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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
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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.
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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/TXDL 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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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)
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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)
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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.
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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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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
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P02/ANI17/SO10/TxD1 O=—= 95 31 [+~—0O P66/TI112/TO12
P01/TO00 O=— 96 30 [~—O P65/TI11/TO11
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P144/S030/TxD3 O~—{99 () 27 =0 P63/SDAAL
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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)

o
-
<
o 3
g < a3
EEQQA 2o
Z2Z59 [s2) S o =
SSoegn Ssds ti
NN2Q XS ooy £¢
228&5E anlP == OHdNMmT O ®
D8PS 8r o~e8s I oddddosd
Oou®@Q0ocooeddxo SdaNmtIVLOrZTZT3>>5>F3
CANVOERO0OZZOE Z2Z2Z2Z2Z2Z2Z2ZIIIIIIIZ
SadoILEELLNgoLILIISII33ImINBON
TITETTTITITOANNMTOMOAANNMTHLONNLOLOLOLLLLLOS
AA A A A A 00000 A A NANNNNNNN™AAAA-A—AAAA
[ T a W W o Iy MY I o W o WY a Wy W W o M o Y MY Y I o M MY M T o Y o o MY MY MY o O o Y o B 0 Y
807978777675 7473727170 69 6867 66 6564636261 60595857 565554535251
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P45/S001 O 84 47 [«—=0 P101
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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
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gegodsa9258s38935% 285 88
o pu g T2 IYTSTI
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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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5RESTSSE
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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

RO01DS0131EJ0310 Rev.3.10

Nov 15, 2013

RENESAS

Page 36 of 194



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.
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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

RO1DS0131EJ0310 Rev.3.10

Nov 15, 2013

RENESAS

Page 48 of 194




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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RL78/G13

1. OUTLINE

[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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RL78/G13

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.
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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 P147

Vi = EVooo

1

Iz

P20 to P27, P137,
P150 to P156, RESET

Vi = Vop

ILiHs

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

Vi = Vop

In input port or
external clock
input

In resonator
connection

10

Input leakage
current, low

lua

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 P147

Vi = EVsso

Iz

P20 to P27, P137,
P150 to P156, RESET

Vi=Vss

-1

Ius

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

Vi =Vss

In input port or
external clock
input

In resonator
connection

-10

On-chip pll-up
resistance

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, P140 to P147

Vi = EVsso,

In input port

10

20

100

kQ

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

port pins.
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RL78/G13

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

2.3.2 Supply current characteristics

(1) Flash ROM: 16 to 64 KB of 20- to 64-pin products
(TA=-40to +85°C, 1.6 V < EVpbpo £ Vpb £5.5V, Vss = EVsso = 0 V) (1/2)

Parameter | Symbol Conditions MIN. | TYP. | MAX. Unit
Supply Ibb1 Operating | HS (high- | fin = 32 MHz**® | Basic Voo =5.0V 2.1 mA
Note 1 . .
current mode speedNrPtealsn) operation [\, “_ 2 gy 21 mA
mode
Normal Vobo =5.0V 4.6 7.0 mA
operation | v/, = 3.0V 46 | 70 | mA
fin = 24 MHz""®® | Nomal | Voo = 5.0 V 37 5.5 mA
operaton v/, = 3.0 v 37 | 55 | mA
fin =16 MHz"**® | Normal | Voo = 5.0V 2.7 4.0 mA
operaton |y, = 3.0 v 27 | 40 | mA
LS (low- fit=8MHz""?® | Nomal |Voo=3.0V 1.2 1.8 mA
speed main) operation 'y, =20V 12 | 18 | mA
mode
LV (low- fit=4 MHz""® | Nomal |Voo=3.0V 1.2 1.7 mA
voltage operaion 'y, = 2.0v 12 | 17 | mA
main) mode
Note 5
HS (high- | fux = 20 MHZ"*"® | Normal | Square wave input 3.0 4.6 mA
speed main) g operation " esonator 32 | 48 | mA
mode Vop = 5.0V connection
fux = 20 MHZ*® | Normal | Square wave input 3.0 4.6 mA
2 .
' operation | pesonator 3.2 4.8 mA
Voo =3.0V connection
fux = 10 MHZ® | Normal | Square wave input 1.9 2.7 mA
2 .
, operation | pesonator 1.9 2.7 mA
Voo =5.0V connection
fux = 10 MHZ*® | Normal | Square wave input 1.9 2.7 mA
2 .
, operation | pesonator 1.9 2.7 mA
Voo = 3.0V connection
LS (low- fux = 8 MHZ""®2 | Normal | Souare wave input 1.1 1.7 mA
speed main) | v/, =30 v operation | Resonator 11 | 17 | mA
mode connection
fux = 8 MHZ""®2 | Normal | Square wave input 1.1 1.7 mA
Vop = 2.0V operation | Resonator 11 1.7 mA
connection
Subsystem | fsus = 32.768 kHz | Normal Square wave input 4.1 49 LA
clock Note 4 operation | pesonator 42 | 50 | uA
Operat|0n Ta = -40°C connection
fsus = 32.768 kHz | Normal Square wave input 4.1 4.9 LA
Note 4 :
operation | Resonator 42 | 50 | uA
Ta=+25°C connection
fsus = 32.768 kHz | Normal Square wave input 4.2 5.5 LA
Note 4 operation | pesonator 43 | 56 | uA
Ta = +50°C connection
fsus = 32.768 kHz | Normal Square wave input 4.3 6.3 LA
Note 4 operation | Resonator 44 | 64 | uA
Ta = +70°C connection
fsus = 32.768 kHz | Normal Square wave input 4.6 7.7 LA
Note 4 operation | pesonator 47 | 78 | A
Ta = +85°C connection
(Notes and Remarks are listed on the next page.)
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RL78/G13 2. ELECTRICAL SPECIFICATIONS (A, D: Ta = -40 to +85°C)

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

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

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

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

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

HS (high-speed main) mode: 2.7 V <Vob < 5.5 V@1 MHz to 32 MHz
2.4V <Vopb<55V@1 MHz to 16 MHz

LS (low-speed main) mode: 1.8V <Vob<5.5V@1 MHz to 8 MHz

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

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

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

(1) Flash ROM: 16 to 64 KB of 20- to 64-pin products
(TA =-40to +85°C, 1.6 V < EVbpo £ Vbb £5.5V, Vss = EVsso = 0 V) (2/2)

