101GLAFB#X0

D R5F101GADFB#V0, R5F101GCDFB#V0, R5F101GDDFB#V0,
R5F101GEDFB#V0, R5F101GFDFB#V0, R5F101GGDFB#VO0,
R5F101GHDFB#V0, R5F101GJDFB#V0, R5F101GKDFB#V0,
R5F101GLDFB#V0

R5F101GADFB#X0, R5F101GCDFB#X0, R5F101GDDFB#XO0,
R5F101GEDFB#X0, R5F101GFDFB#X0, R5F101GGDFB#XO0,
R5F101GHDFB#X0, R5F101GJDFB#X0, R5F101GKDFB#XO0,
R5F101GLDFB#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

(6/12)

Pin count

Package

Data flash

Fields of
Application

Note

Ordering Part Number

48 pins

48-pin plastic
HWQFN (7 x 7

mm, 0.5 mm pitch)

Mounted

R5F100GAANA#UO, R5F100GCANA#UO, R5SF100GDANA#UO,
R5F100GEANA#UO, R5F100GFANA#UO, R5SF100GGANA#UO,
R5F100GHANA#UO, R5F100GJANA#UO, R5F100GKANA#UO,
R5F100GLANA#UO

R5F100GAANA#WO0, R5F100GCANA#WO,
R5F100GDANA#WO0, R5F100GEANA#WO,
R5F100GFANA#WO0, R5SF100GGANA#WO,
R5F100GHANA#WO0, R5F100GJANA#WO, R5F100GKANA#WO,
R5F100GLANA#WO

R5F100GADNA#UO, R5F100GCDNA#UO, R5F100GDDNA#UO,
R5F100GEDNA#UO, R5F100GFDNA#UO, R5SF100GGDNA#UO,
R5F100GHDNA#UO, R5F100GJDNA#UO, R5SF100GKDNA#UO,
R5F100GLDNA#UO

R5F100GADNA#WO0, R5F100GCDNA#WO,
R5F100GDDNA#WO0, R5F100GEDNA#WO,
R5F100GFDNA#WO0, R5F100GGDNA#WO,
R5F100GHDNA#WO0, R5F100GJDNA#WO,
R5F100GKDNA#WO0, R5F100GLDNA#WO

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

R5F100GAGNA#WO0, R5F100GCGNA#WO,
R5F100GDGNA#WO0, R5SF100GEGNA#WO,
R5F100GFGNA#WO0, R5F100GGGNA#WO,
R5F100GHGNA#WO0, R5F100GJGNA#WO0

Not
mounted

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

R5F101GAANA#WO0, R5F101GCANA#WO,
R5F101GDANA#WO0, R5F101GEANA#WO,
R5F101GFANA#WO0, R5SF101GGANA#WO,
R5F101GHANA#WO, R5F101GJANA#WO, R5F101GKANA#WO,
R5F101GLANA#WO

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, R5F101GGDNA#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

(7/12)
Pin Package Data flash Fields of Ordering Part Number
count Application
Note
52 pins 52-pin plastic LQFP Mounted A R5F100JCAFA#V0, R5F100JDAFA#V0, R5F100JEAFA#VO,
(20 x 10 mm, 0.65 R5F100JFAFA#V0, R5F100JGAFA#V0, R5SF100JHAFA#VO,
mm pitch) R5F100JJAFA#V0, R5F100JKAFA#V0, R5F100JLAFA#V0

R5F100JCAFA#X0, R5SF100JDAFA#X0, R5SF100JEAFA#XO0,
R5F100JFAFA#X0, R5F100JGAFA#X0, R5F100JHAFA#XO0,
R5F100JJAFA#X0, R5F100JKAFA#X0, RSF100JLAFA#X0
D R5F100JCDFA#V0, R5F100JDDFA#V0, R5F100JEDFA#VO,
R5F100JFDFA#V0, R5F100JGDFA#V0, R5F100JHDFA#VO,
R5F100JJDFA#V0, R5F100JKDFA#V0, R5F100JLDFA#V0
R5F100JCDFA#X0, R5F100JDDFA#X0, R5F100JEDFA#XO0,
R5F100JFDFA#X0, RSF100JGDFA#X0, R5F100JHDFA#XO0,
R5F100JJDFA#X0, R5F100JKDFA#X0, R5F100JLDFA#X0
G R5F100JCGFA#V0, R5F100JDGFA#V0, R5F100JEGFA#VO,
R5F100JFGFA#V0,R5F100JGGFA#V0, R5F100JHGFA#VO,
R5F100JJGFA#V0O

R5F100JCGFA#X0, R5F100JDGFA#X0, R5F100JEGFA#X0,
R5F100JFGFA#X0,R5F100JGGFA#X0, R5F100JHGFA#XO,

R5F100JJGFA#X0
Not A R5F101JCAFA#V0, R5F101JDAFA#V0, RSF101JEAFA#VO,
mounted R5F101JFAFA#V0, R5F101JGAFA#V0, R5F101JHAFA#VO,

R5F101JJAFA#V0, R5F101JKAFA#V0, R5F101JLAFA#VO
R5F101JCAFA#X0, R5F101JDAFA#X0, R5SF101JEAFA#XO0,
R5F101JFAFA#X0, R5F101JGAFA#X0, R5F101JHAFA#XO0,
R5F101JJAFA#X0, R5F101JKAFA#X0, RSF101JLAFA#X0
D R5F101JCDFA#V0, R5F101JDDFA#V0, R5F101JEDFA#VO,
R5F101JFDFA#V0, R5F101JGDFA#V0, R5F101JHDFA#VO,
R5F101JJDFA#V0, R5F101JKDFA#V0, R5F101JLDFA#V0
R5F101JCDFA#X0, R5F101JDDFA#X0, R5SF101JEDFA#XO0,
R5F101JFDFA#X0, R5F101JGDFA#X0, R5F101JHDFA#XO0,
R5F101JJDFA#X0, R5F101JKDFA#X0, R5F101JLDFA#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

(8/12)
Pin count Package Data flash Fields of Ordering Part Number
Application
Note
64 pins 64-pin plastic LQFP Mounted A R5F100LCAFA#V0, R5F100LDAFA#V0, R5F100LEAFA#VO,
(12 x 12 mm, 0.65 R5F100LFAFA#V0, R5F100LGAFA#V0, R5F100LHAFA#VO,
mm pitch) R5F100LJAFA#V0, R5F100LKAFA#V0, R5F100LLAFA#V0

R5F100LCAFA#X0, RS5SF100LDAFA#X0, R5F100LEAFA#XO0,
R5F100LFAFA#X0, RSF100LGAFA#X0, RSF100LHAFA#XO0,
R5F100LJAFA#X0, R5F100LKAFA#X0, R5SF100LLAFA#X0
D R5F100LCDFA#V0, RSF100LDDFA#V0, R5F100LEDFA#VO,
R5F100LFDFA#V0, R5F100LGDFA#V0, R5F100LHDFA#VO,
R5F100LIDFA#V0, RSF100LKDFA#V0, R5F100LLDFA#VO
R5F100LCDFA#X0, R5SF100LDDFA#X0, R5F100LEDFA#X0,
R5F100LFDFA#X0, R5F100LGDFA#X0, R5F100LHDFA#XO0,
R5F100LJDFA#X0, R5F100LKDFA#X0, R5F100LLDFA#X0
G R5F100LCGFA#V0, R5F100LDGFA#V0, R5F100LEGFA#VO,
R5F100LFGFA#V0

R5F100LGGFA#V0, R5F100LHGFA#V0, R5F100LIGFA#V0
R5F100LCGFA#X0, R5SF100LDGFA#X0, RSF100LEGFA#X0,

R5F100LFGFA#X0

R5F100LGGFA#X0, R5F100LHGFA#X0, R5F100LJGFA#X0
Not A R5F101LCAFA#VO0, R5F101LDAFA#VO, RSF101LEAFA#VO,
mounted R5F101LFAFA#VO0, RSF101LGAFA#V0, R5F101LHAFA#VO,

R5F101LJAFA#V0, R5F101LKAFA#V0, R5F101LLAFA#VO
R5F101LCAFA#X0, R5F101LDAFA#X0, R5SF101LEAFA#XO0,
R5F101LFAFA#X0, RSF101LGAFA#X0, RSF101LHAFA#XO0,
R5F101LJAFA#X0, R5F101LKAFA#X0, R5SF101LLAFA#X0
D R5F101LCDFA#V0, R5F101LDDFA#V0, R5F101LEDFA#VO,
R5F101LFDFA#VO, R5F101LGDFA#V0, R5F101LHDFA#VO,
R5F101LIDFA#VO, RSF101LKDFA#VO, R5F101LLDFA#VO
R5F101LCDFA#X0, R5F101LDDFA#X0, R5F101LEDFA#XO0,
R5F101LFDFA#X0, R5F101LGDFA#X0, R5F101LHDFA#XO0,
R5F101LJDFA#X0, R5F101LKDFA#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
64 pins 64-pin plastic LFQFP Mounted A R5F100LCAFB#V0, R5F100LDAFB#V0, R5F100LEAFB#VO,
(20 X 10 mm, 0.5 mm R5F100LFAFB#V0, R5F100LGAFB#V0, R5F100LHAFB#VO,
pitch) R5F100LJAFB#V0, R5F100LKAFB#V0, R5SF100LLAFB#V0

R5F100LCAFB#X0, R5F100LDAFB#X0, R5F100LEAFB#XO0,
R5F100LFAFB#X0, R5F100LGAFB#X0, R5F100LHAFB#XO0,
R5F100LJAFB#X0, R5SF100LKAFB#X0, RSF100LLAFB#X0
D R5F100LCDFB#V0, R5F100LDDFB#V0, R5F100LEDFB#VO,
R5F100LFDFB#V0, R5F100LGDFB#V0, R5F100LHDFB#VO,
R5F100LJDFB#V0, R5F100LKDFB#V0, R5F100LLDFB#V0
R5F100LCDFB#X0, R5F100LDDFB#X0, R5SF100LEDFB#X0,
R5F100LFDFB#X0, R5F100LGDFB#X0, R5F100LHDFB#XO0,
R5F100LJDFB#X0, R5F100LKDFB#X0, R5F100LLDFB#X0
G R5F100LCGFB#V0, R5F100LDGFB#V0, R5F100LEGFB#VO0,
R5F100LFGFB#V0

R5F100LGGFB#V0, R5F100LHGFB#V0, R5F100LIJGFB#V0
R5F100LCGFB#X0, R5F100LDGFB#X0, R5F100LEGFB#XO0,

R5F100LFGFB#X0

R5F100LGGFB#X0, R5F100LHGFB#X0, R5F100LJGFB#X0
Not A R5F101LCAFB#V0, R5SF101LDAFB#V0, RSF101LEAFB#VO,
mounted R5F101LFAFB#V0, R5SF101LGAFB#V0, R5F101LHAFB#VO,

R5F101LJAFB#V0, R5F101LKAFB#V0, R5F101LLAFB#V0
R5F101LCAFB#X0, R5F101LDAFB#X0, R5F101LEAFB#XO0,
R5F101LFAFB#X0, R5F101LGAFB#X0, R5F101LHAFB#XO,
R5F101LJAFB#X0, R5SF101LKAFB#X0, RSF101LLAFB#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#XO0,
R5F101LFDFB#X0, R5F101LGDFB#X0, R5F101LHDFB#XO0,
R5F101LIJDFB#X0, R5F101LKDFB#X0, R5F101LLDFB#X0

64-pin plastic VFBGA Mounted A R5F100LCABG#UO, R5F100LDABG#UO, R5F100LEABG#UO,
(4 x4 mm, 0.4 mm R5F100LFABG#UO, R5F100LGABG#UO, R5F100LHABG#UO,
pitch) R5F100LJABG#UO

R5F100LCABG#WO0, R5F100LDABG#WO,
R5F100LEABG#WO0, RSF100LFABG#WO,
R5F100LGABG#WO0, R5F100LHABG#WO,

R5F100LJABG#WO
Not A R5F101LCABG#UO, R5F101LDABG#UO, R5F101LEABG#UO,
mounted R5F101LFABG#UO, RSF101LGABG#UO, R5F101LHABG#UO,
R5F101LJABG#UO

R5F101LCABG#WO0, R5F101LDABG#WO,
R5F101LEABG#WO0, RSF101LFABG#WO,
R5F101LGABG#WO0, R5F101LHABG#WO,
R5F101LJABG#WO

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

(10/12)
Pin count Package Data flash Fields of Ordering Part Number
Application
Note
80 pins 80-pin plastic Mounted A R5F100MFAFA#V0, R5SF100MGAFA#V0, R5F100MHAFA#VO,
LQFP R5F100MJAFA#V0, R5F100MKAFA#V0, RSF100MLAFA#VO
(14 x 14 mm, 0.65 R5F100MFAFA#X0, RSF100MGAFA#X0, RSF100MHAFA#XO0,
mm pitch) R5F100MJAFA#X0, R5SF100MKAFA#X0, R5SF100MLAFA#X0
D R5F100MFDFA#VO0, R5F100MGDFA#V0, R5SF100MHDFA#VO,

R5F100MJDFA#V0, R5F100MKDFA#V0, R5F100MLDFA#VO
R5F100MFDFA#X0, R5F100MGDFA#X0, R5F100MHDFA#XO0,
R5F100MJDFA#X0, R5F100MKDFA#X0, RSF100MLDFA#X0
G R5F100MFGFA#V0, R5SF100MGGFA#V0, R5SF100MHGFA#VO,
R5F100MJGFA#V0

R5F100MFGFA#X0, R5SF100MGGFA#X0, R5SF100MHGFA#XO0,
R5F100MJGFA#X0

Not A R5F101MFAFA#V0, R5F101MGAFA#V0, R5F101MHAFA#VO,
mounted R5F101MJAFA#V0, R5SF101MKAFA#V0, R5SF101MLAFA#V0
R5F101MFAFA#X0, R5F101MGAFA#X0, R5F101MHAFA#XO0,
R5F101MJAFA#X0, R5F101MKAFA#X0, R5SF101MLAFA#X0
D R5F101MFDFA#V0, R5F101MGDFA#V0, R5F101MHDFA#VO,
R5F101MJDFA#V0, R5F101MKDFA#V0, R5F101MLDFA#VO
R5F101MFDFA#X0, R5F101MGDFA#X0, R5F101MHDFA#XO0,
R5F101MJDFA#X0, R5F101MKDFA#X0, R5SF101MLDFA#X0

80-pin plastic Mounted A R5F100MFAFB#V0, R5F100MGAFB#V0, RSF100MHAFB#VO,
LFQFP (12 x 12 R5F100MJAFB#V0, R5F100MKAFB#V0, RSF100MLAFB#V0

mm, 0.5 mm pitch) R5F100MFAFB#X0, R5SF100MGAFB#X0, RSF100MHAFB#XO0,
R5F100MJAFB#X0, R5F100MKAFB#X0, R5F100MLAFB#X0

D R5F100MFDFB#V0, R5F100MGDFB#V0, R5SF100MHDFB#VO,

R5F100MJDFB#V0, R5F100MKDFB#V0, R5F100MLDFB#V0
R5F100MFDFB#X0, R5SF100MGDFB#X0, RSF100MHDFB#XO0,
R5F100MJDFB#X0, R5F100MKDFB#X0, R5F100MLDFB#X0
G R5F100MFGFB#V0, R5F100MGGFB#V0, R5SF100MHGFB#V0,
R5F100MJGFB#V0

R5F100MFGFB#X0, R5F100MGGFB#X0, R5SF100MHGFB#XO0,
R5F100MJGFB#X0

Not A R5F101MFAFB#V0, R5F101MGAFB#V0, RSF101MHAFB#VO,
mounted R5F101MJAFB#V0, R5F101MKAFB#V0, R5F101MLAFB#V0
R5F101MFAFB#X0, R5F101MGAFB#X0, R5SF101MHAFB#XO0,
R5F101MJAFB#X0, R5F101MKAFB#X0, R5F101MLAFB#X0
D R5F101MFDFB#VO0, R5F101MGDFB#V0, R5F101MHDFB#VO,
R5F101MJDFB#V0, R5F101MKDFB#V0, R5F101MLDFB#V0
R5F101MFDFB#X0, R5F101MGDFB#X0, RSF101MHDFB#XO0,
R5F101MJDFB#X0, R5SF101MKDFB#X0, R5SF101MLDFB#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

(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#VO,
LFQFP (14 x 14 R5F100PJAFB#V0, R5SF100PKAFB#V0, R5F100PLAFB#VO0
mm, 0.65 mm R5F100PFAFB#X0, R5SF100PGAFB#X0, R5F100PHAFB#XO0,
pitch) R5F100PJAFB#X0, R5SF100PKAFB#X0, R5F100PLAFB#X0
D R5F100PFDFB#V0, R5F100PGDFB#V0, R5F100PHDFB#VO0,

R5F100PJDFB#V0, R5F100PKDFB#V0, R5F100PLDFB#V0
R5F100PFDFB#X0, R5F100PGDFB#X0, R5F100PHDFB#XO,
R5F100PJDFB#X0, R5F100PKDFB#X0, R5F100PLDFB#X0

G R5F100PFGFB#V0, R5F100PGGFB#V0, R5F100PHGFB#VO,
R5F100PJGFB#V0

R5F100PFGFB#X0, RSF100PGGFB#X0, R5F100PHGFB#XO0,
R5F100PJGFB#X0

Not mounted | A R5F101PFAFB#V0, R5F101PGAFB#V0, R5F101PHAFB#VO,

R5F101PJAFB#V0, RSF101PKAFB#V0, R5F101PLAFB#V0
R5F101PFAFB#X0, R5SF101PGAFB#X0, R5F101PHAFB#XO0,
R5F101PJAFB#X0, RSF101PKAFB#X0, R5F101PLAFB#X0
D R5F101PFDFB#V0, R5F101PGDFB#V0, R5F101PHDFB#VO,
R5F101PJDFB#V0, R5F101PKDFB#V0, R5F101PLDFB#V0
R5F101PFDFB#X0, R5F101PGDFB#X0, R5F101PHDFB#X0,
R5F101PJDFB#X0, R5F101PKDFB#X0, R5F101PLDFB#X0