Parameter | Symbol Conditions MIN. TYP. | MAX. Unit
Supply o2 HALT HS (high- | fiy = 32 MHZ 4 Voo =5.0V 054 | 1.63 | mA
Note 2 speed main)
ﬁ:{grf”t mode mode Note 7 Voo =3.0V 054 | 163 | mA
fin = 24 MHz " * Vop = 5.0V 044 | 128 | mA
Voo = 3.0V 0.44 1.28 mA
fin = 16 MHz " * Voo = 5.0V 040 | 1.00 | mA
Voo = 3.0V 0.40 1.00 mA
LS (low- fin = 8 MHz "'¢* Voo =3.0V 260 530 LA
speed main)
mode N°te 7 Vob =2.0V 260 530 LA
LV (low- fin = 4 MHz N'e* Vop = 3.0V 420 640 LA
voltage
maln) mode Voo =2.0V 420 640 /.lA
Note 7
HS (high- | fux = 20 MHZ"'?, Square wave input 0.28 | 1.00 | mA
speed main)
mode ™7 | Voo =5.0V Resonator connection 0.45 1.17 mA
fux = 20 MHZM"®3, Square wave input 0.28 | 1.00 | mA
Vobo = 3.0V Resonator connection 0.45 1.17 mA
fux = 10 MHZM"®3, Square wave input 0.19 | 060 | mA
Voo =5.0V Resonator connection 0.26 0.67 mA
fux = 10 MHZ""® 3, Square wave input 0.19 | 060 | mA
Voo =3.0V Resonator connection 0.26 0.67 mA
LS (low- fux = 8 MHZ"*®3, Square wave input 95 330 LA
speedNTtin) Vob = 3.0V Resonator connection 145 380 LA
mode
fux = 8 MHZ"*®3, Square wave input 95 330 LA
Voo =2.0V Resonator connection 145 380 LA
Subsystem | fsus = 32.768 kHz"***® | Square wave input 0.25 | 0.57 | A
clock Ta =-40°C Resonator connection 044 | 0.76 LA
operation Nowe s -
fsus = 32.768 kHz Square wave input 0.30 0.57 LA
Ta=+25°C Resonator connection 0.49 0.76 HA
fsus = 32.768 kHZ"*®® | Square wave input 037 | 117 LA
Ta=+50°C Resonator connection 0.56 1.36 HA
fsus = 32.768 kHZ"*®® | Square wave input 053 | 197 | uA
Ta=+70°C Resonator connection 0.72 2.16 LA
fsus = 32.768 kHZ*®® | Square wave input 0.82 | 337 | uA
Ta=+85°C Resonator connection 1.01 3.56 LA
Ioos™® | STOP Ta =-40°C 0.18 | 050 | A
Note 8
mode Ta=+25°C 023 | 050 | uA
Ta=+50°C 0.30 1.10 HA
Ta=+70°C 0.46 1.90 LA
Ta=+85°C 0.75 3.30 HA
(Notes and Remarks are listed on the next page.)
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RL78/G13 2. ELECTRICAL SPECIFICATIONS (A, D: Ta = -40 to +85°C)

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

During HALT instruction execution by flash memory.

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

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

When high-speed on-chip oscillator and high-speed system clock are stopped. When RTCLPC =1 and
setting ultra-low current consumption (AMPHS1 = 1). The current flowing into the RTC is included.

ok wbd

However, not including the current flowing into the 12-bit interval timer and watchdog timer.
6. Not including the current flowing into the RTC, 12-bit interval timer, and watchdog timer.
7. Relationship between operation voltage width, operation frequency of CPU and operation mode is as
below.
HS (high-speed main) mode: 2.7 V <Vop <55 V@1 MHz to 32 MHz
2.4V <Vopb <55V@1 MHz to 16 MHz
LS (low-speed main) mode: 1.8V <Vob <5.5V@1 MHz to 8 MHz
LV (low-voltage main) mode: 1.6 V< Vob <5.5 V@1 MHz to 4 MHz
8. Regarding the value for current to operate the subsystem clock in STOP mode, refer to that in HALT
mode.

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

(2) Flash ROM: 96 to 256 KB of 30- to 100-pin products
(TA =-40to +85°C, 1.6 V < EVppo = EVbp1 £ VpD £ 5.5V, Vss = EVsso = EVss1 = 0 V) (1/2)

Parameter | Symbol Conditions MIN. TYP. MAX. Unit
Supply Iob1 Operating | HS (high- fin = 32 MHz***® | Basic Voo =5.0V 2.3 mA
Note 1 . .
current mode speedNrpslsn) operation Voo = 3.0V 23 mA
mode
Normal | Voo =5.0 V 5.2 8.5 mA
operation | v/p5 = 3.0 v 52 | 85 | mA
fin =24 MHz"*® | Normal | Voo = 5.0V 41 6.6 mA
Operation | v/, = 3.0 v 41 | 66 | mA
fin =16 MHz"*® | Normal | Voo =5.0V 3.0 4.7 mA
operation | v/p5 = 3.0 v 30 | 47 | mA
LS (low- fit=8MHz"*?® | Normal | Vopo=3.0V 1.3 2.1 mA
speed main) operation |\ = 2 0v/ 13 | 21 | mA
mode
LV (low- fii=4 MHz""?® | Normal |Vop=3.0V 1.3 1.8 mA
voltage operation 'y, = 2.0 v/ 13 | 18 | mA
main) mode
Note 5
HS (high- fux = 20 MHZz**®?, | Normal | Square wave input 3.4 55 mA
spec(jedNngisn) Voo =5.0V operation | resonator connection 3.6 5.7 mA
mode
fux = 20 MHZ***?, | Normal | Square wave input 3.4 5.5 mA
Voo = 3.0V operalion | Reconator connection 3.6 5.7 mA
fux = 10 MHZ**®?, | Normal | Square wave input 2.1 3.2 mA
Vop = 5.0 V operation | pesonator connection 21 3.2 mA
fux = 10 MHZ**?, | Normal | Square wave input 2.1 3.2 mA
Voo = 3.0V operalion | Reconator connection 2.1 3.2 mA
LS (low- fux = 8 MHZ"*"*2, | Normal | Square wave input 1.2 2.0 mA
spec(jedNngisn) Voo =3.0V operation | resonator connection 1.2 2.0 mA
mode
fux = 8 MHZ""®*? | Normal | Square wave input 1.2 2.0 mA
Vopo =2.0V operalion | Reconator connection 1.2 2.0 mA
Subsystem | fsus =32.768 kHz | Normal | Square wave input 4.8 5.9 LA
Note 4 .
clock - Operation | pesanator connection 4.9 6.0 LA
Operat|0n Ta = -40°C
fsus = 32.768 kHz | Normal | Square wave input 49 5.9 LA
Note 4 operation -
p Resonator connection 5.0 6.0 LA
Ta=+25°C
fsus = 32.768 kHz | Normal | Square wave input 5.0 7.6 LA
Note 4 operation -
p Resonator connection 5.1 7.7 LA
Ta =+50°C
fsus =32.768 kHz | Normal | Square wave input 5.2 9.3 LA
Note 4 operation -
p Resonator connection 5.3 9.4 LA
Ta=+70°C
fsus =32.768 kHz | Normal | Square wave input 5.7 13.3 LA
Note 4 operation -
p Resonator connection 5.8 13.4 LA
Ta =+85°C
(Notes and Remarks are listed on the next page.)
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RL78/G13 2. ELECTRICAL SPECIFICATIONS (A, D: Ta = -40 to +85°C)

Notes 1. Total current flowing into Vop, EVboo, and EVob1, including the input leakage current flowing when the
level of the input pin is fixed to Voo, EVbpo, and EVop1, or Vss, EVsso, and EVssi. The values below the
MAX. column include the peripheral operation current. However, not including the current flowing into the
A/D converter, LVD circuit, 1/0 port, and on-chip pull-up/pull-down resistors and the current flowing during
data flash rewrite.

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

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

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

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

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

LS (low-speed main) mode: 1.8V <Vob <5.5V@1 MHz to 8 MHz

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

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

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

(2) Flash ROM: 96 to 256 KB of 30- to 100-pin products
(TA =-40to +85°C, 1.6 V < EVppo = EVbp1 £ VpD £ 5.5V, Vss = EVsso = EVss1 = 0 V) (2/2)

Parameter | Symbol Conditions MIN. | TYP. | MAX. | Unit
Supply Iob2 HALT HS (high- | fin = 32 MHZz '* Voo =5.0V 062 | 186 | mA
current Note 2 mode speed main _
curre e e ) Voo =3.0V 062 | 186 | mA
fin = 24 MHz "4 Vop = 5.0 V 050 | 145 | mA
Voo =3.0V 050 | 145 | mA
fin = 16 MHz °** Voo = 5.0V 044 | 111 mA
Voo =3.0V 044 | 111 | mA
LS (low- fin = 8 MHz Ne* Vop = 3.0V 290 620 LA
speed main _
e e ) Voo = 2.0V 200 | 620 | uA
LV (low- fin = 4 MHZ 4 Voo = 3.0V 440 680 LA
voitage Voo = 2.0V 440 | 680 | uA
main) mode
Note 7
HS (high- | fux = 20 MHZ"""®3, Square wave input 031 | 108 | mA
speed main) | v/, = 5.0 v Resonator 048 | 128 | mA
mOde ote 7 .
connection
fux = 20 MHZ'¢?, Square wave input 031 | 1.08 mA
Voo =3.0V Resonator 0.48 1.28 mA
connection
fux = 10 MHZN'¢?, Square wave input 021 | 063 mA
Voo =5.0V Resonator 0.28 0.71 mA
connection
fux = 10 MHZN'¢?, Square wave input 021 | 063 mA
Voo =3.0V Resonator 0.28 0.71 mA
connection
LS (low- fux = 8 MHZ""®3, Square wave input 110 360 LA
speed main) | /o = 3.0 v Resonator 160 | 420 | uA
mOde ote 7 .
connection
fux = 8 MHZ"""®3, Square wave input 110 360 LA
Vopo =2.0V Resonator 160 420 LA
connection
Subsystem | feus = 32.768 kHz"*"*® | Square wave input 028 | 061 | uA
clock Ta = -40°C Resonator 047 | 080 | uA
operatlon connection
fsus = 32.768 kHZ"*"®® | Square wave input 034 | 061 LA
Ta=+25°C Resonator 0.53 0.80 HA
connection
fsus = 32.768 kHZ"*"®® | Square wave input 041 | 230 LA
Ta =+50°C Resonator 0.60 2.49 HA
connection
fsus = 32.768 kHZ"*"®® | Square wave input 064 | 4.03 LA
Ta=+70°C Resonator 0.83 4.22 LA
connection
fsus = 32.768 kHZz""®*® | Square wave input 1.09 | 804 | uA
Ta=+85°C Resonator 1.28 8.23 LA
connection
Ioos"**® | STOP Ta =-40°C 019 | 052 | A
Note 8
mode Ta = +25°C 025 | 052 | uA
Ta = +50°C 032 | 221 | wA
Ta=+70°C 055 | 394 | uA
Ta = +85°C 100 | 795 | uA
(Notes and Remarks are listed on the next page.)
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RL78/G13

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

Notes 1.

g ks wbd

Total current flowing into Vop, EVooo, and EVob1, including the input leakage current flowing when the
level of the input pin is fixed to Voo, EVbpo, and EVop1, or Vss, EVsso, and EVssi. The values below the
MAX. column include the peripheral operation current . However, not including the current flowing into
the A/D converter, LVD circuit, 1/O port, and on-chip pull-up/pull-down resistors and the current flowing
during data flash rewrite.

During HALT instruction execution by flash memory.

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

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

. When high-speed on-chip oscillator and high-speed system clock are stopped. When RTCLPC =1 and

setting ultra-low current consumption (AMPHS1 = 1). The current flowing into the RTC is included.
However, not including the current flowing into the 12-bit interval timer and watchdog timer.
Not including the current flowing into the RTC, 12-bit interval timer, and watchdog timer.
Relationship between operation voltage width, operation frequency of CPU and operation mode is as
below.

HS (high-speed main) mode: 2.7 V <Vob < 5.5 V@1 MHz to 32 MHz

2.4V <Vop<55V@1 MHz to 16 MHz

LS (low-speed main) mode: 1.8V <Vob<5.5V@1 MHz to 8 MHz

LV (low-voltage main) mode: 1.6 V < Vob < 5.5 V@1 MHz to 4 MHz
Regarding the value for current to operate the subsystem clock in STOP mode, refer to that in HALT
mode.

Remarks 1. fux: High-speed system clock frequency (X1 clock oscillation frequency or external main system clock

frequency)
2. fii: High-speed on-chip oscillator clock frequency
3. fsus: Subsystem clock frequency (XT1 clock oscillation frequency)
4. Except subsystem clock operation and STOP mode, temperature condition of the TYP. value is Ta =
25°C
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2. ELECTRICAL SPECIFICATIONS (A, D: Ta = -40 to +85°C)

(3) 128-pin products, and flash ROM: 384 to 512 KB of 44- to 100-pin products
(TA =-40to +85°C, 1.6 V < EVppo = EVbp1 £ VpD £ 5.5V, Vss = EVsso = EVss1 = 0 V) (1/2)

Parameter | Symbol Conditions MIN. | TYP. | MAX. | Unit
Supply loot Operating | HS (high- | fin = 32 MHz***® | Basic Vob = 5.0 V 2.6 mA
Note . .
g:urrent mode speedNrB:eilsn) operation Voo = 3.0 V 26 mA
mode
Normal Voo =5.0V 6.1 9.5 mA
operation | v/, = 3.0 v 61 | 95 | mA
fin = 24 MHz""®® | Normal | Voo = 5.0 V 4.8 7.4 mA
operation | v/, = 3.0'v 48 | 74 | mA
fin =16 MHz"**® | Normal | Voo = 5.0V 35 53 | mA
operaton | v/, = 3.0'v 35 | 53 | mA
LS (low- fit=8MHz""® | Nomal |Voo=3.0V 15 2.3 mA
speed main) operation 'y~ 20 v 15 | 23 | mA
mode
LV (low- fit=4 MHz""® | Nomal |Voo=3.0V 15 2.0 mA
voltage operation 'y, =2.0v 15 | 20 | mA
main) mode
Note 5
HS (high- | fux = 20 MHZz"*"*2,| Normal | Souare wave input 3.9 6.1 mA
speed main) | v/p5 = 5,0 v operation | Resonator 41 | 63 | mA
mode connection
fux = 20 MHZ**? | Nomal | Square wave input 3.9 6.1 mA
Voo =3.0V operation | Resonator 41 | 63 | mA
connection
fux = 10 MHZ"**?,| Normal | Square wave input 25 | 37 | mA
Voo =5.0V operation | Resonator 25 | 37 | mA
connection
fux = 10 MHZ"**? | Normal | Square wave input 25 3.7 mA
Voo = 3.0V operaion | Resonator 25 | 37 | mA
connection
LS (low- fux = 8 MHZ"*'*®?, | Normal | Square wave input 1.4 22 | mA
speed main) | v/o0 = 3.0 v operation | Resonator 14 | 22 | mA
mode connection
fux = 8 MHZ""®2 | Nomal | Souare wave input 1.4 2.2 mA
Voo = 2.0V operaion | Resonator 14 | 22 | mA
connection
Subsystem | fsus = 32.768 kHz | Normal Square wave input 5.4 6.5 LA
Note 4 .
clock operation [ pesonator 55 | 6.6 | uA
operation | 1, = _40°C connection
fsus = 32.768 kHz | Normal Square wave input 55 6.5 LA
Note 4 -
operation | Resonator 56 | 66 | uA
Ta=+25°C connection
fsus = 32.768 kHz | Normal Square wave input 5.6 9.4 LA
Note 4 .
operation | pesonator 57 | 95 | uA
Ta=+50°C connection
fsus = 32.768 kHz | Normal Square wave input 5.9 12.0 LA
Note 4 .
operalion | pesonator 6.0 | 121 | wA
Ta=+70°C connection
fsus = 32.768 kHz | Normal Square wave input 6.6 16.3 LA
Note 4 .
operalion | pesonator 6.7 | 164 | uA
Ta=+85°C connection
(Notes and Remarks are listed on the next page.)
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RL78/G13 2. ELECTRICAL SPECIFICATIONS (A, D: Ta = -40 to +85°C)

Notes 1. Total current flowing into Voo, EVopo, and EVooz, including the input leakage current flowing when the
level of the input pin is fixed to Vob, EVooo, and EVop1, or Vss, EVsso, and EVssi. The values below the
MAX. column include the peripheral operation current. However, not including the current flowing into the
A/D converter, LVD circuit, I/O port, and on-chip pull-up/pull-down resistors and the current flowing during
data flash rewrite.