100-pin plastic Mounted A R5F100PFAFA#V0, R5SF100PGAFA#V0, R5SF100PHAFA#VO,
LQFP (14 x 20 R5F100PJAFA#V0, R5F100PKAFA#V0, RSF100PLAFA#VO
mm, 0.65 mm R5F100PFAFA#X0, R5SF100PGAFA#X0, R5SF100PHAFA#XO0,
pitch) R5F100PJAFA#X0, R5F100PKAFA#X0, R5F100PLAFA#X0
D R5F100PFDFA#V0, R5F100PGDFA#V0, R5F100PHDFA#VO,

R5F100PJDFA#V0, R5F100PKDFA#V0, R5F100PLDFA#V0
R5F100PFDFA#X0, R5SF100PGDFA#X0, R5SF100PHDFA#X0,
R5F100PJDFA#X0, R5F100PKDFA#X0, R5F100PLDFA#X0

G R5F100PFGFA#V0, R5F100PGGFA#V0, R5F100PHGFA#VO,
R5F100PJGFA#V0

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

Not mounted | A R5F101PFAFA#V0, RSF101PGAFA#V0, R5SF101PHAFA#VO,

R5F101PJAFA#V0, R5F101PKAFA#V0, RSF101PLAFA#VO
R5F101PFAFA#X0, R5F101PGAFA#X0, R5F101PHAFA#XO0,
R5F101PJAFA#X0, R5F101PKAFA#X0, R5F101PLAFA#X0
D R5F101PFDFA#V0, R5F101PGDFA#V0, R5F101PHDFA#VO,
R5F101PJDFA#V0, R5F101PKDFA#V0, R5F101PLDFA#V0
R5F101PFDFA#X0, R5SF101PGDFA#X0, R5F101PHDFA#XO,
R5F101PJDFA#X0, R5F101PKDFA#X0, RSF101PLDFA#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

(12/12)

Pin count

Package

Data flash

Fields of
Application

Note

Ordering Part Number

128 pins

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

pitch)

Mounted

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

Not
mounted

R5F101SHAFB#V0, R5F101SJAFB#VO,
R5F101SKAFB#V0, R5SF101SLAFB#V0
R5F101SHAFB#X0, R5F101SJAFB#XO0,
R5F101SKAFB#X0, R5SF101SLAFB#X0
R5F101SHDFB#V0, R5F101SJDFB#VO,
R5F101SKDFB#V0, R5F101SLDFB#V0
R5F101SHDFB#X0, R5F101SJDFB#X0,
R5F101SKDFB#X0, R5F101SLDFB#X0

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

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

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

1. OUTLINE

1.3 Pin Configuration (Top View)

1.3.1 20-pin products

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

PO1/ANI16/TO00/RxD1 O
POO/ANI17/TI00/TXD1 O-=—+
P40/TOOLO O

RESET O——*

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

REGC O

Vss O——]

Vopo O——

le)

P Oo~NOOabhwWN

20
19
18
17
16
15
14
13
12
11

=———=O P20/ANIO/AVrerp

~—O P21/ANI1/AVRerm

=——O P22/ANI2

~—O P147/ANI18

~—O P10/SCK00/SCL00

~—0O P11/SI00/RxDO/TOOLRXD/SDAOO
~—O P12/SO00/TxDO/TOOLTXD
~—O P16/TI01/TO0L/INTP5/SO11
=—O P17/T102/TO02/SI11/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.

RO1DS0131EJ0310 Rev.3.10
Nov 15, 2013
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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)

exposed die pad

P21/ANI1/AVrerm O=—=
P20/ANIO/AVrerp O=—1
PO1/ANI16/TO00/RXD1 O=—=
POO/ANI17/TI00/TXD1 O=—
P40/TOOLO O=—~

RESET O=—

[
©

20
21
22
23
2

~ah
I~

5 =0 P11/SI00/RXDO/TOOLRXD/SDA0O
= +—0O P12/SO00/TxDO/TOOLTXD

5 [+=—0O P10/SCK00/SCL00
& [0 P16/TI01/TO0L/INTP5

B0 P22/ANI2
B l~—~0 P147/ANIL8

12 =—O P17/T102/TO02/SO11
~——=0O P50/INTP1/SI11/SDA11
10 [+=—O P30/INTP3/SCK11/SCL11
9 [=—O P31/TI03/TO03/INTP4/PCLBUZ0
\ 8 [=—O P61/SDAAOQ
7 [=—0O P60/SCLAO

-
[N

INDEX MARKJ

P121/X1 O——w
REGC O———»
Vss O———wn

Voo O——o

P137/INTPO O—
P122/X2/EXCLK O——=N

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. ltis recommended to connect an exposed die pad to Vss.

RO01DS0131EJ0310 Rev.3.10
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RL78/G13

1. OUTLINE

1.3.3 25-pin products

e 25-pin plastic WFLGA (3 x 3 mm, 0.50 mm pitch)

Top View Bottom View
P o
hooodsl s |ooodd
0 D D 4 OO 0OO0O0
SRS NONONY 3 OO 00O
SSEOGNONY 2 OO 00O
r .\) 0y T 1 G) ONONO) @
W r b ]
- \ g °
r
A B C D E E D C B A
INDEX MARK INDEX MARK
A B C D E
P40/TOOLO RESET PO1/ANI16/ P22/ANI2 P147/ANI18
TOOO/RxD1 5
P122/X2/ P137/INTPO POO/ANIL17/ P21/ANI1/ P10/SCKO00/
EXCLK TIO0/TxD1 AVREFM SCLOO 4
P121/X1 Vb P20/ANIO/ P12/SO00/ P11/S100/
AVREFP TxDO/ RxDO/ 3
TOOLTxD TOOLRXD/
SDAOO
REGC Vss P30/INTP3/ P17/TI02/ P50/INTP1/
SCK11/SCL11 TO02/S0O11 SI111/SDA11 2
P60/SCLAO P61/SDAAO P31/TI03/ P16/TI01/ P130
TOO3/INTP4/ TOO1/INTP5 1
PCLBUZO
A B C D E

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

Remark For pin identification, see 1.4 Pin Identification.

RO01DS0131EJ0310 Rev.3.10
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RL78/G13

1. OUTLINE

1.3.4 30-pin products

e 30-pin plastic LSSOP (7.62 mm (300), 0.65 mm pitch)

P20/ANIO/AVRrerp O=—»
PO1/ANI16/TO00/RXD1 O=—
POO/ANI17/TI00/TXD1 O=—
P120/ANI19 O=—»
P40/TOOLO O~=—+

RESET O—=

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

REGC O—

Vss O——

Voo O——

P60/SCLAO O
P61/SDAAQ O=—
P31/TI03/TO03/INTP4/PCLBUZ0O O=—"

15

30
29
28
27
26
25
24
23
22
21
20
19
18
17
16

«—=0O P21/ANI1/AVRerm

~—=0O P22/ANI2

~—=O P23/ANI3

«~—=O P147/ANI18

~—=O P10/SCKO00/SCLO0/(TI07)/(TO07)

~——=0O P11/SI00/RxDO/TOOLRXD/SDA00/(TI06)/(TO06)
~——=O P12/SO00/TXD0O/TOOLTXD/(TI05)/(TO05)
~—=0O P13/TxD2/S020/(SDAAO)/(TI04)/(TO04)
«—=O P14/RxD2/SI120/SDA20/(SCLAO0)/(TI03)/(TO03)
«—=O P15/PCLBUZ1/SCK20/SCL20/(TI02)/(TO02)
~——=O P16/TI01/TO01/INTP5/(RXDO)

«—=O P17/TI02/TO02/(TXDO)

=—O P51/INTP2/SO11

~——O P50/INTP1/SI11/SDA11

~—=O P30/INTP3/SCK11/SCL11

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 I/O

redirection register (PIOR). Refer to Figure 4-8 Format of Peripheral /0O Redirection Register
(PIOR) in the RL78/G13 User’s Manual Hardware.

RO1DS0131EJ0310 Rev.3.10
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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)
g ~
o 3 ~
£ oy
=5 £
g8gxP
20o098%
CEECER
~Saste
~ ==
O ¥ O =
8oES<sSe
FENOEAaNA
X308 3x%
SR XSoLlr
F2X0
2x239s555
So8a0zxgaa
SOCE2aGEE
EExnR2Z2
4o XV T
O9ANS I
naexodNee
SEFEOBLSO0
sEfsxyamkkE
X990 ANAAddA
OL0xx0LCeo
LALOEEQAEE
O -HdNMS O O~
[ e e e e B B |
[ Wya Wy o Wy a By o a N a N 0
T TT T T T T T exposed die pad
2423222120191817
P147/ANI18 O=—25 _ _ _ _ _ _ _ _ 16 =—=O P51/INTP2/SO11
P23/ANI3 O=—{26 : I 15 f«—O P50/INTP1/SI11/SDA11
P22/ANI2 O=—={27 , ' 14 [«—=O P30/INTP3/SCK11/SCL11
P21/ANIL/AVRes Oe—>128 | | 13 =0 P70
P20/ANIO/AVrerp O=—+{29 ! | 12 =—=0O P31/TI03/TO03/INTP4/PCLBUZ0
PO1/ANI16/TO00/RxD1 O-=~—30 : I 11 —=0O P62
POO/ANIL7/TIOO/TXD1 O=—={31 ~ J' 10 =—O P61/SDAAO
P120/ANI19 O=—»] 32' 9 |=—0O P60/SCLAO
/123456 78
INDEXMARK——/L Ll i i l ll
oOFoxXd0 23
P o
dpneEo3Q>>
OWZ X N
Bl T W g
S 89
o E N
N
—
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 I/O
redirection register (PIOR). Refer to Figure 4-8 Format of Peripheral /0O Redirection Register

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

3. Itis recommended to connect an exposed die pad to Vss.
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RL78/G13

1. OUTLINE

1.3.6 36-pin products

e 36-pin plastic WFLGA (4 x 4 mm, 0.5 mm pitch)

Top View

P N W b~ 01 O

Bottom View

EBOOOOd:l

ONONONONONO)
ONONONORONG,
ONONONORONO,
ONONONORONO,

ﬂOOOOﬁj

A B\C D E F F E D C B A
INDEX MARK
A B C D E F
P60/SCLAO Voo P121/X1 P122/X2/EXCLK | P137/INTPO P40/TOOLO
6
P62 P61/SDAAO Vss REGC RESET P120/ANI19
5
P72/S021 P71/SI121/ P14/RxD2/SI120/ | P31/TIO3/TO03/ | POO/TIOO/TxD1 | PO1/TO00/RXD1
4 SDA21 SDA20/(SCLAO) | INTP4/
/(TI03)/(TO03) ~ | PCLBUZO
P50/INTP1/ P70/SCK21/ P15/PCLBUZ1/ | P22/ANI2 P20/ANIO/ P21/ANI1/
3 | Sl1usDA11 scL21 SCK20/SCL20/ AVrerp AVRerm
(TI02)/(TO02)
P30/INTP3/ P16/TI01/TO01/ | P12/SO00/ P11/SIO0/RXDO/ | P24/ANI4 P23/ANI3
, | SCK1USCL11 | INTPS/(RXDO) | TXDO/TOOLTXD | TOOLRXD/
/(TIOS)/(TO05) | SDAOO/(TIOB)/
(TO06)
P51/INTP2/ P17/TI02/TO02/ | P13/TxD2/ P10/SCKO00/ P147/ANI18 P25/ANI5
1 | so11 (TXDO) SO20/(SDAAD)/ | SCLOO/(TIOT)/
(TI04)/(TO04) (TO07)
A B C D E F

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 I/O
redirection register (PIOR). Refer to Figure 4-8 Format of Peripheral 1/0 Redirection Register
(PIOR) in the RL78/G13 User’s Manual Hardware.
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Nov 15, 2013

RENESAS Page 21 of 194



RL78/G13 1. OUTLINE

1.3.7 40-pin products

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

R [-—O P11/SI00/RxD0O/TOOLRXD/SDAO0/(TI06)/(TOO6)

N |~——=0O P12/SO00/TXDO/TOOLTXD/(TIOS)/(TOO5)

B [~—=0O P13/TxD2/S020/(SDAAD)/(TI04)/(TO04)
B [~—=0 P14/RxD2/SI120/SDA20/(SCLAO)/(TI03)/(TO03)

N [=——=0 P15/PCLBUZ1/SCK20/SCL20/(TI02)/(TO02)

<
2 ~
£ a
= x
N~ o
=) S
s i
o
S Z ko
O Jq 6'
n o O
0 S o00Q
=43 EEA
A o Q &8
<O ook
< @ EEe=
< O O~ -
— - — — O
oo oo aQ
3029 232221
P26/ANI6 O=—=131 ___ _ ____ _ _ 20[~—=0O P50/INTP1/SI11/SDA11
P25/ANI5 O=—-={32 | exposeddie pad | 19}«—~O P30/INTP3/RTC1HZ/SCK11/SCL11
P24/ANI4 O=—+{33 | | 18f~——0O P70/KRO/SCK21/SCL21
P23/ANI3 O=—»{34 ! i 17}+——0O P71/KR1/SI21/SDA21
P22/ANI2. O=—=|35 | I 16f~——=0O P72/KR2/SO21
P21/ANIL/AVrerm O=—=36 ' 15«0 P73/KR3
|
P20/ANIO/AVRerr O=—=37 | . 14l«——=0O P31/TI03/TO03/INTP4/PCLBUZO
PO1/TO00/RXD1 O=—={38 ! 1 18j«——0O P62
POO/TIOOTXDL O=—{30 2% | 12|« =0 P61/SDAAO
P120/ANI19 O=—n 4(}4 1ot [——0 P6O/SCLAD

INDEX MARK——/

RESET O—— N
P124/XT2/EXCLKS O—— w
P123/XTL O—— &
P137/INTPO O——= &
P122/X2/[EXCLK O—— o
P121/X1 O——~

P40/TOOLO 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 I/O
redirection register (PIOR). Refer to Figure 4-8 Format of Peripheral /0 Redirection Register
(PIOR) in the RL78/G13 User’s Manual Hardware.
3. Itis recommended to connect an exposed die pad to Vss.
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RL78/G13 1. OUTLINE

1.3.8 44-pin products

e 44-pin plastic LQFP (10 x 10 mm, 0.8 mm pitch)

g —~
°S 8Sa
=5 E8
g8 =P
= 090 M=
EEO02%
cSa==2
N~ —_~
O ¥ O —
BoFS<Iss
FENOTEAINAQ
093X
~x X 8@ 8 [
cdh<s¥LdL <~
EJdp<agQwva
Toga<cdan
SOoOE®O ) = X
SESS20sL%d
0o 8 Qs N 8
N x0o0SYNRKR
© SFEQN>00Q
= ¥dognald4ad
< 020 xx022 E
R0 aadkEkE =
SN <O A ANMS WO O~
A A A A A AW
oooooooooo
3332 31 3029 28 27 26 25 24 23
P27/ANI7 O=—34 22 l«——=OP50/INTP1/SI11/SDA11
P26/ANI6 O 35 21 f=—=OP30/INTP3/RTC1HZ/SCK11/SCL11
P25/ANI5 O=—{36 20 }«——=OP70/KR0O/SCK21/SCL21
P24/ANI4 O 37 19 jJ«—=OP71/KR1/SI21/SDA21
P23/ANI3 O 38 18 J«—=O P72/KR2/S0O21
P22/ANI2 O=—39 17 f«—=OP73/KR3
P21/ANI1/AVRerm O~—=140 16 f=—=O P31/TIO3/TO03/INTP4/PCLBUZO
P20/ANIO/AVRerp O=—=141 15 fe—>=O P63
P01/TO00/RXD1 O~=—{42 14 }«—=(O P62
POO/TIO0/TXD1 O=—={43 O 13 |«—=(OP61/SDAAO
P120/ANI19 O=~—={44 12 f«—=(OP60/SCLAO
12 3456 78 91011
~NOIFNHONX d0 g 3
SolpS¥%Enl9>>
EOoWO®ZXagy
~N R X NS WA
os uwWyehgo
Y S ax
S o = oS
NI
N 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 I/O
redirection register (PIOR). Refer to Figure 4-8 Format of Peripheral 1/0 Redirection Register

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

[{e]
o
|_
Z a =
Q=0 &&
oax  >>
n Xk Txg
=45 S STANMSE WO~
0Ogo 2Jd2FINor
=Ne] zZ2z2zZz2zZz2Z2zZ2zZ2Zz
SEEoL L L LLLLL
T O A MO A NMS< LW O~
O O d AN NN NNNNAN
[ I W n W n I o I Y o N o N n Y n MY n B 0 Y
36 35 34 33 32 31 30 29 28 27 26 25
P120/ANI19 O=—»{37 24|«——0OP147/ANI18
P41/T107/TO07 O 38 23|«——=0OP146
P40/TOOLOO 39 22|«—OP10/SCK00/SCLO0/(TI07)/(TO07)
RESET O—={40 21|=——=0OP11/SI00/RXxDO/TOOLRXD/SDA00/(TI06)/(TO06)
P124/XT2/EXCLKS O—{41 20|«——=OP12/SO00/TXDO/TOOLTXD/(TIO5)/(TOO5)
P123/XT1O——={42 191+~ P13/TxD2/SO20/(SDAAD)/(TI04)/(TOO4)
P137/INTPO O—|43 18|+~ P14/RXD2/SI20/SDA20/(SCLAO)/(TI03)/(TOO3)
P122/X2/EXCLK O——=144 171« ——=OP15/PCLBUZ1/SCK20/SCL20/(TI02)/(TO02)
P121/X10O—45 16|+~ P16/TIOL/TOOL/INTP5/(RXDO)
REGCO—|46 15[«+——~0OP17/TI02/TO02/(TXDO)
Vss O——147 O 14« ~OP51/INTP2/SO11
Voo O——{48 13| «—~OP50/INTPL/SI11/SDALL
12 345678 9101112
O000O0O0OO0OOOOO
oo M " d A A A A A A
S3EE83888¢%37
[Sa) 3 OonnaoLOO
Qo LD FIDL2D
33 ©O53TLIIT
oo = X NFII®n ¥ X
FO2aodL0O
o N S 2
F o = < SN
za b foT
825 §£S0
opt “EE
ExX &
o I N
=BTy E
=~ zZ
g a =
& &
o 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 I/O
redirection register (PIOR). Refer to Figure 4-8 Format of Peripheral 1/0 Redirection Register