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

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

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

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

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

LS (low-speed main) mode: 1.8V <Vopb<5.5V @1 MHz to 8 MHz

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

Remarks 1. fux: High-speed system clock frequency (X1 clock oscillation frequency or external main system
clock frequency)
2. fii:  High-speed on-chip oscillator clock frequency
3. fsue: Subsystem clock frequency (XT1 clock oscillation frequency)
4. Except subsystem clock operation, temperature condition of the TYP. value is Ta = 25°C
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(3) 128-pin products, and flash ROM: 384 to 512 KB of 44- to 100-pin products
(TA =-40to +85°C, 1.6 V < EVppo = EVbp1 £ VpD £ 5.5V, Vss = EVsso = EVss1 = 0 V) (2/2)

Parameter | Symbol Conditions MIN. TYP. | MAX. Unit
Supply Iob2 HALT HS (high- | fin = 32 MHZ ** Vob = 5.0V 062 | 1.89 | mA
Note 2 .
current mode 2’:(?:,&2'7”) Voo =3.0V 062 | 1.89 | mA
fin = 24 MHz 4 Voo = 5.0 V 050 | 1.48 | mA
Voo =3.0V 0.50 | 148 | mA
fin = 16 MHz ** Vob = 5.0V 044 | 112 mA
Vob = 3.0V 044 | 112 | mA
LS (low- fin = 8 MHZz V'®* Voo =3.0V 290 620 LA
2’:(?:,&2'7”) Voo = 2.0V 200 | 620 | uA
LV (low- fin = 4 MHZ V'®* Voo =3.0V 460 700 LA
voitage Voo =20V 460 | 700 | A
main) mode
Note 7
HS (high- | fwux = 20 MHZ"""®3, Square wave input 031 | 114 | mA
speed main) | v/, = 5.0 v Resonator 048 | 134 | mA
mode connection
fwx = 20 MHZ""'®3, Square wave input 031 | 1.14 mA
Vop = 3.0V Resonator 0.48 1.34 mA
connection
fwx = 10 MHZ""'®3, Square wave input 0.21 | 0.68 mA
Vop =5.0V Resonator 0.28 0.76 mA
connection
fwx = 10 MHZ""'®3, Square wave input 0.21 | 0.68 mA
Voo =3.0V Resonator 0.28 0.76 mA
connection
LS (low- fux = 8 MHZ"*®3, Square wave input 110 390 LA
speed main) | v/ = 3.0 v Resonator 160 | 450 | uA
mode connection
fux = 8 MHZ""®3, Square wave input 110 390 LA
Voo =2.0V Resonator 160 450 LA
connection
Subsystem | fsus = 32.768 kHz"***® | Square wave input 031 | 066 | uA
clock Ta = -40°C Resonator 050 | 0.85 | uA
operation connection
fsus = 32.768 kHz"*"®® | Square wave input 0.38 | 0.66 LA
Ta=+25°C Resonator 0.57 0.85 LA
connection
fsus = 32.768 kHZ"*"®® | Square wave input 047 | 3.49 LA
Ta =+50°C Resonator 0.66 3.68 HA
connection
fsus = 32.768 kHZ"*"®® | Square wave input 0.80 | 6.10 LA
Ta=+70°C Resonator 0.99 6.29 LA
connection
fsus = 32.768 kHZ'"**® | Square wave input 152 | 10.46 | A
Ta=+85°C Resonator 1.71 | 10.65 LA
connection
Ioos™*® | STOP Ta=-40°C 019 | 054 | uA
modeNote 8 — S
Ta = +25°C 0.26 | 0.54 LA
Ta = +50°C 0.35 | 3.37 LA
Ta=+70°C 0.68 | 5.98 LA
Ta = +85°C 140 | 10.34 | A
(Notes and Remarks are listed on the next page.)
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Notes 1. Total current flowing into Vop, EVboo, and EVob1, including the input leakage current flowing when the
level of the input pin is fixed to Voo, EVbpo, and EVop1, or Vss, EVsso, and EVssi. The values below the
MAX. column include the peripheral operation current . However, not including the current flowing into
the A/D converter, LVD circuit, 1/O port, and on-chip pull-up/pull-down resistors and the current flowing
during data flash rewrite.

During HALT instruction execution by flash memory.

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

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

g ks wbd

When high-speed on-chip oscillator and high-speed system clock are stopped. When RTCLPC =1 and
setting ultra-low current consumption (AMPHS1 = 1). The current flowing into the RTC is included.
However, not including the current flowing into the 12-bit interval timer and watchdog timer.
6. Not including the current flowing into the RTC, 12-bit interval timer, and watchdog timer.
7. Relationship between operation voltage width, operation frequency of CPU and operation mode is as
below.
HS (high-speed main) mode: 2.7 V <Vob < 5.5 V@1 MHz to 32 MHz
2.4V <Vop<55V@1 MHz to 16 MHz
LS (low-speed main) mode: 1.8V <Vopb<5.5V @1 MHz to 8 MHz
LV (low-voltage main) mode: 1.6 V < Vob < 5.5 V@1 MHz to 4 MHz
8. Regarding the value for current to operate the subsystem clock in STOP mode, refer to that in HALT
mode.

Remarks 1. fux: High-speed system clock frequency (X1 clock oscillation frequency or external main system clock
frequency)
2. fii: High-speed on-chip oscillator clock frequency
3. fsus: Subsystem clock frequency (XT1 clock oscillation frequency)
4. Except subsystem clock operation and STOP mode, temperature condition of the TYP. value is Ta =
25°C
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(4) Peripheral Functions (Common to all products)
(TA=-40to +85°C, 1.6 V < EVppo = EVbp1 £ VpD £ 5.5V, Vss = EVsso = EVss1 = 0 V)

Parameter Symbol Conditions MIN. TYP. | MAX. Unit

Low-speed on- | lm "t 0.20 LA
chip oscillator
operating
current

RTC operating | Irrc 123 0.02 LA
current

12-bitinterval | ISt 24 0.02 LA
timer operating

current

Watchdog timer | lwor " %23 | fi = 15 kHz 0.22 LA
operating
current

A/D converter | lapc 18 When Normal mode, AVrerp = Voo = 5.0 V 1.3 1.7 mA

operating conversionat || oy yoltage mode, AVrerp = Voo = 3.0 V. 05 | 07 | mA
current maximum

speed

AID converter | laprer ¢! 75.0 LA
reference
voltage current

Temperature Irmps o€ 75.0 LA
sensor
operating
current

LVD operating | lvo "' 7 0.08 LA
current

Self- Irsp Ot 250 | 1220 | mA
programming
operating
current

BGO operating | lsco %8 250 | 12.20 | mMA
current

SNOOZE Isnoz o€t ADC operation | The mode is performed ' *° 0.50 | 0.60 mA
operating
current

The A/D conversion operations are 1.20 1.44 mA
performed, Low voltage mode, AVrerp =
Voo =3.0V

CSI/UART operation 0.70 0.84 mA

Notes 1. Current flowing to Voo.

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

3. Current flowing only to the real-time clock (RTC) (excluding the operating current of the low-speed on-
chip ocsillator and the XT1 oscillator). The supply current of the RL78 microcontrollers is the sum of the
values of either Iop1 or Ipp2, and Irtc, when the real-time clock operates in operation mode or HALT mode.
When the low-speed on-chip oscillator is selected, IriL should be added. Ibpb2 subsystem clock operation
includes the operational current of the real-time clock.