(PIOR) in the RL78/G13 User’s Manual Hardware.
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RL78/G13 1. OUTLINE

e 48-pin plastic HWQFN (7 x 7 mm, 0.5 mm pitch)
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P120/ANI19 O=—=37 24|<——=0O P147/ANI18

N
wW

P41/TI07/TO07 O=—={38 '~ 7 7 7 7 exposed die pad | -0 P146

P122/X2/[EXCLK O————{44
P121/X1 O——|45

17|~——~0O P15/PCLBUZ1/SCK20/SCL20/(TI02)/(TO02)
16[«——~0O P16/TI01/TO0L/INTP5/(RXDO)
REGC O——|46 15[«—~0O P17/TI02/TO02/(TXDO)

Vee O a7 14[«=——~0 P51INTP2/SO11

Voo O 4@ ~ T T T T T T 13|«——=~0O P50/INTP1/SI11/SDA11

INDEX MARKJ

P40/TOOLO O~—+{39 | 22|~——~0 P10/SCK00/SCLO0/(TI07)/(TOO7)
RESET O—~[40 | 21[~——=0 P11/SI100/RXDO/TOOLRXD/SDAQO/(TIOB)/(TOOB)
P124/XT2/EXCLKS O——=|41 | 20[~——=0 P12/SO00/TXDO/TOOLTXD/(TIO5)/(TOO5)
P123/XT1 O—={42 | 19[=——=0O P13/TXD2/SO20/(SDAAC)/(TI04)/(TO04)
P137/INTPO O—— =43 | P14/RxD2/SI20/SDA20/(SCLAO)/(TI03)/(TO03)
|
|
|

P63 O=—1»

P62 O=—mw
P31/TI03/TO03/INTP4/(PCLBUZ0) O=—=0

P60/SCLAO O

P61/SDAAO O
P75/KR5/INTP9/SCK01/SCLOL O~— o
P74/KRA/INTP8/SI01/SDA0L Oe—r
P73/KR3/SO01 O=—»{o0

P72/KR2/SO21 O
P71/KR1/SI21/SDA21 O~—5
P70/KRO/SCK21/SCL21 O~—E:
P30/INTP3/RTC1HZ/SCK11/SCL11 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 I/O
redirection register (PIOR). Refer to Figure 4-8 Format of Peripheral /0O Redirection Register
(PIOR) in the RL78/G13 User’s Manual Hardware.
3. Itis recommended to connect an exposed die pad to Vss.
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RL78/G13

1. OUTLINE

1.3.10 52-pin products

e 52-pin plastic LQFP (10 x 10 mm, 0.65 mm pitch)

P27/ANI7
P26/ANI6
P25/ANI5
P24/ANI4
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P22/ANI2
P21/ANI1/AVrerm
P20/ANIO/AVrerp
P130
PO3/ANI16/RxD1
PO2/ANI17/TxD1
P01/TO00
PO0/TI00

~—O P70/KRO/SCK21/SCL21
~—0O P71/KR1/SI21/SDA21
«—O P72/KR2/S021

«—O P73/KR3/S001

«—O P74/KR4/INTP8/SI01/SDAOL
<—O P75/KR5/INTP9/SCK01/SCLO1
«—O P76/KR6/INTP10/(RXD2)
«—O P77/KR7/INTP11/(TXD2)
~—O P31/TI03/TO03/INTP4/(PCLBUZO)
~—O P63

0O P62

«—O P61/SDAAO
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Caution Connect the REGC pin to Vss via a capacitor (0.47 to 1 uF).

Remarks 1.
2.

For pin identification, see 1.4 Pin Identification.
Functions in parentheses in the above figure can be assigned via settings in the peripheral I/O

redirection register (PIOR). Refer to Figure 4-8 Format of Peripheral /0O Redirection Register
(PIOR) in the RL78/G13 User’s Manual Hardware.
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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
PO3/ANI16/S110/RXxD1/SDA10
P02/ANI17/SO10/TxD1

l+———=0O P53/(INTP11)
l=——=0O P52/(INTP10)

& |=—0O P147/ANI18

Hf+——0P146

O

& [=——O P10/SCK00/SCLO0/(TI07)/(TOO7)

& [=——0 P11/S100/RXxDO/TOOLRXD/SDACO/(TIOB)/(TO0B)

£ [~——~0 P12/S000/TXDO/TOOLTXD/(INTPS5)/(TI05)/(TOO5)
& [=——=0 P13/TxD2/S020/(SDAA)/(TI04)/(TO04)
& [«——0O P14/RxD2/SI20/SDA20/(SCLAO)/(TIO3)/(TO03)

B [«——=0 P15/SCK20/SCL20/(TI02)/(TO02)
& [«——=0 P16/TI01/TO0L/INTP5/(SI00)/(RXDO)

& [«——=0 P17/TI02/TO02/(SO00)/(TXDO)
& |~——0 P55/(PCLBUZ1)/(SCKOO)

Qle——0 P54

A «——0O P51/INTP2/SO11

w
[e2]
w
a
w
w

@ [«—0O P50/INTP1/SI11/SDA11

32
31
30
29
28
27
26
25
24
23
22
21
20
19
18
17

=—0O PO05/TI05/TO05
[+—0O P06/TI06/TO06

[+—0O P71/KR1/SI21/SDA21
[~—0 P72/KR2/S021
+—0 P73/KR3/SO01

[~—O P63
[~—0O P62
0 P61/SDAAQ
=0 P60/SCLAO

P120/ANI19 O~ ~

P43 O N

P42/TI04/TO04 O=—+| »

P41/TI07/TO07 O~—= &

P40/TOOLO O=—= &
RESETO—— @
P124/XT2/EXCLKS O—— ~
P123/XT1 O——— ®
P137/INTPO O——— ©
P122/X2/[EXCLK O—— 5
P121/X1 O—— Rk

REGC O———RK

Vss O——— &

EVsso O— &

Voo O——— &

EVooo O———— &

Make EVsso pin the same potential as Vss pin.

Make Vob pin the potential that is higher than EVooo pin.
Connect the REGC pin to Vss via a capacitor (0.47 to 1 uF).

For pin identification, see 1.4 Pin Identification.
When using the microcontroller for an application where the noise generated inside the

[=—0O P30/INTP3/RTC1HZ/SCK11/SCL11

=—0O P70/KR0O/SCK21/SCL21

l+——=0 P74/KR4/INTP8/SI01/SDAO1
[+——0 P75/KR5/INTP9/SCK01/SCLO1
[=——=0O P76/KR6/INTP10/(RXD2)
[+———=0 P77/KR7/INTP11/(TXD2)
[+———0O P31/TI03/TO03/INTP4/(PCLBUZO0)

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

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

P01/TO00
P0O/TIO0
P141/PCLBUZ1/INTP7
P140/PCLBUZO/INTP6
Cautions 1.
2.
3.
Remarks 1.
2.
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 1/O Redirection Register
(PIOR) in the RL78/G13 User’'s Manual Hardware.
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RL78/G13 1. OUTLINE

e 64-pin plastic VFBGA (4 x 4 mm, 0.4 mm pitch)

Top View Bottom View
8 OXONCNORONOXOXO)
7 OXONCNORONOXOXO)
6 ONONOXONOXONOX®)
5 ONONOXONOXONOX®)
4 CO0O0O000O0O0
3 CO0O0000O0O0
2 OXONCNORONOXOXO)
1 OOOOOOO%j
A B CDEF GH H G F ED C B A
Index mark
Pin No. Name Pin No. Name Pin No. Name Pin No. Name
Al PO5/TI05/TO05 C1l P51/INTP2/SO11 El P13/TxD2/S0O20/ Gl P146
(SDAAO0)/(T104)/(TO04)
A2 P30/INTP3/RTC1HZ c2 P71/KR1/SI21/SDA21 |E2 P14/RxD2/S120/SDA20 |G2 P25/ANI5
/SCK11/SCL11 /(SCLAQ)/(TI03)/(TO03)
A3 P70/KRO/SCK21 C3 P74/KR4/INTP8/SI01 |E3 P15/SCK20/SCL20/ G3 P24/ANI4
/SCL21 /SDAO1 (T102)/(TO02)
A4 P75/KR5/INTP9 ca P52/(INTP10) E4 P16/TI01/TOO1/INTP5 |G4 P22/ANI2
/SCK01/SCL01 /(S100)/(RxDO0)
A5 P77/KR7/INTP11/ C5 P53/(INTP11) E5 P03/ANI16/SI10/RxD1 |G5 P130
(TxD2) /SDA10
A6 P61/SDAAO C6 P63 E6 P41/TI07/TO07 G6 P02/ANI17/SO10/TxD1
A7 P60/SCLAO c7 Vss E7 RESET G7 P0OO/TI00
A8 EVooo C8 P121/X1 E8 P137/INTPO G8 P124/XT2/EXCLKS
B1 P50/INTP1/SI11 D1 P55/(PCLBUZ1)/ F1 P10/SCK00/SCL0O0/ H1 P147/ANI18
/SDA11 (SCKO00) (TI07)/(TOO07)
B2 P72/KR2/S021 D2 PO6/TI06/TO06 F2 P11/SI00/RxD0O H2 P27/ANI7
/TOOLRXD/SDA00/
(TI06)/(TO06)
B3 P73/KR3/S0O01 D3 P17/T102/TO02/ F3 P12/SO00/TxD0O H3 P26/ANI6
(S0O00)/(TxD0) /TOOLTXD/(INTP5)/
(TI05)/(TO05)
B4 P76/KR6/INTP10/ D4 P54 F4 P21/ANI1/AVRerm H4 P23/ANI3
(RxD2)
B5 P31/TI03/TO03 D5 P42/T104/TO04 F5 P04/SCK10/SCL10 H5 P20/ANIO/AVRerr
/INTP4/(PCLBUZO0)
B6 P62 D6 P40/TOOLO F6 P43 H6 P141/PCLBUZ1/INTP7
B7 Vop D7 REGC F7 P01/TO00 H7 P140/PCLBUZO/INTP6
B8 EVsso D8 P122/X2/EXCLK F8 P123/XT1 H8 P120/ANI19

Cautions 1. Make EVsso pin the same potential as Vss pin.
2. Make 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
EVooo 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 1/O
redirection register (PIOR). Refer to Figure 4-8 Format of Peripheral I/O Redirection Register
(PIOR) in the RL78/G13 User’'s Manual Hardware.
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RL78/G13

1. OUTLINE

1.3.12 80-pin products

e 80-pin plastic LQFP (14 x 14 mm, 0.65 mm pitch)
e 80-pin plastic LFQFP (12 x 12 mm, 0.5 mm pitch)

P152/ANI10 O=~—+
P151/ANI9 O=~—"
P150/ANI8 O~—=

P27/ANI7 O=—+
P26/ANI6 O~=—~
P25/ANI5 O=—=
P24/ANI4 O=—=
P23/ANI3 O=—~
P22/ANI2 O~—~
P21/ANI1/AVrerm O=—"
P20/ANIO/AVrerp O=—=

P130 O

P04/SCK10/sCL10 O
PO03/ANI16/SI10/RxD1/SDA10 O
P02/ANI17/S010/TxD1 O
P01/TO00 O

P00/TIO0 O

P144/S030/TxD3 O
P143/SI130/RxD3/SDA30 O
P142/SCK30/SCL30 O

O P55/(PCLBUZ1)/(SCKO0)

l«—+~0O P16/TI0L/TOOL/INTP5/(SI00)/(RXDO)
O P54/SCK31/SCL31

[+~—0O P15/SCK20/SCL20/(T102)/(TO02)
[+~—=0O P17/T102/TO02/(SO00)/(TXDO0)

le—=O P52/SO31

S ~——0 P153/ANI11
& |~—=0O P100/ANI20
& l«——0 P147/ANI18
G le—0 P146

& |=——0 P111/(INTP11)
Fl«——0O P110/(INTP10)
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Al 0O P12/SO00/TXDO/TOOLTXD/(INTP5)/(TIO5)/(TOO5)

G le—=0O P11/SI00/RXDO/TOOLRXD/SDACO/(TIOB)/(TO06)
Ale+0O P13/TXD2/SO20/(SDAAC)/(TIOA)/(TO04)

€ l«——~0 P10/SCK00/SCLO0/(TIO?)/(TOOT7)
Gle+O P14/RXD2/SI20/SDA20/(SCLAO)/(TIO3)/(TOO3)

R |=—=0O P53/SI31/SDA31
& le——0O P51/INTP2/SO11

N
©
S
©
N
w

4

by

46 45

~
©

910111213141516 17 18 19 20

& [=—O P50/INTP1/SI11/SDA11

|« ~0O P30/INTP3/RTC1HZ/SCK11/SCL11
l« ~O PO5/TIOS/TO05

|« ~O PO6/TIOBITOO06

|« ~O P70/KRO/SCK21/SCL21

I« ~0O P71/KR1/SI21/SDA21

e ~O P72/KR2/S021

e ~OP73/KR3

L« ~O P74/KR4/INTP8

I« =0 P75/KR5/INTPY

.« ~O P76/KR6/INTP10/(RXD2)
. ~O P77/KR7/INTP11/(TXD2)

e ~OP67/TI13/TO13

e~ P66/TI12/TO12

e~ P65/TILLTOLL

«~O P64/TI10/TO10

I« ~O P31/TIO3/TO03/INTP4/(PCLBUZO0)
|l -~ P63/SDAAL

e~ P62/SCLAL

|~ P61/SDAAD

|« ~0 P6O/SCLAO

P45/S001 O=— &

P44/S101/SDA01 O
P43/SCK01/SCL01 O

P120/ANI19 O=—| w

©
o
P141/PCLBUZ1/INTP7 O=——{+ O

P140/PCLBUZO/INTP6 O=——rN

EVopo O——

REGC
Vss
EVsso
Voo

RESET
P124/XT2/EXCLKS
P123/XT1
P137/INTPO
P121/X1

P40/TOOLO O
P122/X2/EXCLK

P42/T104/TO04 O
P41/TI107/TO07 O

Cautions 1. Make EVsso pin the same potential as Vss pin.

2. Make Voo pin the potential that is higher than EVooo pin.

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

Remarks 1. For pin identification, see 1.4 Pin Identification.
2. When using the microcontroller for an application where the noise generated inside the
microcontroller must be reduced, it is recommended to supply separate powers to the Voo and

EVooo 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 1/0
redirection register (PIOR). Refer to Figure 4-8 Format of Peripheral 1/O Redirection Register
(PIOR) in the RL78/G13 User’'s Manual Hardware.

RO1DS0131EJ0310 Rev.3.10
Nov 15, 2013

RENESAS

Page 29 of 194



RL78/G13 1. OUTLINE

1.3.13 100-pin products

e 100-pin plastic LQFP (14 x 14 mm, 0.65 mm pitch)
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P154/ANI12 O=—~ 78 48 |«—=O P84/(INTP6)
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P152/ANI10 O=—] 80 46 |~—=O P82/(SO10)/(TXD1)
P151/ANI9 O~—n] 81 45 |+—=0O P81/(SI10)/(RXD1)/(SDAL0)
P150/ANI8 O~— 82 44 [+—=0 P8O/(SCK10)/(SCL10)
P27/ANI7 O=—=| 83 43 ——0 EVss1
P26/ANI6 O=~—=] 84 42 +—O P05
P25/ANI5 O=—=| 85 41 ~—=0O P06
P24/ANI4 O=—=1 86 40 [+~—0O P70/KR0/SCK21/SCL21
P23/ANI3 O=—=| 87 39 +—0O P71/KR1/SI21/SDA21
P22/ANI2 O=—=1 88 38 [+—0O P72/KR2/S021
P21/ANI1/AVrerm O~—=] 89 37 f~—0O P73/KR3
P20/ANIO/AVrerp O=—>1 90 36 [+—O P74/KR4/INTP8
P130 O=~—91 35 =0 P75/KR5/INTP9
P102/TI06/TO06 O=~—= 92 34 [~—0O P76/KR6/INTP10/(RXD2)
P04/SCK10/SCL10 O=—= 93 33 =0 P77/KR7/INTP11/(TXD2)
P03/ANI16/SI10/RxD1/SDA10 O=—= 94 32 [+~—0O P67/TI13/TO13
P02/ANI17/SO10/TxD1 O=—= 95 31 [+~—0O P66/TI112/TO12
P01/TO00 O=— 96 30 [~—O P65/TI11/TO11
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Cautions 1. Make EVsso, EVss1 pins the same potential as Vss pin.
2. Make Vop pin the potential that is higher than EVopo, EVop1 pins (EVopo = EVop1).
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 Vop, EVboo
and EVop1 pins and connect the Vss, EVssoand EVss1 pins to separate ground lines.

3. Functions in parentheses in the above figure can be assigned via settings in the peripheral 1/O
redirection register (PIOR). Refer to Figure 4-8 Format of Peripheral 1/O Redirection Register
(PIOR) in the RL78/G13 User’'s Manual Hardware.
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RL78/G13

1. OUTLINE

100-pin plastic LQFP (14 x 20 mm, 0.65 mm pitch)
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P120/ANI19 O~——+{81 50 |«——=0O P146/(INTP4)
P47/INTP2 O 82 49 [«+—=0 P111/(NTP11)
P46/INTP1/TI05/TO05 O 83 48 [«~—=0 P110/(INTP10)
P45/S001 O 84 47 [«—=0 P101
P44/S101/SDA01 O~——-+{85 46 [«——=0O P10/SCKO0/SCLO0/(TI07)/(TO07)
P43/SCK01/SCLO1 O~—+{86 45 [«——~0O P11/SI00/RXDO/TOOLRXD/SDAOO/(TIOB)/(TO06)
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P41 O 88 43 [«——=0O P13/TxD2/SO20/(SDAAQ)/(TI04)/(TO04)
P40/TOOLO O 89 42[«~——0O P14/RxD2/SI20/SDA20/(SCLAO)/(TI03)/(TO03)
RESET O—{90 41 [«——0O P15/SCK20/SCL20/(TI02)/(TO02)
P124/XT2/EXCLKS O—]91 40 [«——O P16/TI0L/TO01/INTP5/(SI00)/(RXDO)
P123/XT1 O—{92 39|«——=O P17/TI02/TO02/(SO00)/(TXDO)
P137/INTPO O—~a3 38 [«——O P57/(INTP3)
P122/X2/EXCLK O—]94 37 [«—O P56/(INTP1)
P121/X1 O—=]95 36 [~—=0 P55/(PCLBUZ1)/(SCK00)
REGC O—{9 35|~——=0 P54/SCK31/SCL31
Vss O——97 34 [«—=0 P53/SI31/SDA31
EVsso O—98 33 |«——0O P52/S031
Voo o——Joa O 32|~—=0 P51/S011
EVooo O——100 31|~——=0 P50/SI11/SDA11
1 23 456 7 8 91011121314 1516171819 20 21 2223 24 25 26 27 28 29 30
ooooooooLiiliilooooiiliiiiiiii
2233835555822 F3822538¢8¢ ka2
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gegodsa9258s38935% 285 88
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LAl TIpsenERES J0O Jdo0 &aaag
© © © © Py ~ g XX 7
foaaaazgzygy ozl Orp < %
z se Xg =g T
) << N X g3 3
=< S = O
3 NES &R 7 e
~ [N = 2
= [N S g
) Iy o
o o =
5 z
I =
o o
& &
Cautions 1. Make EVsso, EVss1 pins the same potential as Vss pin.

2.
3.

Remarks 1.
2.

For pin identification, see 1.4 Pin Identification.
When using the microcontroller for an application where the noise generated inside the

Make Voo pin the potential that is higher than EVooo, EVop1 pins (EVbbo = EVob1).
Connect the REGC pin to Vss via a capacitor (0.47 to 1 uF).

microcontroller must be reduced, it is recommended to supply separate powers to the Vop, EVboo

and EVob1 pins and connect the Vss, EVssoand EVssi pins to separate ground lines.

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

redirection register (PIOR). Refer to Figure 4-8 Format of Peripheral I/O Redirection Register

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

1. OUTLINE

1.3.14 128-pin products

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

~
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EQXSEQgESS
58 XgEer
SxXosanl S
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=20 N g 8 X
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codga STWwo Q3 SEEODSOPOHS253 S
SgEgg 2SS =R €5s58S55EEa838 E&
22 5% oR=1s] 0S08R%2029Z22z9080 =
SRedodroBs o200 DODOELDEESSSRDO =z
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[~ N W o o o W M Y o o N o o A o M o I Ty W M o M o T Y W o M o o T Y M M o M o My My My a My o My o M o My 0 TR
mm TOTTTOIOITOTOTTTTTTTT
102 101 100 99 98 97 96 95 94 93 92 91 90 89 88 57 86 65 684 83 82 81 80 79 78 77 16 75 74 73 72 71 70 69 68 67 66 65
P156/ANI14 O=—=103 64 O P86/(INTP8)
P155/ANI13 O=~——=]104 63 O P85/(INTP7)
P154/ANI12 O=—>105 62 O P84/(INTP6)
P153/ANI11 O~——+106 61 O P83
P152/ANI10 O=—]107 60 O P82/(SO10)/(TXD1)
P151/ANI9 O~——=]108 59 O P81/(SI10)/(RXD1)/(SDA10)
P150/ANI8 O=———+]109 58 |=—O P80/(SCK10)/(SCL10)
P27/ANI7 O=—-+=1110 57 O EVon
P26/ANI6 O~—+{111 56 O EVss1
P25/ANI5 O=——={112 55 O P05
P24/ANI4 O=~—~{113 54 O P06
P23/ANI3 O=+—={114 53 O P70/KRO/SCK21/SCL21
P22/ANI2 O=~——+{115 52 O P71/KR1/SI121/SDA21
P21/ANI1/AVreru O=—116 51 O P72/KR2/SO21
P20/ANIO/AVRerp O=—1117 50 O P73/KR3
P130 O+—|118 49 O P74/KR4/INTP8
P102/TI06/TO06 O~——+{119 48 O P75/KR5/INTP9
P07 O~—-+{120 47 (=—O P76/KR6/INTP10/(RXD2)
PO4/SCK10/SCL10 O=—121 46 O P77/KR7/INTP11/(TXD2)
PO3/ANI16/SI10/RxD1/SDA10 O~—+ 122 45 [=—O P67/TI13/TO13
P02/ANI17/SO10/TXD1 O=—=] 123 44 |=—0 P66/TI12/TO12
P01/TO00 O~——+{124 43 |=—0 P65/TILL/TO11
POO/TIO0 O~——>] 125 42 [=—0O P64/TI10/TO10
P145/TI07/TO07 O~—] 126 41 [=—O P3U/TI03/TO03/INTP4/(PCLBUZ0)
P144/SO30/TXD3 O] 127 O 40 [=—=0O P63/SDAAL
P143/SI30/RXxD3/SDA30 O~——] 128 39 [=—0O P62/SCLAL
123 4567 891011121314 15 1617181920 21222324 252627 282930 31323334 35363738
oooooooollLliiiooooliliiiliLLLLLLLLLLL
SEE2I8RI VS 283 833337388238 38822
g
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Cautions 1. Make EVsso, EVss1 pins the same potential as Vss pin.

2. Make Vop pin the potential that is higher than EVopo, EVop1 pins (EVbpbo = EVop1).
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 Vop, EVboo

and EVop1 pins and connect the Vss, EVssoand EVssi pins to separate ground lines.
3. 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 Hardware.
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RL78/G13

1. OUTLINE

1.4 Pin ldentification

ANIO to ANI14,

ANI16 to ANI26:

AVREFM:

AVREFP:

EVbpo, EVbp1:

EVsso, EVssi:

EXCLK:

EXCLKS:

INTPO to INTP11:

Analog input

A/D converter reference
potential (— side) input
A/D converter reference
potential (+ side) input
Power supply for port

Ground for port

External clock input (Main

system clock)
External clock input
(Subsystem clock)

Interrupt request from

REGC:
RESET:

RTC1HZ:

RxDO0 to RxD3:

SCKO00, SCKO01, SCK10,
SCK11, SCK20, SCK21,

SCLAO, SCLA1:

SCLAO, SCLA1, SCLOO,

SCLO1, SCL10, SCL11,
SCL20,SCL21, SCL30,
SCL31:

SDAAO, SDAA1, SDAOQO,

Regulator capacitance

Reset

Real-time clock correction clock
(1 Hz) output

Receive data

Serial clock input/output

Serial clock output

Nov 15, 2013

peripheral SDAO01,SDA10, SDA11,

KRO to KR7: Key return SDA20,SDA21, SDA30,

P00 to PO7: Port 0 SDA31: Serial data input/output

P10 to P17: Port 1 SI00, SI01, SI10, SI11,

P20 to P27: Port 2 SI20, SI21, SI30, SI31:  Serial data input

P30 to P37: Port 3 S000, SO01, SO10,

P40 to P47: Port 4 S011, SO20, SO21,

P50 to P57: Port 5 S030, SO31: Serial data output

P60 to P67: Port 6 TIOO to TIO7,

P70 to P77: Port 7 TI110 to TI17: Timer input

P80 to P87: Port 8 TOO0O0 to TOO07,

P90 to P97: Port 9 TO10to TO17: Timer output

P100 to P106: Port 10 TOOLO: Data input/output for tool

P110 to P117: Port 11 TOOLRXD, TOOLTxD: Data input/output for external device

P120 to P127: Port 12 TxDO to TxD3: Transmit data

P130, P137: Port 13 Vob: Power supply

P140 to P147: Port 14 Vss: Ground

P150 to P156: Port 15 X1, X2: Crystal oscillator (main system clock)

PCLBUZ0, PCLBUZ1: Programmable clock XT1, XT2: Crystal oscillator (subsystem clock)
output/buzzer output

R01DS0131EJ0310 Rev.3.10 :{ENESAS Page 33 of 194



RL78/G13

1. OUTLINE

1.5 Block Diagram

1.5.1 20-pin products

TIMER ARRAY
UNIT (8ch)

TI00/POO
TOO00/PO1

ch0

TIO1/TO01/P16 ~—f

TI02/TO02/P17 ~—

™ chl

- ch2

ch3

ch4

ch5

ché

ch7

WINDOW

WATCHDOG
TIMER

LOW-SPEED
ON-CHIP
OSCILLATOR

|

REAL-TIME
CLOCK

RxDO/P11 —
TxDO/P12 —~—

RxD1/P01 —
TxD1/P00 ~—

SERIAL ARRAY
UNITO (4ch)

UARTO

UART1

SCKO00/P10
SI00/P11 CslI00
S000/P12
SCK11/P30
SI11/P17 csi1
S011/P16
SCLO0/P10 ~— 1000
SDAQ0/P11 +—
SCL11/P30 ~—| o1t
SDA11/P17 -—

RL78
CPU
CORE

RN

CODE FLASH MEMORY

DATA FLASH MEMORY

RAM

Voo

I

Vss TOOLRxD/P11,
TOOLTxD/P12

=

MULTIPLIER&
DIVIDER,
MULITIPLY-
ACCUMULATOR

-

DIRECT MEMORY
ACCESS CONTROL

K=

BCD
ADJUSTMENT

<:> P00, PO1
<:> P10 to P12, P16, P17
<:> P20 to P22
oo}

~——= P40

o oo e
o e
o ]

=

ANIO/P20 to
ANI2/P22
ANI16/PO1, ANI17/POO,
A/D CONVERTER ANILE/P147
AVRrerr/P20
AVrern/P21
POWER ON RESET/ PORILVD
VOLTAGE CONTROL
DETECTOR
RESET CONTROL
{—>| ON-CHIP DEBUG TOOLO/P40
SYSTEM
CONTROL  [*——RESET
HIGH-SPEED X1/P121
ON-CHIP
OSCILLATOR X2/EXCLK/P122
VOLTAGE
REGULATOR REGC

INTERRUPT
CONTROL

~— INTPO/P137

[~ INTP3/P30

|~—— INTP5/P16
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RL78/G13

1. OUTLINE

1.5.2 24-pin products

TIMER ARRAY
UNIT (8ch)
e T w
TIOL/TO01/P16 =~——f= chl
TI02/TO02/P17 =~—1* ch2

TI03/TO03/P31 ~—

I

ch

ch4

chs

I

chl

ch7

WINDOW
WATCHDOG
TIMER

=

LOW-SPEED
ON-CHIP
OSCILLATOR

12-BIT INTERVAL
TIMER

)

{

REAL-TIME
’ CLOCK
SERIAL ARRAY
UNITO (4ch)
RxDO/P11 — UARTO
TXDO/P12 ~—
RxD1/P01 — UARTL
TXD1/P00 ~=—
SCK00/P10
SI00/P11 Csloo
S000/P12
SCK11/P30
SI11/P50 csli
SO11/P17

SCLOO/P10 -—
SDAOO/P11 ~—]

SCL11/P30 ~—
SDA11/P50 =—]

licoo

lIC11

DIRECT MEMORY
ACCESS CONTROL

BCD
ADJUSTMENT

{

RL78 CODE FLASH MEMORY
CPU
CORE : DATA FLASH MEMORY
RAM
Voo Vss TOOLRxD/P11,
TOOLTXD/P12

=

SERIAL
INTERFACE IICAO

[+— SDAA0/P61
SCLAO0/P60

BUZZER OUTPUT

CLOCK OUTPUT
CONTROL

PCLBUZ0/P31

MULTIPLIER&
DIVIDER,
MULITIPLY-
ACCUMULATOR

<:> P00, PO1
<:> P10 to P12, P16, P17
<:> P20 to P22
<:> P30, P31

<:> P60, P61
“ﬂ P121, P122
o ]
e -

ANIO/P20 to
ANI2/P22
ANI16/PO1, ANI17/POD,
K| AID CONVERTER ANI18/P147
AVrerr/P20
AVrern/P21
POWER ON RESET/ POR/LVD
VOLTAGE CONTROL
DETECTOR
<:> RESET CONTROL
{—>] ON-CHIP DEBUG TOOLO/P40
SYSTEM
CONTROL  [=——RESET
HIGH-SPEED X1/P121
ON-CHIP
OSCILLATOR| [ X2/EXCLK/P122
VOLTAGE
REGULATOR REGC

INTERRUPT
CONTROL

~— INTPO/P137

INTP1/P50

INTP3/P30,
INTP4/P31

l«—— INTP5/P16
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RL78/G13

1. OUTLINE

1.5.3 25-pin products

TIMER ARRAY
UNIT (&ch)

TIO0/PO0 —— =
TOO00/PO1

cho

TIO1/TO01/P16 ~—(=

TI02/TO02/P17 ~—

TIO3/TO03/P31 ~—*

chl

ch2

ch3

ch4

chs

ché

ch7

WINDOW
WATCHDOG
TIMER

LOW-SPEED
ON-CHIP
OSCILLATOR

SERIAL ARRAY
UNITO (4ch)

RxDO/P11 —
TXDO/P12 ~—] UARTO
RXD1/POL —
TXDL/POO ] UARTL

SCK00/P10
SI00/P11 CsI00
S000/P12
SCK11/P30
SI11/P50 csli1
S011/P17
SDAOO/P11 ~—
SCL11/P30 ~— o1
SDA11/P50 ~—

DIRECT MEMORY
ACCESS CONTROL

BCD
ADJUSTMENT

RL78
CPU
CORE

CODE FLASH MEMORY

| ~| DATA FLASH MEMORY

RAM

Voo

I

Vss TOOLRxD/P11,
TOOLTXD/P12

SERIAL
INTERFACE IICAO

[+— SDAA0/P61
SCLAO0/P60

BUZZER OUTPUT

CLOCK OUTPUT
CONTROL

PCLBUZ0/P31

MULTIPLIER&
DIVIDER,
MULITIPLY-
ACCUMULATOR

<:> P00, PO1
<:> P10 to P12, P16, P17
<:> P20 to P22
<:> P30, P31

oo |

P130
P137

| PORT14  [+—mp147

ANIO/P20 to
ANI2/P22
ANI16/PO1, ANI17/POD,
K| AID CONVERTER ANI18/P147
AVrerr/P20
AVrern/P21
POWER ON RESET/ POR/LVD
VOLTAGE CONTROL
DETECTOR
<:> RESET CONTROL
{—>] ON-CHIP DEBUG TOOLO/P40
SYSTEM
CONTROL  [=——RESET
HIGH-SPEED X1/P121
ON-CHIP
OSCILLATOR X2/EXCLK/P122
VOLTAGE
REGULATOR REGC

INTERRUPT
CONTROL

~— INTPO/P137

INTP1/P50

INTP3/P30,
INTP4/P31

l«—— INTP5/P16
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RL78/G13

1. OUTLINE

1.5.4 30-pin products

TIMER ARRAY
UNIT (8ch)
TI00/POO —— |~
TOOO0/POL ~— cho
TIOL/TO01/P16 ~—1»| chi
TI02/TO02/P17 -
(TI02/TO02/P15)
TI03/TO03/P31 __|_| -
(TI03/TO03/P14)
(TI04/TO04/P13) =~ chd
(TI05/TO05/P12) <=} chs
(TI07/TO07/P10) =] o
RxD2/P14 — =)
WINDOW
WATCHDOG
TIMER
LOW-SPEED
P 12-B|TT II'uEERVAL
OSCILLATOR

REAL-TIME
CLOCK

RL78
CPU
CORE

CODE FLASH MEMORY

~] DATA FLASH MEMORY

SERIAL ARRAY
UNITO (4ch)
RxDO/P11(RxD0/P16) ——|
UARTO
TXDO/P12(TXDO/P17) <—
oo —| ||
UARTL
TXD1/P00 ~—
SCKO00/P10
SI00/P11 CSI00
S000/P12
SCK11/P30
SI11/P50 csii1
S011/P51
SCLO0/P10 =— 1000
SDAOO/P11 ~—
SDA11/P50 =
SERIAL ARRAY
UNITL (2ch)
RxD2/P14 UART2
TxD2/P13
LINSEL
SCK20/P15
SI20/P14 Csi20
S020/P13
SCL20/P15 ~— 1c20
SDA20/P14 ~—

K=

-

RAM
Voo Vss TOOLRxD/P1L,
TOOLTXD/P12
[~—= SDAAO/P61(SDAAO/P13)
SERIAL
INTERFACE 1ICAO
SCLAO/P60(SCLAO/P14)
BUZZER OUTPUT
_________ PCLBUZO/P31,
CLOCK OUTPUT PCLBUZIPLS
CONTROL
MULTIPLIER&
DIVIDER, cRC
MULITIPLY-
ACCUMULATOR

=

DIRECT MEMORY
ACCESS CONTROL

-

BCD
ADJUSTMENT

<:> P00, POL
“ﬂ P10 to P17
““ P20 to P23
“ﬂ P30, P31
e

“ﬂ P50, P51
<:> P60, P61

| PorT12 P120
(21 P121, P122

~—— P137

S

ANIO/P20 to
ANI3/P23
ANI16/P01, ANI17/P00,
KD| AID CONVERTER ANI18/P147, ANI19/P120
AVRrerr/P20
AVRrern/P21
POWER ON RESET/ PORILVD
VOLTAGE CONTROL
DETECTOR
RESET CONTROL
{—>| ON-CHIP DEBUG TOOLO/P40
SYSTEM
CONTROL  [*=——RESET
HIGH-SPEED| [+ X1/P121
ON-CHIP
OSCILLATOR| [ X2/EXCLKIP122
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). Refer to Figure 4-8 Format of Peripheral I/O Redirection Register
(PIOR) in the RL78/G13 User’'s Manual Hardware.
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RL78/G13 1. OUTLINE

1.5.5 32-pin products

TIMER ARRAY
PORT 0 P00, PO1
INT o R
TIOO/POO —— =
TO00/PO1 ~—| cho - PORT 1 8 >P10to P17
TIOL/TOO1/P16 ~—t =] chl “-
PORT 2 & >P20to P23

TI02/T002/P17 | | h2
(TI02/TO02/P15) - PORT 3 K Z_>P30, P31
TI03/TO03/P31

- ch3
oo = | romrs |
- PORT 4 -~ P40
(TI04/TO04/P13) ~— cha
PORT 5 2" >pPs50, P51
N N = S _remrs |
(TI06/TO06/P11) = ché < PORT 6 K 3 >P60 to P62