4. Current flowing only to the 12-bit interval timer (excluding the operating current of the low-speed on-chip
ocsillator and the XT1 oscillator). The supply current of the RL78 microcontrollers is the sum of the
values of either lob1 or lbp2, and lit, when the 12-bit interval timer operates in operation mode or HALT
mode. When the low-speed on-chip oscillator is selected, IriL should be added.

5. Current flowing only to the watchdog timer (including the operating current of the low-speed on-chip
oscillator). The supply current of the RL78 microcontrollers is the sum of Iop1, Iop2 or Ibbs and lwot when
the watchdog timer is in operation.
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6. Current flowing only to the A/D converter. The supply current of the RL78 microcontrollers is the sum of
Iop1 or Ibb2 and labc when the A/D converter operates in an operation mode or the HALT mode.

7. Current flowing only to the LVD circuit. The supply current of the RL78 microcontrollers is the sum of Iobz,
Ioo2 or Ibpz and Iuvo when the LVD circuit is in operation.

8. Current flowing only during data flash rewrite.

9. Current flowing only during self programming.

10.For shift time to the SNOOZE mode, see 18.3.3 SNOOZE mode in the RL78/G13 User’'s Manual Hardware.

Remarks 1. fi:  Low-speed on-chip oscillator clock frequency

2. fsus: Subsystem clock frequency (XT1 clock oscillation frequency)
3. fak: CPUlperipheral hardware clock frequency
4. Temperature condition of the TYP. value is Ta = 25°C
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2.4 AC Characteristics

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

Items Symbol Conditions MIN. TYP. MAX. Unit
Instruction cycle (minimum Tey Main HS (high- 27V<Vop<55V| 0.03125 1 us
instruction execution time) system speed main) {5 4v<\eo<27V| 0.0625 1 s
clock (fman) | mode
operation LS (low-speed [ L.8V<Vop<55V| 0.125 1 Us
main) mode
LV (low- 16V<Vp<55V| 0.25 1 us
voltage main)
mode
Subsystem clock (fsus) 18V<Vm<55V| 285 30.5 31.3 us
operation
In the self HS (high- 27V<Vop<55V| 0.03125 Us
programmingl speed main) 2 4v<Vp<2.7V| 0.0625 us
mode mode
LS (low-speed | 1.8V<Vop<55V| 0.125 1 us
main) mode
LV (low- 18V<Vmm<h5V| 0.25 1 s
voltage main)
mode
External system clock fex 27V<Vop<55V 1.0 20.0 MHz
frequency 24V<Vop<27V 1.0 16.0 MHz
18V<Vop<24V 1.0 8.0 MHz
16 V<Vop<18V 1.0 4.0 MHz
fexs 32 35 kHz
External system clock input texH, texc 27V<Vop<55V 24 ns
high-level width, low-level width 24V <Vop<2.7V 30 ns
1.8V<Vop<24V 60 ns
16V<Vop<1l8V 120 ns
texns, texts 13.7 us
TIOO to TIO7, TI10 to TI17 input | trin, 1/fmck+10 nshot
high-level width, low-level width | tri
TOO00 to TO07, TO10 to TO17 | fro HS (high-speed 40V<EVooo<55V 16 MHz
output frequency main) mode 2.7V <EVooo < 4.0V 8 MHz
1.8 V<EVopo<27V 4 MHz
1.6 V<EVopo<18V 2 MHz
LS (low-speed 1.8V<EVoo <55V 4 MHz
main) mode 1.6 V<EVooo< 1.8V 2 MHz
LV (low-voltage 1.6 V<EVoo <55V 2 MHz
main) mode
PCLBUZO0, PCLBUZ1 output frcL HS (high-speed 40V <EVooo <55V 16 MHz
frequency main) mode 2.7V <EVooo < 4.0V 8 MHz
1.8V <EVomo<27V 4 MHz
1.6 V<EVoo<18V 2 MHz
LS (low-speed 1.8V<EVoo <55V 4 MHz
main) mode 1.6 V<EVoro< 1.8V 2 MHz
LV (low-voltage 1.8V<EVoo <55V 4 MHz
main) mode 1.6 V<EVooo< 1.8V 2 MHz
Interrupt input high-level width, | tintH, INTPO 1.6 V<Vop<55V 1 us
low-level width tint INTP1to INTP11 | 1.6 V < EVooo< 5.5 V 1 P
Key interrupt input low-level tkr KRO to KR7 1.8V<EVoo <55V 250 ns
width 16V<EVoo<18V | 1 s
RESET low-level width trsL 10 us

(Note and Remark are listed on the next page.)
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Note The following conditions are required for low voltage interface when Evboo < Vbb
1.8V <EVbpo<2.7V:MIN. 125 ns
1.6 V<EVbpo < 1.8V : MIN. 250 ns

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

Minimum Instruction Execution Time during Main System Clock Operation

Tcy vs Vobp (HS (high-speed main) mode)
10

oy
o
i
|
I
|
]
|
]
I
|
I
I

—— When the high-speed on-chip oscillator clock is selected
——— During self programming
—-—- When high-speed system clock is selected

Cycle time Tcy [ps]

01 i '

00625 p==ccectbeeo oo [ ]
0.05 [ i

0.03125 fommmoobooeeo B N PP PP =]

0.01

30 40 50°%60

0 1.0 2.0
24 27

Supply voltage Voo [V]
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Tcy vs Vob (LS (low-speed main) mode)

10
2 10 N N ——
E 7
© : : —— When the high-speed on-chip oscillator clock is selected
.g ——— During self programming
k) —.—. When high-speed system clock is selected
S i
O]
0.125 fr---ompono- filocsscnrdirseasinonsainse o
0.1 ' :
0.01 : .
0 10 20 30 40 50°%560
1.8
Supply voltage Voo [V]
Tecy vs Vob (LV (low-voltage main) mode)
10
o
= 10 e
5 L :
|a_) i : — When the high-speed on-chip oscillator clock is selected
= T ; ——— During self programming
E 7 ; —-—- When high-speed system clock is selected
S ¥ :
o i :
0.25 [------
0.1 - :
0.01 |
0 10 20 30 40 50°%60
1618
Supply voltage Voo [V]
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AC Timing Test Points

Vin/VoHr Vin/VoH
Test points
>< Vi/Vou > P <: Vi/Vou

External System Clock Timing
1/fex/
1/fexs

text/ [ texn/
texts texHs

EXCLK/EXCLKS \

TITO Timing

tri || trin
TIOO to TIO7, TI10 to TI17 J H

1/fro
TOO00 to TO07, TO10 to TO17 J /—{—

Interrupt Request Input Timing
tinTL tNTH
INTPO to INTP11 \ \

Key Interrupt Input Timing

kR

KRO to KR7

RESET Input Timing

RESET

—
e
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2.5 Peripheral Functions Characteristics

AC Timing Test Points

Vik/Vor > Test points < Vi Vor
Vi/Vou Vi/VoL

2.5.1 Serial array unit

(1) During communication at same potential (UART mode)
(TA=-40to +85°C, 1.6 V < EVbpo = EVop1 £ Vop £ 5.5V, Vss = EVsso = EVss1 = 0 V)

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

MIN. | MAX. | MIN. | MAX. | MIN. | MAX.