(TI07/TO07/P10) =~

[

RxD2/P14 —— o7 ~—P70
K| PorT22 pazo0
WINDOW (2 P121,P122
watcHpoG [
TIMER
~—— P137
LOW-SPEED

qoper 12-|3|TT INTERVAL | )

OSCILLATOR k— {_) PORT14 ~—P147
CODE FLASH MEMORY

RL78 |—\
CPU

REAL-TIME

ANIO/P20 to
CLOCK K—]
CORE ~| DATA FLASH MEMORY ANI3/P23
N ANI16/PO1, ANI17/P00,
SERIAL ARRAY @ K)| A/D CONVERTER ANI18/P147, ANI19/P120
UNITO (4ch) AVRerp/P20
AVrern/P21
RXDO/P11(RXDO/P16) — @
TXDO/P12(TXDO/P17) < UARTO
RxD1/PO1 —— POWER ON RESET/ PORI/LVD
UARTL RAM VOLTAGE CONTROL
TXD1/PO0 ~— DETECTOR
SCK00/P10 K
S100/PLL coi RESET CONTROL
S000/P12
Voo Vss TOOLRxD/P11,
SCK11/P30 TOOLTXD/P12
SI11/P50 csit
SO11/P51 {—>| ON-CHIP DEBUG TOOLO/P40
s T ]| | ol sowarsismar
INTERFACE IICAO SCLAO/P60(SCLAO/P14) CSJSTTIEOML .~ rEseT
SCL11/P30 =— o niehspeep] f+——xwP121
SDA11/P50 ~— BUZZER OUTPUT ON-GHIP
PCLBUZO/P31, [~——=X2/EXCLK/P122
CAm-m------ PCLBUZ1/P15 OSCILLATOR
CLOCK OUTPUT
CONTROL
(2ch) MULTIPLIER& cRe REGULATOR
RxD2/P14 VAT - DIVIDER,
TxD2/P13 MULITIPLY- S
LINSEL ACCUMULATOR
INTPO/P137
SCK20/P15 K—> DIRECT MEMORY INTPL/PS0,
SI20/P14 CSI20 <:> ACCESS CONTROL <:> IIéBENRTIE%FI’_T INTP2/P51
S020/P13 INTP3/P30,
INTP4/P31
SCL20/P15~— BCD
-~ INTP5/P16
Someor1 ] K apabsmuent

Remark Functions in parentheses in the above figure can be assigned via settings in the peripheral /0O
redirection register (PIOR). Refer to Figure 4-8 Format of Peripheral I/O Redirection Register
(PIOR) in the RL78/G13 User’'s Manual Hardware.
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1. OUTLINE

1.5.6 36-pin products

TIMER ARRAY
UNIT (8ch)
TI00/PO0 —— 1|
TO00/PO1 ~— cho
TIOL/TO01/P16 ~—} chl
TI02To02/P17 | | 2
(TI02/TO02/P15)
TI03/TO03/P31 s
(TI03/TO03/P14)
(TI04/TO04/P13) == chd
(TI05/TO05/P12) == chs
(TI06/TO06/P11) == ché
(TI07/TO07/P10) ~——}~ 7
RXD2/P14 ——
WINDOW
WATCHDOG
TIMER
LOW-SPEED
S 12-BIT INTERVAL
OSCILLATOR TIMER
REAL-TIME
CcLOCK
SERIAL ARRAY
UNITO (4ch)
RXDO/P11(RXDO/P16) — |
UARTO
TXDO/P12(TXDO/P17) ~—|
RXD1/P01 ——
TXD1/PO0 ~—| UART?
SCKO00/P10
SI00/P11 csioo
S000/P12
SCK11/P30
SI11/P50 csii1
SO11/P51
SCLOO/P10~—| o
SDAOO/P11 ~—
SCL11/P30~—| oL
SDAL1/P50 ~—
SERIAL ARRAY
UNITL (2ch)
RxD2/P14
TXD2/P13 UART2
SCK20/P15
SI20/P14 CSI20
S020/P13
SCK21/P70
SI21/P71 csiz1
S021/P72
SCL20/P15~—| o2
SDA20/P14 =~
ey A IR
SDA21/P71 =]

RL78 CODE FLASH MEMORY
cPU :
corRe K—]
~| DATA FLASH MEMORY
3
RAM
Voo Vss TOOLRxD/P11,
TOOLTXD/P12
DAAO/P61(SDAAO/PL
(| sEriAL SDAADIP6L(SDAADIPLS)
INTERFACE [ICAQ
SCLAO/P60(SCLAO/P14)
BUZZER OUTPUT
K [ PCLBUZO/P3L,
CLOCK OUTPUT PCLBUZ1/P15
CONTROL
MULTIPLIERS.
(| DIVDER, CRC
MULITIPLY-
ACCUMULATOR

=

DIRECT MEMORY
ACCESS CONTROL

-

BCD
ADJUSTMENT

<:> P00, POL
“ﬂ P10 to P17
on to P25
P30, P31
e

Pso, P51
<:> P60 to P62
<:>P70 to P72

<:> PORT 12 P120
2 JP121, P122

~—— p137
= N
ANIO/P20 to
ANI5/P25
K”>| AID CONVERTER K271 ANI18/P147, ANIL9/P120
AVrerr/P20
AVRrerm/P21
POWER ON RESET/ PORILVD
VOLTAGE CONTROL
DETECTOR
RESET CONTROL
SYSTEM
CONTROL JE—
~——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 /0O
redirection register (PIOR). Refer to Figure 4-8 Format of Peripheral I/O Redirection Register
(PIOR) in the RL78/G13 User’'s Manual Hardware.

RO01DS0131EJ0310 Rev.3.10
Nov 15, 2013

RENESAS

Page 39 of 194



RL78/G13 1. OUTLINE

1.5.7 40-pin products

TIMER ARRAY
PORT 0 P00, PO1
o om0 (D
TIO0/POO ——
TO00/POL ~— cho “ﬂ P10 to P17
TIOL/TOO0L/P16 == chl -
- PORT 2 (7 >P20to P26
TI02/TO02/P17 || 2
(T102/T002/P15) O PORT 3 "2 >P30, P31
TIO3/TO03/P31
(TI03/TO03/P14) chs -
- PORT 4 ~——P40
(TI04/TO04/P13) ~—> chd
- PORT 5 P50, P51
R N | rors (2D
(TI06/TO06/P11) =— ché <:> P60 to P62
(TI07/TO07/P10) ~—>
RXD2/P14 —{+ ch? <) PORT 7 & >P70t0 P73
~—=P120
o
’—~ watcHDoG [ P121 to P124
TIMER

v

~—— P137
LOW-SPEED
P 12-BIT INTERVAL -
CODE FLASH MEMORY
REALTIME | RL78 N
RTCIHZ/P30 - cLOCK cPy — ANIO/P20 to
CORE DATA FLASH MEMORY ANIB/P26
—
SERIAL ARRAY > AID CONVERTER 2] ANI18/P147, ANILO/P120
UNITO (4ch) '
RxDO/P11(RxD0/P16) — AVrerp/P20
UARTO
TXDO/P12(TXDO/P17) ~—] @ AVrern/P21
R | UARTL KRO/P70 t
TXDL/POO ~— K| KEYRETURN KTapor s
SCK00/P10 AN
SI00/P11 csioo
SO00/P12 K POWERONRESET/| o 0
VOLTAGE
SCK11/P30 DETECTOR CONTROL
SI11/P50 csin1 I
SO11/P51
SCLO0/P10 e Voo Vss TOOLRxD/P11,
DAL TOOLTXD/P12 RESET CONTROL
Somupe0 et
- SERIAL SDAAO/P61(SDAAO/P13) ()| ON-CHIP DEBUG TOOLOP40
INTERFACE IICAO SCLAO/PE0(SCLAO/P14)
SERIAL ARRAY SYSTEM  |=——RESET
CONTROL e X1/P121
UNTE () BUZZER OUTPUT <~ X2/EXCLK/P122
RxD2/P14 N e B e P PCLBUZ0/P31, HIGH-SPEED
TxD2/P13 - POLBUZ1/P15 ON-CHIP | |+——XT1/P123
CLOCK OUTPUT OSCILLATOR
CONTROL [=——=XT2/EXCLKS/P124
SCK20/P15
VOLTAGE
S020/P13 <:> DIVIDER,
MULITIPLY-
SCK21/P70 ACCUMULATOR RxD2/P14
SI21/P71 Csi21 ‘—C INTPO/P137
S021/P72 DIRECT MEMORY INTP1/P50,
SCL20/P15~—| o0 M Access CoNTRoL | wTERRUPT INTP2/P51
SDA20/P14 «—| CONTROL INTP3/P30,
INTP4/P31
eyt N TSN B e = N
SDA21/P71 <— ADJUSTMENT INTP5/P16

Remark Functions in parentheses in the above figure can be assigned via settings in the peripheral /0O
redirection register (PIOR). Refer to Figure 4-8 Format of Peripheral I/O Redirection Register
(PIOR) in the RL78/G13 User’'s Manual Hardware.
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RL78/G13 1. OUTLINE

1.5.8 44-pin products

TIMER ARRAY
PORT 0 P00, PO1
T
TIOO/PO0 ——=|
TI01/TO0L/P16 ~— > chl - PORT 2 8" >P20 to P27
TI02/TO02/P17 . h2
(TI02/TO02/P15) () PorT3 K2 >P30, P31
TIO3/TO03/P31 | e
(TI03/TO03/P14)
- - PORT 4 K2 >pao, P41
(TI04/TO04/P13) ~—1= cha
- PORT 5 P50, P51
rosmoosein - | s | rowrs Kz)
(TI06/TO06/P11) =— ché <:> P60 to P63
TIO7/TO07/P41
(TI07/TO07/P10) =~ .
RxD2IP14 <) PORT 7 & >P70t0 P73
WINDOW =~ "P120
K= PorT12
WATCHDOG P121 to P124
TIMER
K> ~—— p137
LOW-SPEED 12-BIT INTERVAL
ON-CHIP || <:>
OSCILLATOR TWER K— - (2 »P146, P147
RL78 CODE FLASH MEMORY PORT 14 '
REALTIME |/, cru [
RTC1HZ/P30 ~—— CLOCK core K— (g ANIOP20 0
[°"| DATA FLASH MEMORY ANITIP27
SERIAL ARRAY
UNITO (ach) @ K”>| AID CONVERTER K271 ANI18/P147, ANIL9/P120
RxDO/P11(RxDO/P16) — AVrerp/P20
UARTO
TXDO/P12(TXDO/P17) ~— @ AVreru/P21
RO UARTL KRO/P70 t
TXDL/POO ~— K| KEYRETURN KTapor s
SCKO0/P10 RAM
SI00/P11 csioo
S000/P12 K POWER ON RESET/ PORILVD
SCK11/P30 ‘ I :\J/STleTéTGcJER CONTROL
SI11/P50 Csi11
S011/P51 Voo Vss TOOLRxD/P11,
TOOLTXD/P12
SCLO0/P10~— 1000
DAL RESET CONTROL
SCL11/P30+— o
SDA11/P50 +— SERIAL l+——= SDAAO/P61(SDAAO/P13) {—>| ON-CHIP DEBUG TOOLO/P40
INTERFACE lICAO SCLAO/P60(SCLAO/P14)
SERIAL ARRAY csgr\SlTTlREoML = RESET
NI @ct BUZZER OUTPUT D
RxD2/P14 UART2 ) [N PCLBUZO/P31, HIGH-SPEED
ON-CHIP f———
TxD2/P13 CLOGK OUTPUT PCLBUZ1/P15 e XT1/P123
CONTROL [——=XT2/EXCLKS/P124
SCK20/P15
12 MULTIPLIER& VOLTAGE
SI20/P14 CSi20 <:> DIVIDER, CRC REGULATOR REGC
5020/P13 1 woumeLy-
SCK21/P70 ACCUMULATOR RxD2/P14
SI21/P71 Csi21 ‘—C INTPO/P137
S021/P72 <:> DIRECT MEMORY INTP1/P50,
SCL20/P15=— ACCESS CONTROL INTERRUPT INTP2/P51
IIc20 CONTROL
SDA20/P14 «—| INTP3/P30,
SCLzl/pm-— ) BCD INTP4/P31
SDA21/P71 ~—| ADJUSTMENT l~— INTP5/P16

Remark Functions in parentheses in the above figure can be assigned via settings in the peripheral 1/O
redirection register (PIOR). Refer to Figure 4-8 Format of Peripheral I/O Redirection Register
(PIOR) in the RL78/G13 User’'s Manual Hardware.
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RL78/G13 1. OUTLINE

1.5.9 48-pin products

TIMER ARRAY
PORT 0 K2 >P00, PO1
b C_pomre_|
TIO0/POO ——1{~|
TOO0O/POL ~—| cho (Y porTi K BDP10topir
TIO1/TO0L/P16 ~—1= chl - PORT 2 8 >P20to P27
TI02/TO02/P17 ~—~| ch2
(TI02/TO02/P15) - PORT 3 2" >P30, P31
TI03/TO03/P31 ~—~| ch3
TI03/TO03/P14)
(TI04/TO04/P13) ~—1= cha
PORT 5 "2 >Ps0, P51
rosmoosein — || s < pomrs |
(TI06/TO06/P11) ~—t = ché <:> P60 to P63
TIO7/TO07/P41
(riozrro07iea0) ch? | porT7  KTE>PR010PTS
~—P120
WINDOW K| PorT12
P121 to P124
’—~ WATCHDOG = 0
TIMER
K> Porris P30
LOW-SPEED 12-BIT INTERVAL P17
ON-CHIP  |—| =~ <:>
OSCILLATOR TIMER ot 14 (P10,
\—> — P146, P147
REAL-TIME k—
RTCIHZ/P30 ~—— cLOCK <) RL78 ~] CODE FLASH MEMORY ANIO/P20 to
cPU Y (B ani7Ip27
core K—
SERIAL ARRAY DATA FLASH MEMORY
—
UNITO (dch) y K=>| AD converTER K2 ANIL8/P147, ANILO/P120
RXDO/P11(RXDO/P16) —] @ AVkero/P20
TXDO/P12(TXDO/P17) ~—] AVrern/P21
RxD1/P01 ——| AT
| g I ety
SCK00/P10
SI00/P11 Ccsioo
RAM
5000/P12 POWER ON RESET/ PORILVD
SCKO1/P75 VOLTAGE
SI01/P74 csiol DETECTOR CONTROL
S001/P73
SCK11/P30 I
SI11/P50 csi1 {">| RESET CONTROL
S011/P51 Voo Vss TOOLRxD/P11,
TOOLTXD/P12
SCLOO/P10~— 100
SDAOO/P11 ~—] {_>| ON-CHIP DEBUG TOOLO/P40
ico1
SDA01/P74 ~— SYSTEM RESET
CONTROL le———X1/P121
SCL11/P30~—|
lic11
SDA11/P50<— (| SERIAL SDAADIPELSDAAOIPLZ) HIGH-SPEED| [~ —X?/EXCLKIP122
INTERFACE IICAQ § -
SCLAO/P60(SCLAO/P14) o S%'I“LE:'E oR XT1/P123
[+~ XT2/EXCLKS/P124
SERIAL ARRAY
UNITL (2ch) BUZZER OUTPUT PCLBUZO0/P140
VOLTAGE
RxD2/P14 <:> --------- II> (PCLBUZO/P31), REGULATOR REGC
TXD2/P13 UART2 CLOCK OUTPUT PCLBUZ1/P15
CONTROL RxD2/P14
INTPO/P137
SCK20/P15 MULTIPLIER&
CRC INTP1/P50
2 :
SI20/P14 csi20 - - MDL'J\(:%E% INTP2/P51
S020/P13 -
ACCUMULATOR INTP3/P30,
SCK21/P70 ()| INTERRUPT INTP4/P31
SI21/P71 csi2 NTERRUMT
So21/PT2 - DIRECT MEMORY INTP5/P16
ACCESS CONTROL
SCL20/P15 ~—] Ic20 ~—— INTP6/P140
SDA20/P14 =— BCD INTP8/P74,
SCL21/P70~— -~ K| ApsosTuENT INTPO/P75
SDA21/P71 ~—

Remark 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 Hardware.
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RL78/G13

1. OUTLINE

1.5.10 52-pin products

g

TIMER ARRAY
UNIT (8ch)
TIOO/PO0 —— =
TO00/POL ~— cho
TIO1/TO01/P16 ~—{~, chi
TI02/TO02/P17 2
(TI02/TO02/P15)
TIO3/TO03/P31 oh3
(TI03/TO03/P14)
(TI04/TO04/P13) ~—= cha
(TIOS/TO05/P12) ~—t= chs
(TIO6/TO06/P11) ~—t= ché
TIO7/TO07/P41
(TI07/TO07/P10) ~—> oh7
RxD2/P14 — =
(RXD2/P76)
WINDOW
WATCHDOG
TIMER
LN SPEED 12-BIT INTERVAL
OSCILLATOR TIMER
REAL-TIME
RTC1HZ/P30 ~— CLOCK
SERIAL ARRAY
UNITO (4ch)
RxDO0/P11(RxD0/P16) — _
TXDO/PL2(TXDO/P17) Rm
rovros || ue |
TXD1/P02 ~—
SCK00/P10
SI00/P11 Csioo
S000/P12
SCKO1/P75
SI101/P74 csiol
S001/P73
SCK11/P30
SI11/P50 csii1
S011/P51 =——
SCLO0/P10 ~— 1c00
SDAOO/P11 =]
peverinmn N IR
SDA01/P74 ~—]
SCL11/P30 ~—] o
SDA11/P50 =—|

SERIAL ARRAY
UNITL (2ch)
RxD2/P14(RxD2/P76)
UART2
TXD2/P13(TxD2/P77)
SCK20/P15
SI20/P14 CSI20
S020/P13
SCK21/P70
SI21/P71 csi21
S021/P72
SDA20/P14 -
SCL21/P70 =— a1
SDA21/P71 |