Transfer rate "'*** 2.4V<EVooo <55V fmek/6 fmck/6 fmck/6 bps
Note 2
Theoretical value of the 5.3 1.3 0.6 Mbps
maximum transfer rate
fmck = fouk VOt
1.8V<EVoo <55V fmek/6 fmck/6 fmek/6 bps
Note 2
Theoretical value of the 5.3 1.3 0.6 Mbps
maximum transfer rate
fmck = fouk Ot
1.7V<EVoo <55V fmek/6 fmck/6 fmck/6 bps
Note 2 Note 2
Theoretical value of the 5.3 1.3 0.6 Mbps
maximum transfer rate
fmek = fouk VOt
1.6 V<SEVooo <55V — fmck/6 fmck/6 bps
Note 2
Theoretical value of the — 1.3 0.6 Mbps
maximum transfer rate
fmek = fouk VOt

Notes 1. Transfer rate in the SNOOZE mode is 4800 bps only.
2. The following conditions are required for low voltage interface when Evopo < Vob.
2.4V <EVbooo < 2.7 V : MAX. 2.6 Mbps
1.8V <EVboo < 2.4V :MAX. 1.3 Mbps
1.6 V<EVopo < 1.8V :MAX. 0.6 Mbps
3. The maximum operating frequencies of the CPU/peripheral hardware clock (fcik) are:

HS (high-speed main) mode: 32 MHz (2.7 V£ Vob £5.5V)
16 MHz (2.4 V <Vpp £5.5V)

LS (low-speed main) mode: 8 MHz (1.8 V<Vbpb<5.5V)

LV (low-voltage main) mode: 4MHz (1.6 V<Vbop<55V)

Caution Select the normal input buffer for the RxDq pin and the normal output mode for the TxDqg pin by
using port input mode register g (PIMg) and port output mode register g (POMQg).
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UART mode connection diagram (during communication at same potential)

TxDq Rx

RL78 microcontroller User device

RxDq Tx

UART mode bit width (during communication at same potential) (reference)

1/Transfer rate

High-/Low-bit width

Baud rate error tolerance

TxDq
RxDq

Remarks 1. q: UART number (q = 0 to 3), g: PIM and POM number (g =0, 1, 8, 14)
2. fmck: Serial array unit operation clock frequency
(Operation clock to be set by the CKSmn bit of serial mode register mn (SMRmn). m: Unit number,

n: Channel number (mn = 00 to 03, 10 to 13))
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(2) During communication at same potential (CSI mode) (master mode, SCKp... internal clock output,
corresponding CSIO00 only)
(Ta=-40to +85°C, 2.7 V < EVbpo = EVop1 £ Vop £ 5.5V, Vss = EVsso = EVss1 = 0 V)

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

MIN. | MAX. | MIN. | MAX. | MIN. | MAX.
SCKp cycle time tkeva tkev 2 2/fok| 4.0 V < EVopo £5.5V| 62.5 250 500 ns
2.7V <EVopo<5.5V| 83.3 250 500 ns
SCKp high-/low-level tkHL, 4.0V <EVopoo<55V tkev1/2 — tkev1/2 — tkey1/2 — ns
width tkea 7 50 50
2.7V <EVoo <55V tkeva/2 — tkeva/2 — tkevy/2 — ns
10 50 50
Slp setup time (to SCKpT)| tsik1 40V <EVopo <55V 23 110 110 ns
Note 1
2.7V <EVopo <55V 33 110 110 ns
Slp hold time (from tksi 2.7V<EVopo <55V 10 10 10 ns
SCKpT) Nete?
Delay time from SCKp{ to| tksoz C =20 pF "ot 10 10 10 ns
SOp output M°te?

Notes 1. When DAPmn = 0 and CKPmn = 0, or DAPmn = 1 and CKPmn = 1. The Slp setup time becomes “to
SCKpl” when DAPmn = 0 and CKPmn = 1, or DAPmn = 1 and CKPmn = 0.
2. When DAPmn = 0 and CKPmn = 0, or DAPmn = 1 and CKPmn = 1. The Slp hold time becomes “from
SCKpl” when DAPmn = 0 and CKPmn = 1, or DAPmn = 1 and CKPmn = 0.
3. When DAPmn = 0 and CKPmn = 0, or DAPmn = 1 and CKPmn = 1. The delay time to SOp output
becomes “from SCKpT“ when DAPmMn = 0 and CKPmn = 1, or DAPmn = 1 and CKPmn = 0.
4. Cis the load capacitance of the SCKp and SOp output lines.

Caution Select the normal input buffer for the Slp pin and the normal output mode for the SOp pin and
SCKp pin by using port input mode register g (PIMg) and port output mode register g (POMg).

Remarks 1. This value is valid only when CSI00’s peripheral I/O redirect function is not used.
2. p: CSI number (p = 00), m: Unit number (m = 0), n: Channel number (n = 0),
g: PIM and POM numbers (g = 1)
3. fmck: Serial array unit operation clock frequency
(Operation clock to be set by the CKSmn bit of serial mode register mn (SMRmn). m: Unit number,

n: Channel number (mn = 00))
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(3) During communication at same potential (CSI mode) (master mode, SCKp... internal clock output)
(TA=-40to +85°C, 1.6 V < EVbpo = EVbp1 £ Vop £ 5.5V, Vss = EVsso = EVss1 = 0 V)

Parameter Symbol Conditions HS (high-speed | LS (low-speed | LV (low-voltage | Unit
main) Mode main) Mode main) Mode
MIN. | MAX. MIN. MAX. MIN. MAX.
SCKp cycle time tkeyl tkev: 2 4ffck| 2.7V <EVoo 5.5 | 125 500 1000 ns
\Y
24V <EVoo<55| 250 500 1000 ns
\%
1.8V<EVooo<55| 500 500 1000 ns
\Y
1.7V <EVopo £5.5| 1000 1000 1000 ns
\%
1.6 V<EVopo<5.5 — 1000 1000 ns
\Y
SCKp high-/low-level| tkwz, 40V <EVbpo <55V tkevy/2 — tkeva/2 — tkeva/2 — ns
width tkia 12 50 50
2.7V <EVbo <55V tkev/2 — tkeva/2 — tkeva/2 — ns
18 50 50
2.4V <EVooo<55V tkev1/2 — tkeva/2 — tkeva/2 — ns
38 50 50
1.8V<EVooo <55V tkev1/2 — tkeva/2 — tkeva/2 — ns
50 50 50
1.7V<EVooo <55V tkeva/2 — tkeva/2 — tkeva/2 — ns
100 100 100
1.6 V<EVooo <55V — tkeva/2 — tkeva/2 — ns
100 100
Slp setup time tsik1 40V <EVooo<55V 44 110 110 ns
,gz?e?CKpT) 2.7V <EVoro <55V 44 110 110 ns
24V <EVoo <55V 75 110 110 ns
1.8V<EVooo<55V 110 110 110 ns
1.7V <EVopoo £5.5V 220 220 220 ns
1.6 VSEVooo <55V — 220 220 ns
Slp hold time tksiz 1.7V<EVooo <55V 19 19 19 ns
Note 2
(from SCKpT) 1.6 V<EVoo <55V — 19 19 ns
Delay time from tkso1 1.7V<EVooo <55V 25 25 25 ns
SCKpi to SOp C =30 pFhee*
Note 3
output 1.6V <EVooo <55V — 25 25 ns
Cc=130 pFNole4

Notes 1. When DAPmn = 0 and CKPmn = 0, or DAPmn = 1 and CKPmn = 1. The Slp setup time becomes “to
SCKpU when DAPmMn = 0 and CKPmn =1, or DAPmn =1 and CKPmn = 0.
2. When DAPmn = 0 and CKPmn = 0, or DAPmn = 1 and CKPmn = 1. The Slp hold time becomes “from
SCKpJ," when DAPmn = 0 and CKPmn = 1, or DAPmn =1 and CKPmn = 0.
3. When DAPmn = 0 and CKPmn = 0, or DAPmn = 1 and CKPmn = 1. The delay time to SOp output
becomes “from SCKpT” when DAPmn = 0 and CKPmn = 1, or DAPmn = 1 and CKPmn = 0.
4. Cis the load capacitance of the SCKp and SOp output lines.

Caution Select the normal input buffer for the Slp pin and the normal output mode for the SOp pin and
SCKp pin by using port input mode register g (PIMg) and port output mode register g (POMg).
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Remarks 1. p: CSI number (p = 00, 01, 10, 11, 20, 21, 30, 31), m: Unit number (m =0, 1), n: Channel number (n =0
to 3),
g: PIM and POM numbers (g =0, 1, 4, 5, 8, 14)
2. fuck: Serial array unit operation clock frequency

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

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

(4) During communication at same potential (CSI mode) (slave mode, SCKp... external clock input) (1/2)
(TA=-40to +85°C, 1.6 V < EVbpo = EVop1 £ Vop £ 5.5V, Vss = EVsso = EVss1 = 0 V)

Parameter Symbol Conditions HS (high-speed LS (low-speed |LV (low-voltage | Unit
main) Mode main) Mode main) Mode
MIN. MAX. MIN. [ MAX. | MIN. | MAX.
SCKp cycle time | tkcyz2 40V<EVoo<55 |20 MHz < fuck 8/fmck — — ns
Note 5
v fmex < 20 MHz 6/fmck 6/fmck 6/fmck ns
27V<EVooo<55 |16 MHz < fuck 8/fmck — — ns
v fmexk < 16 MHz 6/fmck 6/fmck 6/fmck ns
24V <EVooo<55V 6/fmck 6/fmck 6/fmck ns
and 500 and and
500 500
18V<EVomo<55V 6/fmck 6/fmck 6/fmck ns
and 750 and and
750 750
1.7V<EVooo<55V 6/fmck 6/fmck 6/fmck ns
and and and
1500 1500 1500
1.6 V<EVooo <55V — 6/fmck 6/fmck ns
and and
1500 1500
SCKp high-/low- | tkz, 40V<EVoo<55V tkey2/2 — tkey2/2 tkevz/2 ns
level width tkLz 7 -7 -7
2.7V <EVooo<55V tkeva/2 — tkeva/2 tkeya/2 ns
8 -8 -8
18V<EVomo<55V tkev2/2 — tkey2/2 tkev2/2 ns
18 -18 -18
1.7V<EVoo<55V tkeva/2 — tkeva/2 tkeya/2 ns
66 - 66 - 66
1.6 V<EVooo <55V — tkeva/2 tkeya/2 ns
- 66 - 66

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

(4) During communication at same potential (CSI mode) (slave mode, SCKp... external clock input) (2/2)
(TA=-40to +85°C, 1.6 V < EVbpo = EVop1 £ Vop £ 5.5V, Vss = EVsso = EVss1 = 0 V)

Parameter Symbol Conditions HS (high-speed [LS (low-speed main) [LV (low-voltage main)|Unit
main) Mode Mode Mode
MIN. MAX. MIN. MAX. MIN. MAX.
Slp setup time | tsik2 27V<EVoo<55V 1/fmck+2 1/fmeck+30 1/fmex+3 ns
(to SCKpT) M 0 0
1
18V<EVomw<55V 1/fmck+3 1/fmck+30 1/fmek+3 ns
0 0
1.7V<EVoo<55V 1/fmck+4 1/fmck+40 1/fmcxk+4 ns
0 0
1.6 V<EVbpo <55V — 1/fmck+40 1/fmek+4 ns
0
Slp hold time tksi2 18V<EVon<55V 1/fmek+3 1/fmek+31 1/fmck+3 ns
(from SCKpT) 1 1
Note 2
1.7V<EVooo<55V 1/fmek+ 1/fmek+ 1/fmek+ ns
250 250 250
1.6 V<EVooo <55V — 1/fmck+ 1/fmek+ ns
250 250
Delay time tksoz C=30 |27V<EVow<b55V 2/fmek+ 2/fmek+ 2/fmck+ | ns
from SCKp! to pF Note4 44 110 110
Note
3SOp output 24V <EVooo<55V 2/fmek+ 2/fmek+ 2/fmck+ | ns
75 110 110
18V<EVow<55V 2/fmek+ 2/fmek+ 2/fmck+ | ns
110 110 110
1.7V<EVoo <55V 2/fmek+ 2/fmek+ 2/fmck+ | ns
220 220 220
16 V<EVow<55V — 2/fmek+ 2/fmck+ | ns
220 220

Notes 1. When DAPmn = 0 and CKPmn = 0, or DAPmn = 1 and CKPmn = 1. The Slp setup time becomes “to

SCKpi” when DAPmn = 0 and CKPmn = 1, or DAPmn = 1 and CKPmn = 0.

2. When DAPmn = 0 and CKPmn = 0, or DAPmn = 1 and CKPmn = 1. The Slp hold time becomes “from
SCKpl” when DAPmn = 0 and CKPmn = 1, or DAPmn = 1 and CKPmn = 0.

3. When DAPmn = 0 and CKPmn = 0, or DAPmn = 1 and CKPmn = 1. The delay time to SOp output
becomes “from SCKpT” when DAPmn = 0 and CKPmn = 1, or DAPmn = 1 and CKPmn = 0.

4. Cis the load capacitance of the SOp output lines.

5. Transfer rate in the SNOOZE mode: MAX. 1 Mbps

Caution Select the normal input buffer for the Slp pin and SCKp pin and the normal output mode for the
SOp pin by using port input mode register g (PIMg) and port output mode register g (POMg).

Remarks 1. p: CSI number (p =00, 01, 10, 11, 20, 21, 30, 31), m: Unit number (m =0, 1),
n: Channel number (n =0to 3), g: PIM number (g =0, 1, 4, 5, 8, 14)
2. fmck: Serial array unit operation clock frequency

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

n: Channel number (mn = 00 to 03, 10 to 13))
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RL78/G13 2. ELECTRICAL SPECIFICATIONS (A, D: Ta = -40 to +85°C)

CSI mode connection diagram (during communication at same potential)

SCK SCK

RL78
microcontroller

Slp SO User device

Sop Sl

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

tkeve, 2

tkut,2

SCKp—\ l

taky, 2 tks,2

tkHL, 2

Sp Input data

tkso1,2

Op Output data ><

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

tkeve, 2
tiHL, 2 te 2
/
e 4/
N
tski, 2 tka, 2
Sp Input data
tkso1, 2

Op Output data ><
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RL78/G13

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

Remarks 1.

p: CSI number (p = 00, 01, 10, 11, 20, 21, 30, 31)

2. m: Unit number, n: Channel number (mn =00 to 03, 10 to 13)

(5) During communication at same potential (simplified e mode) (1/2)
(TA=-40to +85°C, 1.6 V < EVbpo = EVop1 £ Vop £ 5.5V, Vss = EVsso = EVss1 = 0 V)

Parameter

Symbol

Conditions

HS (high-speed

main) Mode

LS (low-speed
main) Mode

LV (low-voltage

main) Mode

Unit

MIN.

MAX.

MIN. | MAX.

MIN.

MAX.