RL78
CPU
CORE

CODE FLASH MEMORY

DATA FLASH MEMORY

ORI O

PORT 13

PORT 14

‘ii

PORT 12
| o o

PORT 0 K 4> P00 to PO3

P10 to P17

P20 to P27

P30, P31

P40, P41

P50, P51

P60 to P63

S8 YT EY

P70 to P77

~—P120
P121to P124

P130
P137

“ P140,
P146, P147

PO

A/D CONVERTER

i

n ANIO/P20 to

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

K=

RAM
Voo TOOLRXD/P11,
TOOLTXD/P12
SERIAL SDAAO/P61(SDAAO/P13)
INTERFACE IICAO
SCLAO/P60(SCLAO/P14)
BUZZER OUTPUT PCLBUZO/P140
————————— (PCLBUZO/P31),
CLOCK OUTPUT PCLBUZ1/P15
CONTROL
MULTIPLIER&
DIVIDER, CRC
MULITIPLY-
ACCUMULATOR

DIRECT MEMORY
ACCESS CONTROL

-

BCD
ADJUSTMENT

AVrerp/P20
AVrern/P21
— KRO/P70 to
KEY RETURN
<:> (& KR7/P77
POWER ON RESET/ PORILVD
VOLTAGE CONTROL
DETECTOR
RESET CONTROL
{_>| ON-CHIP DEBUG TOOLO/P40
SYSTEM l«———RESET
CONTROL le———X1/P121
TIGH-SPEED| [+—=X2/EXCLK/P122
ON-CHIP e——XT1/P123
OSCILLATOR| [+~ XT2/EXCLKS/P124
VOLTAGE
RxD2/P14 (RXxD2/P76)
‘J: INTPO/P137
INTP1/P50,
INTP2/P51
INTP3/P30,
<:> INTERRUPT INTP4/P31
CONTROL | \\Tpsipi6
INTP6/P140
INTP8/P74 to
INTP11/P77

Remark Functions in parentheses in the above figure can be assigned via settings in the peripheral /0O

redirection register (PIOR). Refer to Figure 4-8 Format of Peripheral I/O Redirection Register
(PIOR) in the RL78/G13 User’'s Manual Hardware.
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RL78/G13

1. OUTLINE

1.5.11 64-pin products

TIMER ARRAY
UNIT (8ch)
TI00/POO —— =]
TO00/PO1 ~— cho
TIOLTOOL/P16 ~—|~ chl
TI02/mo02/P17 | 2
(TI02/T002/P15)

TI03/TO03/P31 __| | o
(TI03/TO03/P14)

TI04/TO04/P42 ™
(TI04/TO04/P13)

nosonseizy =@
(TI05/TO05/P12)

TI06/TO06/P06 ___ | e
(TI06/TO06/P11)

TI07/TO07/P41 |
(TI07/TO07/P10) ™| h7

RxD2/P14 —
(RXD2/P76)
WINDOW
WATCHDOG
TIMER

LOW-SPEED 12-BIT INTERVAL
ON-CHIP F— TIMER
OSCILLATOR
\—> REAL-TIME
RTC1HZ/P30 ~— CLOCK
SERIAL ARRAY
UNITO (4ch)

RXDO/P11(RXDO/P16) — | -
TXDO/P12(TXDO/P17) ~—]
RXD1/P03 — -]
TXDL/P02 ~—| UARTL
SCKOO/P10(SCK00/P55)
SI00/P11(SI00/P16) csioo
SO00/P12(SO00/P17)
SCKOLP75
SI01/P74 csioL
SO0LPT3
SCK10/P04
S110/P03 csi10
S010/P02
SCK11/P30
SI11/P50 csii
S011/P51
SCLO0/P10 ~—|~] o
SDAOO/P11 ~—|
SCLOL/P75 ~—] -
SDAOL/IP74 ~—|
SCL10/PO4~—] o
SDA10/P03 ~—|
SCL11/P30~—] -
SDA11/P50 ~—|
SERIAL ARRAY
UNITI (2¢h)
RxD2/P14(RXD2/PT6) -
TXD2/P13(TXD2/PT7
( ) LINSEL
SCK20/P15
SI120/P14 csi20
S020/P13
SCK21/P70
SI21/P71 csizL
S021/P72
SCL20/P15~—] =
SDA20/P14 ——|
SCL21/P70 ~—] =
SDA21/P71~—|

CODE FLASH MEMORY

RL78 [—
CPU
CORE K—]
~] DATA FLASH MEMORY
{
RAM
Voo, Vss, TOOLRxD/P11,

EVooo EVsso TOOLTXD/P12

[+ SDAAOQ/P61(SDAA0/P13)

{;

N
N
-
N—]

SERIAL
INTERFACE IICAO SCLAO/P60(SCLA0/P14)
BUZZER OUTPUT PCLBUZ0/P140
_________ (PCLBUZ0/P31),
CLOCK OUTPUT FPCéfBuuzgifFE-;S];
CONTROL
MULTIPLIER&
DIVIDER, CRC
MULITIPLY-
ACCUMULATOR
DIRECT MEMORY
ACCESS CONTROL
BCD
ADJUSTMENT

“ﬂ POO to P06
<:> P10 to P17
<:>P20 to P27
<:>P30, P31
<:>P40 to P43
<:>P50 to P55
““ P60 to P63
P70 to P77
~—=P120
<:>P121 to P124
o
o o fpueria
K= pnimpar

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

AVrerp/P20
AVrerm/P21

¢ KevRETURN Esgjg;g‘o

| AID CONVERTER

POWERONRESET/| oo 0
VOLTAGE CONTROL
DETECTOR

RESET CONTROL

(= on-cHiP DEBUG TOOLO/P40
SYSTEM |~ RESET
CONTROL le———X1/P121
ronePED] [——X2EXCLKP122
ON-CHIP | |———xT1/P123
OSCILLATOR| |+~ XT2/EXCLKS/P124
VOLTAGE
REGULATOR REGC

RXD2/P14 (RXD2/P76)
L[ INTPO/P137

INTP1/P50,
INTP2/P51
INTP3/P30,
INTP4/P31
INTP5/P16(INTP5/P12)

INTP6/P140,

INTP7/P141

INTP8/P74,

INTPY/P75
INTP10/P76(INTP10/P52),
INTP11/P77(INTP11/P53)

INTERRUPT
CONTROL

=

Remark Functions in parentheses in the above figure can be assigned via settings in the peripheral 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 Hardware.
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RL78/G13

1. OUTLINE

1.5.12 80-pin products

TIMER ARRAY — TIMER ARRAY
UNITO (8ch) UNIT1 (4ch)

T000p08 ] cno | TioTo10/P64 <) PorTo 7> P00 to P06
TIOL/TOO1/P16 == chi chl [~ TILUTO11/P65 - PORT 1 K 8 P10to P17
TI02/TO02/P17 ~

PO Y h2 -
(TI02/T002/P15) ° TI12/TO12/P66 - PORT 2 (8> P20 to P27
TIO3/TO03/P31
1 ch3 ch3 ~—= TI13/TO13/P67
(TI03/TO03/P14) - PORT 3 2> P30, P31
TI04TO04/P42 || ™
TI04/TO04/P13
( ) - PORT 4 6 » P40to P45
TIOS/TO05/P05
(TI05/TO05/P12) chs
TIOBITO06/P06 _ | " D PORT 5 (6> P50t0 P55
(TI06/TO06/P11) c
TIO7/TO07/P41
(TI07/T007/P10) =~ - | Ports K> Peoto pe7
RxD2/P14 —t+|
(RXD2/P76)
<D PorT7 K8 > P70to P77
SERIAL ARRAY
UNITO (4ch) K 8] ANI0/P20 to ANI7/P27
RxD0/P11(RxD0/P16) — UARTO 7] ANI8/P150 to ANI11/P153
TXDO/P12(TXDO/P17) ~— ANI16/PO3, ANI17/P02,
RDUPO3 ANI18/P147, ANI19/P120,
X ] ANI20/P100
UARTL AID CONVERTER
owe - L ]| | =
SCKO0/P10(SCKOO/P55) =]
- PORT 10 ~—- P100
SI00/P11(SI00/P16) Cslo0
S000/P12(SO00/P17) AVrerp/P20
SCKO1/P43 ] AVreru/P21 (>  PorT1L K 2> pi10, P111
Sl01/P44 csiot

S001/P45~—— P120

<> PorT12

SCK10/P04 =—~] d- P121 to P124

SI10/P03 —~| csito
CODE FLASH MEMORY P130
S010/P02~—— RL78
Jomre: e <) PorT13 P37
K11/P30 =] CORE
SI11/P50 —~ Csli1 DATA FLASH MEMORY “ PORT 14 “ P140 to P144,

SO11/P51~— @ P146, P147

SCLOO/P10~— 1c00 (N porTis 2> P150 to P153

SDA00/P11 ~— @

ey oot

(| kevretuRe KB KRO/P70 to

SCL10/P04 ~— o1 RAM KR7/P77

SDA10/P03 ~—

-~ POWER ON RESET)
;s/';ﬁj Egg lic11 0 vog ACE SET/ POR/LVD
. CONTROL
‘ [ DETECTOR
SERIAL ARRAY Voo, Vss, TOOLRXD/P11, ‘
UNIT1 (4ch) EVooo EVsso TOOLTXD/P12
RESET CONTROL
UART2 SERIAL SDAAO/P61(SDAAO/P13)
RXD2IPLA(RXD2/PT6) = INTERFACE IICA0 SCLAO/P60(SCLAO/P14)
TXD2IPL3(TXD2IPT7) =—| ¢ ON-CHIP DEBUG [+——= TOOLOP40
RxD3/P143 — K| SERIAL SDAALIPGS
X UART3 INTERFACE IICAL SCLA1/PE2
TXD3/P144 ~— .
SCK20/P15 =~ SYSTEY RESET
S120/P14 csi20 BUZZER OUTPUT PCLBUZO0/P140 CONTROL  e—— X1/P121
S020/P13 ~—| () e (PCLBUZO/P31), IGH-SPEED X2/EXCLK/P122
PCLBUZ1/P141 ON-CHIP XT1/P123
— CLOCK OUTPUT
SCK21/P70 GRS, (PCLBUZ1/P55) OSCILLATOR| |+ y1o/ExCLKS/P124
SI21/P71 csi21
S021/P72 = MULTIPLIER& cRe
SCK30/P142 ~—}~] (| DIVIDER e R REGC
SI20P143 e ACCUMULATOR
SOS0/PL44~—1— e RxD2/P14 (RxD2/P76)
SCK31/P54 ~—+] || DIRECT MEMORY INTPO/P137
SI31/P53 CSI31 N—| ACCESS CONTROL INTPL/P50,
S031/P52 =11 INTP2/P51
BCD INTP3/P30,
Sgﬁg;ii lic20 \4/:> ADJUSTMENT INTP4/P31
WINDOW INTERRUPT INTPS/P16(INTP5/P12)
SCL21/P70~—] o watcHpoe [ | "Conrwar INTP6/P140,
SDA2L/P71~— TIMER INTP7/P141
SCL30/P142 =— _ LOW-SPEED INTP8/P74
1IC30 - :
SDA30/P143 ——- oncrip ({2 B'TH'QEERVAL <:> INTP9/P75
SCL31/P54 ~— . OSCILLATOR INTP10/P76(INTP10/P110),
SDA31/P53 REALTIVIE INTP11/P77(INTP11/P111)
o RTC1HZ/P30 ~——| CLOCK \/:>i

Remark 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 Hardware.
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RL78/G13 1. OUTLINE

1.5.13 100-pin products

TIMER ARRAY — TIMER ARRAY —
UNITO (8ch) UNITL (4ch)
ngg?;gg 1 cho I~ Tin0/TO10/P64 < PORT 0 K 7_>P00 to P06
TI0L/TOO0L/P16 ~—t chi chl < TI11/TO11/P65 - PORT 1 K8 >P10to P17
TI02/TO02/P17 -
(TI02/TO02/P15) ch2 TI12/TO12/P66 - (8 >P20 to P27
TI03/TO03/P31 .
(TI03/T003/P14) ch3 <:> ch3 TI13/TO13/P67 —
e Rt R
- - 8 P40 to Pa7
TI05T005/P46 | | =
(TI05/TO05/P12)
(TI06/TO06/P11)
TI07/T007/P145 |,
(TI07/TO07/P10) ch7 <:> PORT 6 K 8> P60 to P67
RxD2/P14 —
RxD2/P76
SERIAL ARRAY
UNITO (4ch) ANIO/P20 to ANI7/P27
RXDO/P11(RXDO/P16) — K77 ANIBIP150 to ANIL4/P156 (~){ PORTB <8 >P80 to P87
TXDO/P12(TXDO/P17) ~—] UARTO ANI16/P03, ANI17/P02,
ROUPOIRAOPED) ANIL8/P147, ANI19/P120,
X X ] ANI20/P100
AID CONVERTER
TXD1/P02(TXD1/P82) ~—] UARTL -

SCKO0/P10(SCKO0/P55) ~—

PORT 10 ﬂ P100 to P102
SI100/P11(SI00/P16) Csloo - -

SO00/P12(SO00/P17) ~—1— AVrerp/P20
SCK01/P43 ~—+] AVreru/P21 <:> P110, P111
SI01/P44 csiot
S001/P45~— P120
<) PorT12

SCK10/PO4(SCK10/P80) =] - (a1P121 10 P124

P130

PORT 13 p137

— CsI10
S110/P03(S110/P81) aL7s CODE FLASH MEVORY
S010/P02(SO10/P82) =
CPU
SCK11/P30 =—1+
SI11/P50 —~| Csli1 CORE g‘/ DATA FLASH MEMORY
SO11/P51=—11 @

SCLO0/P10~— 11C00
SDAO00/P11 ~—{
SCLO01/P43 ~—{
SDA01/P44 «—

PORT 14 "8 > P140 to P147

0 ¢ 8

PORT 15 7> P150 to P156

ficox
KEYRETURN K~ ]KRO/PTO 10

i

SCL10/P04(SCL10/P80) ~— o1 RAM KR7/P77
SDA10/PO3(SDA10/P81) =—
S e o | S
‘ [ DETECTOR CONTROL
SERIAL ARRAY Voo,  Vss, TOOLRXD/P11,
UNIT1 (4ch) EVooo, EVsso, TOOLTXD/P12
EVoor EVssi RESET CONTROL
UART2
RxD2/P14(RxD2/P76) —— = (= SERIAL SDAAO/P61(SDAA0/P13)
TXD2/P13(TxD2/P77) ~—— INTERFACE IICAO SCLAO/P60(SCLAO/P14) ¢ on-crip EBUG TOOLO/P40

RXD3/P143 —{ UART SERIAL SDAA1/P63
TxD3/P144 ~— <:> © INTERFACE IICA1 SCLA1/P62 SYSTEM l«—— RESET
SCK20/P15 ~—~] o CONTROL |« x1/P121

SI20/P14 ! BUZZER OUTPUT PCLBUZ0/P140 HIGH-SPEED| [ X2/EXCLK/P122

S020/P13 ~— <:> _________ II>(F>C|_Buz0/P31), ON-CHIP e xTUP123
SCK21/P70 <—t+] PCLBUZ1/P141
CLOCK OUTPUT OSCILLATOR|  l+—+ XT2/EXCLKS/P124
SI21P71 csi21 CONTROL (PCLBUZ1/P55)

SO21/P72 =1

SCK30/P142 =~ M%'[JIISEIRE Ré CRC xg&LﬁiEOR REGC
SI30/P143 Csi30 K> .

Son0mLtn MULITIPLY-
ACCUMULATOR RxD2/P14 (RXD2/P76)
SCK31/P54 =~ INTPO/P137
SI31/P53 csial - /'i'CRCEECSTSMCEC’;"’\?TRg o INTP1/P46(INTP1/P56),
S031/P52 INTP2/P47
INTP3/P30(INTP3/P57),
:gzgﬁi 11c20 - BCD INTP4/P31(INTP4/P146)
ADJUSTMENT | NIERRUTT INTPS/P16(INTPS/P12)
SCL21/P70 lic21 WINDOW INTP6/P140(INTP6/P84)
SDA21/PT1 +— WATTIEHE[F’QOG <:> INTP7/P141(INTP7/P85)
SCL30/P142 ~— o INTP8/P74(INTP8/P86),
SDA30/P143 «+— L%\Q/"SCZ%D 12-BIT INTERVAL <:> INTP9/P75(INTP9/P87)
SCL31/P54~— oo OSCILLATOR TIMER INTP10/P76(INTP10/P110),
SDAZLIPE3 INTP11/P77(INTP11/P111)
L] REALTIME |4
RTC1HZ/P30 =— CLOCK —

Remark 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 Hardware.
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1. OUTLINE

1.5.14 128-pin products

TXDO/P12(TXDO/P17) ~—

RxD1/PO3(RxD1/P81) —
TxD1/P02(TxD1/P82) ~—{

UART1

II

K8 _1ANIO/P20 to ANI7/P27
ANI8/P150 to ANI14/P156
ANI16/P03, ANI17/P02,
ANI18/P147, ANI19/P120,

TIMER ARRAY — TIMER ARRAY —
UNITO (8ch) UNIT1 (8ch)
TIOO/POO ——= < > POO to P07
TO00/PO1 ~— cho — TI10/TO10/P64
TIOL/TO01/P16 ~—{= chl chl <= TI11/TO11/P65 - PORT 1 K8 >P101to P17
TI02/TO02/P17 n
(T102/T002/P15) TI12/TO12/P66 {2 pPorT2 KB >P20t0 P27
TIO3/TO03/P31
ch3 ch3 -~ TI13/TO13/P67
(TIOS/TO03/P14) K - PORT 3 K 8 >P30to P37
(ngiﬁg)‘;‘};ﬁ‘g 1~ cha ch4 ~—= TI14/TO14/P103
TI05/TO05/P46 — PORT4 (B pPa0to a7
- n5 ~—= TI15/TO15/P104
kerdlioisys i
TI6TO06/P102 || ché ché ~—= TI16/TO16/P105 Y “ PeotopsT
(TI0B/TO06/P11)
TI07/TO07/P145
(TI07/TO07/P10) ™ ch7 ch7 ~— TI17/TO17/P106 <:> P60 to P67
RxD2/P14  ——t~|
(RXD2/P76)
- PORT 7 8 >P70to P77
SERIAL ARRAY
UNITO (4ch)
RXDO/P11(RXDO/P16) —| UARTo - PORT 8 K8 >P8o to P87

SCKO0/P10(SCKOO/P55) ~—~ ANI20/P100, ANI21/37
<:> A/ID CONVERTER . ' PORT 10 K 7> P100 to P106
SI00/P11(SI00/P16) CSl0o ANI22/P36, ANI23/P35,
SO00/P12(SO00/P17) ~— ANI24/P117, ANI25/P116,
SCK01/P43 =— = ANI26/P115 PORT 11 (8> P1101t0 P117
SI01/P44 cslol AVrere/P20
S001/P45 AVrern/P21 - oRT 12 (4 >P120, P125 to P127
SCK10/P04(SCK10/P80) ~—-=] A IP121to P124
SI10/P03(SI10/P81) — | Csl10 K— CODE FLASH MEMORY p130
SO10/P02(SO10/P82) ~— 2;73 — <D PorTis e
SCK11/P95 «— =] core K/
DATA FLASH MEMORY
SI11/P96 ——~] csit — - PORT 14 KT8 > P140 to P147
S011/P97 @
SCLO0/P10 ~— 1000 - PORT 15 K "7 > P150 to P156
SDA0O/P11 ~— @
SoAPss
<:> KEYRETURN ~ |(—g—)KROPP70 10
SCL10/P04(SCL10/P80) «— o1 RAM KR7/P77
SDA10/PO3(SDA10/P81) ~—
- POWER ON RESET/
SCL11/P95 oL o VOL?AGE S POR/LVD
SDA11/P96 ~— ] JoLTACE CONTROL
SERIAL ARRAY Voo, Vss, TOOLRXD/P11,
UNIT1 (4ch) EVooo, EVsso, TOOLTXD/P12
EVop1 EVssi RESET CONTROL
RxD2/P14(RxD2/P76) —+| UART2 - SERIAL SDAAO/P61(SDAA0/P13)
TXD2/P13(TXD2/P77) = INTERFACE IICAO SCLAOIPGO(SCLAOPAE) | | N 6 cHiP DEBUG TOOLOP40
RXD3/P143 — UART3 <:> SERIAL SDAA1/P63
TXD3/P144 =— INTERFACE IICA1 SCLA1/P62 .
SYSTEM ~——RESET
SCK20/P15 =—+] CONTROL X1P121
S120/P14 — - csl20 BUZZER OUTPUT PCLBUZ0/P140 X2/EXCLK/P122
5020/P13 | <:> _________ (PCLBUZO/P31), HIGH-SPEED
|I> PCLBUZ1/P141 ON-CHIP -~ XT1/P123
SCK21/P70 ~—] CLOCK OUTPUT PCLBUZLIPSS OSCILLATOR
SI2UP71 — ] csi21 CONTROL ( ) ~——=XT2/EXCLKS/P124
S021/P72 ~—1
MULTIPLIER&
VOLTAGE
SCK30/P142 =~ @ DIVIDER, cRe <:> REGULATOR REGC
SI30/P143 CSsI30 MULITIPLY-
-~ ACCUMULATOR
SOsoP144 RxD2/P14 (RxD2/P76)
SCK31/P54 == DIRECT MEMORY L INTPO/P137
SI31/P53 csis1 K ACCESS CONTROL INTP1/P46 (INTP1/P56),
S031/P52 ~—— INTP2/P47
e o oo istecf s
SDA20/P14 «~— ADJUSTMENT ( )
WINDOW (| ERRUPT INTP5/P16 (INTP5/P12)
SCL21/P70 ~—] CONTROL
WATCHDOG
SoAZLPTL lic21 INTP6/P140 (INTP6/P84),
TIMER INTP7/P141 (INTP7/P85)
SCL30/P142 =— _ X INTP8/P74 (INTP8/P86)
11C30 LOW-SPEED iy )
SDA30/P143 ——- on-cHiP | 12 B'TTI',CI‘EERVAL - INTPY/P75 (INTPY/P87)
SCL31/P54 ~—| oo OSCILLATOR INTP10/P76 (INTP10/P110),
SDA31/P53 «—| REAL-TIME INTP11/P77 (INTP11/P111)
_ RTC1HZ/P30 = CLock ~ —

Remark 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 Hardware.
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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 1/O redirection register (PIOR)
is set to OOH.
(1/2)
Item 20-pin 24-pin 25-pin 30-pin 32-pin 36-pin
Py ) ) ) ) ) Py} ) Py ) py) Py
a1 a1 3] 3] a1 ol (2] (2] [¢)] (2] 2] 1
T T T T T T T T T T M T
= = = = = = = = = = B =
o o o o o o o o o o o o
=} = =} = o [ o P S [ o =
2 2 N S @ @ 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 - 4108 - 4108 - 4108 -
RAM (KB) 2 to 4Nt 2to 4Nt 2 to 4Nt 2 to 12M* 2 to 12! 2 to 12!
Address space 1MB

Main system
clock

High-speed system
clock

X1 (crystal/ceramic) oscillation, external main system clock input (EXCLK)
1to 20 MHz: Voo =2.7t0 5.5V, 1t0 8 MHz: Voo =1.8t0 2.7V, 1t0 4 MHz: Voo = 1.6 t0 1.8 V

High-speed on-chip
oscillator

HS (High-speed main) mode: 1 to 32 MHz (Vop = 2.7 to 5.5 V),
HS (High-speed main) mode: 1 to 16 MHz (Voo = 2.4t0 5.5 V),
LS (Low-speed main) mode: 1 to 8 MHz (Voo = 1.8 t0 5.5 V),
LV (Low-voltage main) mode: 1 to 4 MHz (Vop = 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: fiv = 32 MHz operation)

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

Instruction set

e Data transfer (8/16 bits)
o Adder and subtractor/logical operation (8/16 bits)
e Multiplication (8 bits x 8 bits)
o Rotate, barrel shift, and bit manipulation (Set, reset, test, and Boolean operation), etc.

I/0 port Total 16 20 26 28 32
CMOS I/0 13 15 21 22 26
(N-ch0.D. /0 | (N-ch O.D. (N-ch O.D. (N-ch O.D. (N-ch O.D. (N-ch O.D.
[Vop withstand 1/0O [Voo 1/0O [Vob 1/0 [Vob 1/0O [Voo 1/0O [Voo
voltage]: 5) withstand withstand withstand withstand withstand
voltage]: 6) voltage]: 6) voltage]: 9) voltage]: 9) voltage]: 10)
CMOS input 3 3 3 3 3
CMOS output - - - - -
N-ch O.D. I/O - 2 2 3 3
(withstand voltage:
6V)
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" ?),
(PA/\/I\QI outputs: | (PWM outputs: 3 M%) 8 channels (PWM outputs: 7" %) Nt #
2 ote )
RTC output -
Notes 1. In the case of the 4 KB, this is about 3 KB when the self-programming function and data flash

function are used. (For details, see CHAPTER 3 in the RL78/G13 User’'s Manual Hardware)
Only the constant-period interrupt function when the low-speed on-chip oscillator clock (fi) is

selected

The number of PWM outputs varies depending on the setting of channels in use (the number of
masters and slaves). (6.9.3 Operation as multiple PWM output function in the RL78/G13 User’s

Manual Hardware)

When setting to PIOR =1
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RL78/G13 1. OUTLINE
(2/2)
Item 20-pin 24-pin 25-pin 30-pin 32-pin 36-pin
Py P} Py Py} Py} Py} Py Py py) Py p) Py
[¢)] [$)] [$)] a1 (9)] [9)] (6] (6] [4)] [¢)] (2] (2]
T T T T T M M M T T T M
= = = [ = = = = = = = [
o o o o o o o o o o o o
e | s |5 |8|s|8|5|8 |8 |85
92 <>J<j x x x x X X x x X x
Clock output/buzzer output - 1 1 2 2 2
e 2.44 kHz, 4.88 kHz, 9.76 kHz, 1.25 MHz, 2.5 MHz, 5 MHz, 10 MHz
(Main system clock: fuan = 20 MHz operation)
8/10-bit resolution A/D converter 6 channels 6 channels 6 channels 8 channels 8 channels 8 channels

Serial interface [20-pin, 24-pin, 25-pin products]

e CSI: 1 channel/simplified 1°C: 1 channel/UART: 1 channel

e CSI: 1 channel/simplified I°C: 1 channel/lUART: 1 channel

[30-pin, 32-pin products]

e CSI: 1 channel/simplified I°C: 1 channel/lUART: 1 channel

e CSI: 1 channel/simplified 1°C: 1 channel/UART: 1 channel

e CSI: 1 channel/simplified I°C: 1 channel/lUART (UART supporting LIN-bus): 1 channel

[36-pin products]
e CSI: 1 channel/simplified I°C: 1 channel/lUART: 1 channel

e CSI: 1 channel/simplified 1°C: 1 channel/UART: 1 channel
e CSI: 2 channels/simplified 1°C: 2 channels/UART (UART supporting LIN-bus): 1 channel

I°C bus - 1 channel 1 channel 1 channel 1 channel 1 channel

Multiplier and divider/multiply- ¢ 16 bits x 16 bits = 32 bits (Unsigned or signed)
accumulator e 32 bits + 32 bits = 32 bits (Unsigned)

e 16 bits x 16 bits + 32 bits = 32 bits (Unsigned or signed)
DMA controller 2 channels
Vectored interrupt| Internal 23 24 24 27 27 27
sources External 3 5 5 6 6 6
Key interrupt -
Reset e Reset by RESET pin

¢ Internal reset by watchdog timer

¢ Internal reset by power-on-reset

¢ Internal reset by voltage detector

e Internal reset by illegal instruction execution "¢

¢ Internal reset by RAM parity error

¢ Internal reset by illegal-memory access
Power-on-reset circuit e Power-on-reset: 1.51V (TYP))

e Power-down-reset: 1.50 V (TYP.)
Voltage detector ¢ Rising edge : 1.67 V t0 4.06 V (14 stages)

¢ Falling edge : 1.63 V1o 3.98 V (14 stages)

On-chip debug function Provided

Power supply voltage Voo =16t055V

Operating ambient temperature Ta =40 to +85°C (A: Consumer applications, D: Industrial applications )

Ta =40 to +105°C (G: Industrial applications)

Note The illegal instruction is generated when instruction code FFH is executed.
Reset by the illegal instruction execution not issued by emulation with the in-circuit emulator or on-chip
debug emulator.
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[40-pin, 44-pin, 48-pin, 52-pin, 64-pin products]

Caution This outline describes the functions at the time when Peripheral 1/O redirection register (PIOR)
is set to OOH.
(1/2)
Item 40-pin 44-pin 48-pin 52-pin 64-pin
& & & & & & s & & a
M m M m m T m M M T
= = = = = = = = = =
o o o o [=} o o o o o
7 5 3 5 9] ) S 5 2 =
x x x x x x x x x X
Code flash memory (KB) 16 to 192 16 to 512 16 to 512 32t0 512 32to 512
Data flash memory (KB) 4108 | - 4108 | - 4108 4108 | - 4108 -
RAM (KB) 2 to 16" 2 to 32Nt 2 to 32Nt 2 to 32Nt 2 to 32Nt
Address space 1MB

Main system
clock

High-speed system
clock

X1 (crystal/ceramic) oscillation, external main system clock input (EXCLK)
1to 20 MHz: Voo =2.7t0 5.5V, 1to 8 MHz: Voo = 1.8t0 2.7 V, 1to 4 MHz: Voo = 1.6 t0 1.8 V

High-speed on-chip
oscillator

HS (High-speed main) mode: 1 to 32 MHz (Voo = 2.7 t0 5.5 V),
HS (High-speed main) mode: 1to 16 MHz (Voo = 2.4 t0 5.5 V),
LS (Low-speed main) mode: 1to 8 MHz (Voo = 1.8t0 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 registers

(8-bit register x 8) x 4 banks

Minimum instruction execution time

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

0.05 us (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)

e Multiplication (8 bits x 8 bits)

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

I/0 port Total 36 40 44 48 58
CMOS I/0 28 31 34 38 48
(N-ch O.D. IIO (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 [Voo withstand [Vop withstand [Voo withstand [Voo withstand
voltage]: 10) voltage]: 10) voltage]: 11) voltage]: 13) voltage]: 15)
CMOS input 5 5 5 5 5
CMOS output - - 1 1 1
N-ch O.D. I/O 3 4 4 4 4
(withstand voltage: 6
V)
Timer 16-bit timer 8 channels
Watchdog timer 1 channel
Real-time clock (RTC) 1 channel
12-hit interval timer (IT) 1 channel
Timer output 4 channels (PWM 5 channels (PWM outputs: 4 "°*¢?), 8 channels (PWM
outputs: 3 ¢?), 8 channels (PWM outputs; 7 Vo€ 2)Note 3 outputs: 7°*¢?)
8 channels (PWM
OUtpUtS: 7 Note Z)Note3
RTC output 1 channel
e 1 Hz (subsystem clock: fsus = 32.768 kHz)
Notes 1. In the case of the 4 KB, this is about 3 KB when the self-programming function and data flash

function are used. (For details, see CHAPTER 3 in the RL78/G13 User’'s Manual Hardware)

In the case of the 20 KB, this is about 19 KB when the self-programming function and data flash
function are used. (For details, see CHAPTER 3 in the RL78/G13 User's Manual Hardware)

In the case of the 32 KB, this is about 31 KB when the self-programming function and data flash
function are used. (For details, see CHAPTER 3 inthe RL78/G13 User’'s Manual Hardware)

The number of PWM outputs varies depending on the setting of channels in use (the number of
masters and slaves) . (6.9.3 Operation as multiple PWM output function in the RL78/G13 User’s

Manual Hardware)

When setting to PIOR =1
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RL78/G13 OUTLINE
(2/12)
Item 40-pin 44-pin 48-pin 52-pin 64-pin
Py} Py} Py} Pyl Py Py Py} Py Py} Py}
a a &) a a a a [$] a a
m m m T M Tl m T m M
= = [ [ = = = = = =
o o o o (= o o o o o
s | o | S| 2| 8|9 | g |¢g|¢g|¢&
£<I'I £<I'I ;I<-I ;I<-I X X x X x x
Clock output/buzzer output 2 2 2 2 2

e 2.44 kHz, 4.88 kHz, 9.76 kHz, 1.25 MHz, 2.5 MHz, 5 MHz, 10 MHz
(Main system clock: fuan = 20 MHz operation)

e 256 Hz, 512 Hz, 1.024 kHz, 2.048 kHz, 4.096 kHz, 8.192 kHz, 16.384 kHz, 32.768 kHz
(Subsystem clock: fsus = 32.768 kHz operation)

8/10-bit resolution A/D converter

9 channels 10 channels 10 channels 12 channels 12 channels

Serial interface

[40-pin, 44-pin products]

e CSI: 1 channel/simplified I°C: 1 channel/lUART: 1 channel

e CSI: 1 channel/simplified 1°C: 1 channel/UART: 1 channel

e CSI: 2 channels/simplified I°C: 2 channels/UART (UART supporting LIN-bus): 1 channel
[48-pin, 52-pin products]

e CSI: 2 channels/simplified I°C: 2 channels/UART: 1 channel

e CSI: 1 channel/simplified 1°C: 1 channel/UART: 1 channel

e CSI: 2 channels/simplified I°C: 2 channesl/UART (UART supporting LIN-bus): 1 channel
[64-pin products]

e CSI: 2 channels/simplified I°C: 2 channels/UART: 1 channel

e CSI: 2 channels/simplified I°C: 2 channels/UART: 1 channel

e CSI: 2 channels/simplified I°C: 2 channels/UART (UART supporting LIN-bus): 1 channel

I°C bus 1 channel 1 channel 1 channel 1 channel 1 channel

Multiplier and divider/multiply- ¢ 16 bits x 16 bits = 32 bits (Unsigned or signed)
accumulator « 32 bits + 32 bits = 32 bits (Unsigned)

16 bits x 16 bits + 32 bits = 32 bits (Unsigned or signed)
DMA controller 2 channels
Vectored Internal 27 27 27 27 27
INterTupt SOUrces | yiernal 7 7 10 12 13
Key interrupt 4 4 6 8 8
Reset e Reset by RESET pin

e Internal reset by watchdog timer

e Internal reset by power-on-reset

e Internal reset by voltage detector

o Internal reset by illegal instruction execution "°*®

e Internal reset by RAM parity error

o Internal reset by illegal-memory access
Power-on-reset circuit e Power-on-reset: 151V (TYP.)

e Power-down-reset: 1.50 V (TYP.)
Voltage detector e Rising edge : 1.67 V t0 4.06 V (14 stages)

e Falling edge : 1.63 V1o 3.98 V (14 stages)
On-chip debug function Provided

Power supply voltage Voo =1.6t055V

Operating ambient temperature TA =40 to +85°C (A: Consumer applications, D: Industrial applications )

TA =40 to +105°C (G: Industrial applications)

Note The illegal instruction is generated when instruction code FFH is executed.
Reset by the illegal instruction execution not issued by emulation with the in-circuit emulator or on-chip
debug emulator.
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1. OUTLINE

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

Caution This outline describes the functions at the time when Peripheral 1/O redirection register (PIOR)
is set to OOH.
(1/2)
Item 80-pin 100-pin 128-pin
R5F100Mx ‘ R5F101Mx R5F100Px ‘ R5F101Px R5F100Sx | R5F101Sx
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 Note! 8 to 32 Note! 16 to 32 Net

Address space

1MB

Main system
clock

High-speed system
clock

X1 (crystal/ceramic) oscillation, external main system clock input (EXCLK)
1to 20 MHz: Voo =2.7t0 5.5V, 1t0 8 MHz: Voo =1.8t0 2.7V, 1t0 4 MHz: Voo = 1.6 t0 1.8 V

High-speed on-chip
oscillator

HS (High-speed main) mode: 1to 32 MHz (Voo = 2.7 t0 5.5 V),
HS (High-speed main) mode: 1 to 16 MHz (Voo = 2.4 t0 5.5 V),
LS (Low-speed main) mode: 1to 8 MHz (Voo =1.81t05.5V),
LV (Low-voltage main) mode: 1 to 4 MHz (Voo = 1.6 t0 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: fix = 32 MHz operation)

0.05 us (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)

e Multiplication (8 bits x 8 bits)

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

1/O port Total 74 92 120
CMOS 1/0 64 82 110
(N-ch O.D. I/O [EVop withstand | (N-ch O.D. I/0 [EVoo 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. In the case of the 20 KB, this is about 19 KB when the self-programming function and data flash

function are used. (For details, see CHAPTER 3 in the RL78/G13 User's Manual Hardware)
In the case of the 32 KB, this is about 31 KB when the self-programming function and data flash
function are used. (For details, see CHAPTER 3 inthe RL78/G13 User’'s Manual Hardware)
The number of PWM outputs varies depending on the setting of channels in use (the number of
masters and slaves) . (6.9.3 Operation as multiple PWM output function in the RL78/G13 User’s

Manual Hardware)
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RL78/G13 1. OUTLINE

2/12)

Item 80-pin 100-pin 128-pin

R5F100Mx R5F101Mx R5F100Px R5F101Px R5F100Sx | R5F101Sx

Clock output/buzzer output 2 2 2

e 2.44 kHz, 4.88 kHz, 9.76 kHz, 1.25 MHz, 2.5 MHz, 5 MHz, 10 MHz
(Main system clock: fwan = 20 MHz operation)

e 256 Hz, 512 Hz, 1.024 kHz, 2.048 kHz, 4.096 kHz, 8.192 kHz, 16.384 kHz, 32.768 kHz
(Subsystem clock: fsus = 32.768 kHz operation)

8/10-bit resolution A/D converter 17 channels 20 channels 26 channels

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

e CSI: 2 channels/simplified I°C: 2 channels/UART: 1 channel
e CSI: 2 channels/simplified I°C: 2 channels/UART: 1 channel
e CSI: 2 channels/simplified I°C: 2 channels/UART (UART supporting LIN-bus): 1 channel
e CSI: 2 channels/simplified 1°C: 2 channels/UART: 1 channel

I°C bus 2 channels 2 channels 2 channels
Multiplier and divider/multiply- ¢ 16 bits x 16 bits = 32 bits (Unsigned or signed)
accumulator e 32 bits + 32 bits = 32 bits (Unsigned)

¢ 16 bits x 16 bits + 32 bits = 32 bits (Unsigned or signed)

DMA controller 4 channels

Vectored Internal 37 37 41
interrupt sources | £oiorna 13 13 13
Key interrupt 8 8 8
Reset ¢ Reset by RESET pin

¢ Internal reset by watchdog timer

¢ Internal reset by power-on-reset

¢ Internal reset by voltage detector

o Internal reset by illegal instruction execution
¢ Internal reset by RAM parity error

¢ Internal reset by illegal-memory access

Note

Power-on-reset circuit e Power-on-reset: 151V (TYP.)
e Power-down-reset: 1.50 V (TYP.)

Voltage detector ¢ Rising edge : 1.67 Vto 4.06 V (14 stages)
¢ Falling edge : 1.63 Vto 3.98 V (14 stages)
On-chip debug function Provided
Power supply voltage Voo =1.6t055V
Operating ambient temperature Ta =40 to +85°C (A: Consumer applications, D: Industrial applications )

Ta =40 to +105°C (G: Industrial applications)

Note The illegal instruction is generated when instruction code FFH is executed.
Reset by the illegal instruction execution not issued by emulation with the in-circuit emulator or on-chip
debug emulator.

RO1DS0131EJ0310 Rev.3.10 RENESANS Page 53 of 194
Nov 15, 2013



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

2. ELECTRICAL SPECIFICATIONS (A, D: Ta =-40 to +85°C)

This chapter describes the electrical specifications for the products "A: Consumer applications (Ta = -40 to +85°C)"

and "D: Industrial applications (Ta = -40 to +85°C)".

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

2. With products not provided with an EVooo, EVob1, EVsso, or EVss1 pin, replace EVooo and EVop:
with Vob, or replace EVsso and EVss: with Vss.

3. The pins mounted depend on the product. Refer to 2.1 Port Function to 2.2.1 With
functions for each product in the RL78/G13 User’'s Manual Hardware.
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RL78/G13

2. ELECTRICAL SPECIFICATIONS (A, D: Ta = -40 to +85°C)

2.1 Absolute Maximum Ratings

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

Parameter Symbols Conditions Ratings Unit
Supply voltage Vob -0.5t0 +6.5 \
EVobpo, EVobp1 | EVopo = EVob1 -0.5t0 +6.5 \Y
EVsso, EVss1 | EVsso = EVss1 -0.5t0 +0.3 \Y
REGC pin input voltage | Virecc REGC -0.3to +2.8 \
and 0.3 to Voo +0.3V°**
Input voltage Via P00 to P07, P10 to P17, P30 to P37, P40 to P47, —0.3 to EVooo +0.3 \Y
P50 to P57, P64 to P67, P70 to P77, P80 to P87, and —0.3 to Voo +0.3"°te2
P90 to P97, P100 to P106, P110 to P117, P120,
P125 to P127, P140 to P147
Viz P60 to P63 (N-ch open-drain) -0.3t0 +6.5
Vis P20 to P27, P121 to P124, P137, P150 to P156, -0.3 to Vop +0.3V"¢? Y,
EXCLK, EXCLKS, RESET
Output voltage Vo1 P00 to P07, P10 to P17, P30 to P37, P40 to P47, —0.3 to EVpbpo +0.3 \Y
P50 to P57, P60 to P67, P70 to P77, P80 to P87, and —0.3 to Voo +0.3 \°te2
P90 to P97, P100 to P106, P110 to P117, P120,
P125 to P127, P130, P140 to P147
Vo2 P20 to P27, P150 to P156 -0.3 to Voo +0.3""*?
Analog input voltage Van ANI16 to ANI26 —0.3 to EVooo +0.3
and —0.3 to AVrer(+) +0.3"01 23
Vaiz ANIO to ANI14 -0.3to Voo +0.3 \Y
and —0.3 to AVrer(+) +0.3"°1 23

Notes 1. Connect the REGC pin to Vss via a capacitor (0.47 to 1 uF). This value regulates the absolute

maximum rating of the REGC pin. Do not use this pin with voltage applied to it.
Must be 6.5 V 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. AVker(+) : + side reference voltage of the A/D converter.
3. Vss: Reference voltage
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RL78/G13

2. ELECTRICAL SPECIFICATIONS (A, D: Ta = -40 to +85°C)

Absolute Maximum Ratings (TA = 25°C) (2/2)

Parameter

Symbols

Conditions

Ratings

Unit

Output current, high lon1

Per pin

P00 to PO7, 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,
P110 to P117, P120,

P125 to P127, P130, P140 to
P147

—40

mA

Total of all pins
-170 mA

P00 to P04, P07, P32 to P37,
P40 to P47, P102 to P106, P120,
P125to P127, P130, P140 to
P145

mA

P05, P06, P10 to P17, P30, P31,
P50 to P57, P64 to P67,

P70 to P77, P80 to P87,

P90 to P97, P100, P101,

P110 to P117, P146, P147

-100

mA

loHz

Per pin

Total of all pins

P20 to P27, P150 to P156

mA

mA

Output current, low loL1

Per pin

P00 to PO7, 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,
P110 to P117, P120,

P125 to P127, P130, P140 to
P147

mA

Total of all pins
170 mA

P00 to P04, P07, P32 to P37,
P40 to P47, P102 to P106, P120,
P125to P127, P130, P140 to
P145

70

mA

P05, P06, P10 to P17, P30, P31,
P50 to P57, P60 to P67,

P70 to P77, P80 to P87,

P90 to P97, P100, P101,

P110 to P117, P146, P147

100

mA

lot2

Per pin

Total of all pins

P20 to P27, P150 to P156

1

mA

5

mA

Operating ambient Ta
temperature

In normal operation mode

In flash memory programming mode

—40 to +85

°C

Storage temperature Tstg

—65 to +150

°C

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.

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 (A, D: Ta = -40 to +85°C)

2.2 Oscillator Characteristics

2.2.1 X1, XT1 oscillator characteristics

(TA=-401t0 +85°C, 1.6 VL<VbD<55V,Vss=0V)

Parameter Resonator Conditions MIN. TYP. MAX. Unit

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

frequency (fx)" crystal resonator 24V <Vop< 2.7V 1.0 16.0 MHz

1.8V<Vop<24V 1.0 8.0 MHz

1.6V<Vop<1l8V 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 in the RL78/G13
User’'s Manual Hardware.

2.2.2 On-chip oscillator characteristics

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

Oscillators Parameters Conditions MIN. | TYP. | MAX. | Unit
High-speed on-chip oscillator | fin 1 32 MHz
clock frequency "' -2
High-speed on-chip oscillator —20to +85 °C 1.8V <Vop<55V -1.0 +1.0 %
clock frequency accuracy 1.6V <Voo< 1.8V 50 +5.0 %

-40to—-20 °C 1.8V <Vop<55V -15 +1.5 %
1.6V<Vop<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 (A, D: Ta = -40 to +85°C)

2.3 DC Characteristics

2.3.1 Pin characteristics

(TA=-40to +85°C, 1.6 V < EVppo = EVbp1 £ Vpp £5.5V, Vss = EVsso = EVss1 = 0 V) (1/5)

Items Symbol Conditions MIN. | TYP. | MAX. Unit
Output current, | loH1 Per pin for POO to P07, P10 to P17, 16 V<EVon<55V -10.0 mA
high'°e ! P30 to P37, P40 to P47, P50 to P57, P64 Note 2

to P67, P70 to P77, P80 to P87, P90 to
P97, P100 to P106,

P110 to P117, P120, P125 to P127,
P130, P140 to P147

Total of POO to P04, P07, P32 to P37, 40V<EVon<55V -55.0 mA

P40 to P47, P102 to P106, P120, 27V<EVom<4.0V ~10.0 mA

P125 to P127, P130, P140 to P145

(When duty < 70% "?) 18V<EVow<27V -5.0 mA
16V<EVo<18V -2.5 mA

Total of P05, P06, P10 to P17, P30, P31,{4.0V<EVooo<5.5V -80.0 mA

P50 to P57, P64 to P67, P70 to P77, P80
to P87, P90 to P97, P100, P101, P110 to

27V<EVom<4.0V -19.0 mA

P117, P146, P147 1.8V <EVboo<27V -10.0 mA
(When duty < 70% "°'¢3) 1.6 V<EVoro<1.8V -5.0 | mA
Total of all pins 16V<EVoo<55V -135.0| mA
(When duty < 70% Note 3) Note 4
loHz Per pin for P20 to P27, P150 to P156 16V<Vop<55V —0.1%*® mA
2
Total of all pins 1.6V<Vop<55V -15 mA

(When duty < 70% "°'¢3)

Notes 1. Value of current at which the device operation is guaranteed even if the current flows from the EVooo,
EVop1, Vop pins to an output 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%).
e Total output current of pins = (lox x 0.7)/(n x 0.01)
<Example> Where n = 80% and lox = —-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.
4. The applied current for the products for industrial application (R5F100xxDxx, R5F101xxDxx) is —100
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.
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RL78/G13 2. ELECTRICAL SPECIFICATIONS (A, D: Ta = -40 to +85°C)

(TA =-40to +85°C, 1.6 V < EVppo = EVbp1 £ VDD £5.5 V, Vss = EVsso = EVss1 = 0 V) (2/5)

Items Symbol Conditions MIN. TYP. MAX. Unit
Output current, | lo1 Per pin for P00 to P07, P10 to P17, 20.0M"?  mA
low™ore ! P30 to P37, P40 to P47, P50 to P57,

P64 to P67, P70 to P77, P80 to P87,
P90 to P97, P100 to P106,

P110 to P117, P120, P125 to P127,
P130, P140 to P147

Per pin for P60 to P63 15.0M"%2  mA
Total of P00 to P04, P07, P32to 4.0V <EVoo<55V 70.0 mA
P37, 2.7V <EVoro<4.0V 15.0 mA
P40 to P47, P102 to P106, P120,
P125 to P127, P130, P140 to P145 |18V SEVoR <27V 9.0 mA
(When duty < 70% "°'*¢3) 1.6 V<EVoro<1.8V 45 mA
Total of P05, P06, P10 to P17, P30, |4.0V <EVoro <55V 80.0 mA
P31, P50 to P57, P60 to P67, 7V < EVom < 4.0V 0 A
P70 to P77, P80 to P87, P90 to P97,

1.8V <EVoro<2.7V 20.0 mA

P100, P101, P110 to P117, P146,
P147 1.6 V<EVoo <18V 10.0 mA
(When duty < 70% "°'¢3)

Total of all pins 150.0 mA
(When duty < 70% "¢ )

loL2 Per pin for P20 to P27, P150 to P156 0.4M*2 1 mA
Total of all pins 16V<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%).
e 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 (A, D: Ta = -40 to +85°C)

(TA =-40to +85°C, 1.6 V < EVppo = EVbp1 £ VDD £5.5V, Vss = EVsso = EVss1 = 0 V) (3/5)

Items Symbol Conditions MIN. TYP. MAX. Unit
Input voltage, ViH1 P00 to P07, P10 to P17, P30 to P37,| Normal input buffer |0.8EVopo EVopo \%
high P40 to P47, P50 to P57, P64 to P67,

P70 to P77, P80 to P87, P90 to P97,
P100 to P106, P110 to P117, P120,
P125 to P127, P140 to P147
ViH2 P01, P03, P04, P10, P11, TTL input buffer 2.2 EVooo \
P13 to P17, P43, P44, P53 to P55, | 4.0V <EVooo<55V
P80, P81, P142, P143 TTL input buffer 2.0 EVooo v
3.3V<EVooo<4.0V
TTL input buffer 15 EVopo \
1.6 V<EVopo<3.3V
ViH3 P20 to P27, P150 to P156 0.7Vop Vop \Y
Vina P60 to P63 0.7EVopo 6.0 \%
ViHs P121 to P124, P137, EXCLK, EXCLKS, RESET 0.8Vop Vop \
Input voltage, Vi P00 to P07, P10 to P17, P30 to P37,| Normal input buffer 0 0.2EVono \%
low P40 to P47, P50 to P57, P64 to P67,
P70 to P77, P80 to P87, P90 to P97,
P100 to P106, P110 to P117, P120,
P125 to P127, P140 to P147
ViLz P01, P03, P04, P10, P11, TTL input buffer 0 0.8 \
P13 to P17, P43, P44, P53 to P55, | 4.0V <EVooo<55V
P80, P81, P142, P143 TTL input buffer 0 0.5 v
3.3V<EVopo<4.0V
TTL input buffer 0 0.32 \
1.6 V<EVopo<3.3V
Vis P20 to P27, P150 to P156 0 0.3Vop
ViLa P60 to P63 0 0.3EVooo \%
Vis P121 to P124, P137, EXCLK, EXCLKS, RESET 0 0.2Vop

Caution The maximum value of Vi1 of pins P00, P02 to P04, P10 to P15, P17, P43 to P45, P50, P52 to P55,
P71, P74, P80 to P82, P96, and P142 to P144 is EVbbo, even in the N-ch open-drain mode.

Remark Unless specified otherwise, the characteristics of alternate-function pins are the same as those of the
port pins.
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RL78/G13 2. ELECTRICAL SPECIFICATIONS (A, D: Ta = -40 to +85°C)
(TA =-40to +85°C, 1.6 V < EVppo = EVbp1 £ VDD £5.5V, Vss = EVsso = EVss1 = 0 V) (4/5)

Iltems Symbol Conditions MIN. TYP. MAX. Unit
Output voltage, | Vor P00 to PO7, P10 to P17, P30 to 4.0V <EVopo£5.5V,| EVooo — \%
high P37, P40 to P47, P50 to P57, P64 | loH1 =-10.0 mA 1.5

to P67, P701t0 P77, P80 P87, | 4 0\ < EVono < 5.5 V,| EVooo — v
P90 to P97, P100 to P106, P11010 | .. = _3 0 mA 07
P117, P120, P125 to P127, P130,
< < —
P140 to P147 2.7V <EVbppo £5.5V,| EVbpo V
lon1 =-2.0 mA 0.6
1.8V <EVbpo<£5.5V,| EVbpo — \Y
lon1 =-1.5 mA 0.5
1.6 V<EVbpo<5.5V,| EVbpo — V
loH1 = -1.0 mA 0.5
Vo2 P20 to P27, P150 to P156 1.6V<Vop<55V, [Voo-0.5 \%
loz =-100 £ A
Output voltage, | Voui P00 to P07, P10 to P17, P30 to 40V <EVopo <55V, 1.3 \Y
low P37, P40 to P47, P50 to P57, P64 | lo.1 =20 mA
to P67, P70 to P77, P80 to P87, 4.0V <EVoo <55V, 0.7 v
P90 to P97, P100 to P106, P110 to lois = 8.5 MA
P117, P120, P125 to P127, P130,
< <
P140 to P147 27V <EVoo <55V, 0.6 \Y
lot1 = 3.0 mA
27V <EVoo<55V, 0.4 \%
lo1 =1.5mA
1.8V <EVoo <55V, 0.4 \Y
lots = 0.6 mA
1.6 V<EVboo <55V, 0.4 \Y
loi1 =0.3 mA
VoL2 P20 to P27, P150 to P156 1.6V<Vop<55YV, 0.4 \%
lo2 =400 £ A
Vous P60 to P63 40V <EVopo <55V, 2.0 \Y
los = 15.0 mA
40V <EVoo <55V, 0.4 \%
lots =5.0 mA
2.7V <EVoo <55V, 0.4 \Y
lots =3.0 mA
1.8V<EVoo<55V, 0.4 \%
lots =2.0 mA
1.6 V<EVoo <55V, 0.4 \%
lots =1.0 mA
Caution PO0O, 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.
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RL78/G13

2. ELECTRICAL SPECIFICATIONS (A, D: Ta = -40 to +85°C)

(TA =-40to +85°C, 1.6 V < EVbpo = EVbp1 £ VDD £5.5V, Vss = EVsso = EVss1 = 0 V) (5/5)

Iltems

Symbol

Conditions

MIN.

TYP.

MAX.

Unit

Input leakage
current, high

ILiHL

P00 to PO7, 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,
P110 to P117, P120,

P125 to P127, P140 to P1