SCLr clock frequency

fscL

2.7V<EVoo<55YV,
Cb =50 pF, Rb = 2.7 kQ

1000

Note 1

400

Note 1

400

Note 1

kHz

1.8V<EVooo<55YV,
Cb =100 pF, Ro = 3 kQ

400

Note 1

400

Note 1

400

Note 1

kHz

1.8V<EVooo<27V,
Cb =100 pF, Ro =5 kQ

300

Note 1

300

Note 1

300

Note 1

kHz

1.7V<EVooo <18V,
Cb =100 pF, Ro =5 kQ

250

Note 1

250

Note 1

250

Note 1

kHz

1.6 V<EVooo <18V,
Cb =100 pF, Ro =5 kQ

250

Note 1

250

Note 1

kHz

Hold time when SCLr = “L”

trow

2.7V <EVoo<55YV,
Cb =50 pF, Ro = 2.7 kQ

475

1150

1150

ns

1.8V <EVon<55V,
Cb =100 pF, Rp = 3 kQ

1150

1150

1150

ns

1.8V<EVoo<27V,
Cb =100 pF, Rp =5 kQ

1550

1550

1550

ns

1.7V<EVoon <18V,
Cb =100 pF, Rp =5 kQ

1850

1850

1850

ns

16 V<EVoon<18YV,
Cb =100 pF, Rp =5 kQ

1850

1850

ns

Hold time when SCLr = “H”

tHiGH

2.7V <EVoo<55YV,
Cb =50 pF, Ro = 2.7 kQ

475

1150

1150

ns

1.8V<EVooo <55V,
Cb =100 pF, Ro = 3 kQ

1150

1150

1150

ns

1.8V<EVooo<27V,
Cb =100 pF, Ro =5 kQ

1550

1550

1550

ns

1.7V<EVoo <18V,
Cb =100 pF, Ro =5 kQ

1850

1850

1850

ns

1.6 V<EVooo <18V,
Cb = 100 pF, Rb = 5 kQ

1850

1850

ns

(Notes and Caution are listed on the next page, and Remarks are listed on the page after the next page.)
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RL78/G13

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

(5) During communication at same potential (simplified e mode) (2/2)

(TA=-40to +85°C, 1.6 V < EVbpo = EVop1 £ Vop £ 5.5V, Vss = EVsso = EVss1 = 0 V)

Parameter Symbol Conditions HS (high-speed| LS (low-speed | LV (low-voltage Unit
main) Mode main) Mode main) Mode
MIN. | MAX. | MIN. | MAX. | MIN. | MAX.
Data setup time (reception) | tsu.at 2.7V <EVbo <55V, 1/fmek 1/fmek 1/fmek ns
Cb=50pF,Re=27kQ | *85 + 145 + 145
1.8V<EVon<5.5V, 1/fmek 1/fmek 1/fmek ns
- - + 145 + 145 + 145

Cv =100 pF’ Ro =3 kQ Note2 Note2 Note2

1.8V <EVomo < 2.7V, 1/fmck 1/fmck 1/fmck ns
_ - +230 + 230 + 230

Cv» =100 pF‘ Ro = 5kQ Note2 Note2 Note2

1.7V<EVomo< 1.8V, 1/fmek 1/fmek 1/fmek ns
— — + 290 + 290 + 290

Cv =100 pF’ Ro =5 kQ Note2 Note2 Note2

1.6 V<EVomo < 1.8V, — 1/fmck 1/fmck ns
_ - +290 + 290

Cb = 100 pF, Ro =5 kQ Noteo N

Data hold time tHoDAT | 2.7 V < EVppo < 5.5 V, 0 305 0 305 0 305 ns

(transmission) Cb = 50 pF, Ry = 2.7 kQ
1.8V <EVooo<5.5V, 0 355 0 355 0 355 ns
Cb = 100 pF, Ro = 3 kQ
1.8V <EVomo < 2.7V, 0 405 0 405 0 405 ns
Cb = 100 pF, Ro =5 kQ
1.7V <EVomo < 1.8V, 0 405 0 405 0 405 ns
Cb = 100 pF, Ro =5 kQ
1.6 V<EVopo<18YV, — 0 405 0 405 ns
Cb = 100 pF, Ro =5 kQ

Notes 1. The value must also be equal to or less than fmck/4.
2. Set the fvmck value to keep the hold time of SCLr = "L" and SCLr = "H".

Caution

Select the normal input buffer and the N-ch open drain output (Voo tolerance (When 20- to 52-pin

products)/EVop tolerance (When 64- to 128-pin products)) mode for the SDAr pin and the normal
output mode for the SCLr pin by using port input mode register g (PIMg) and port output mode
register h (POMh).

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

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

Voo

% Rb
SDAr SDA

RL78 microcontroller User device

SCLr SCL

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

1/fscL

trow tHiGH

\ .
SDAr /\ / =]

tHD:DAT tsu:paT

Remarks 1. Ro[Q]:Communication line (SDAr) pull-up resistance, Co[F]: Communication line (SDAr, SCLr) load
capacitance
2. r: lIC number (r = 00, 01, 10, 11, 20, 21, 30, 31), g: PIM number (g =0, 1, 4, 5, 8, 14),
h: POM number (g =0, 1,4, 5,7t09, 14)
3. fmck: Serial array unit operation clock frequency

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

=0, 1), n: Channel number (n =0 to 3), mn =00 to 03, 10 to 13)
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RL78/G13

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

(6) Communication at different potential (1.8 V, 2.5V, 3 V) (UART mode) (1/2)
(TA=-40to +85°C, 1.8 V < EVbpo = EVbp1 £ Vop £ 5.5V, Vss = EVsso = EVss1 = 0 V)

Parameter | Symbol Conditions HS (high- |LS (low-speed| LV (low- Unit
speed main) | main) Mode |voltage main)
Mode Mode
MIN. | MAX. | MIN. | MAX. | MIN. | MAX.
Transfer Recep- [4.0V <EVopo<5.5V, fmck/6 fmck/6 fmck/6 | bps
. Note 1 Note 1 Note 1
rate fion 2.7V<Vb<40V
Theoretical value 5.3 1.3 0.6 | Mbps
of the maximum
transfer rate
fumek = fouk Note
2.7V <EVooo<4.0V, fmck/6 fmck/6 fmek/6 | bps
Note 1 Note 1 Note 1
23V<Vb<27V
Theoretical value 5.3 1.3 0.6 | Mbps
of the maximum
transfer rate
fumek = fork Note
1.8V <EVbopo < 3.3V, fmck/6 fmck/6 fmek/6 | bps
Notes 1to Notes 1, 2 Notes 1, 2
16V<Vb<20V s
Theoretical value 5.3 1.3 0.6 | Mbps
of the maximum
transfer rate
fumek = fouk Note
Notes 1. Transfer rate in the SNOOZE mode is 4800 bps only.
2. Use it with EVbpo>Vb.
3. The following conditions are required for low voltage interface when Evooo < Vob.

2.4V <EVbpo< 2.7V :MAX. 2.6 Mbps
1.8 V<EVopo <2.4V:MAX. 1.3 Mbps

4. The maximum operating frequencies of the CPU/peripheral hardware clock (fcik) are:

HS (high-speed main) mode: 32 MHz (2.7 V£ Vob £5.5V)
16 MHz (2.4 V <Vpp £5.5V)

LS (low-speed main) mode: 8 MHz (1.8 V<Vbob<5.5V)

LV (low-voltage main) mode: 4MHz (1.6 V<Vbop<55V)

Caution

Select the TTL input buffer for the RxDq pin and the N-ch open drain output (Voo tolerance (When
20- to 52-pin products)/EVoo tolerance (When 64- to 128-pin products)) mode for the TxDq pin by

using port input mode register g (PIMg) and port output mode register g (POMg). For Vi1 and Vi,

see the DC characteristics with TTL input buffer selected.

Remarks 1. Vu[V]: Communication line voltage
2. g: UART number (g =0 to 3), g: PIM and POM number (g =0, 1, 8, 14)
3. fwmck: Serial array unit operation clock frequency

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

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

4. UART2 cannot communicate at different potential when bit 1 (PIOR1) of peripheral 1/O redirection

register (PIOR) is 1.
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RL78/G13

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

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

Parameter | Symbol Conditions HS (high- LS (low- LV (low- Unit
speed main) |speed main)| voltage
Mode Mode main) Mode
MIN. | MAX. | MIN. [ MAX. | MIN. | MAX.
Transfer rate Transmission |4.0 V< EVooo < 5.5V, Note Note Note | bps
27V<Vb<4.0V 1 1 1
Theoretical 2.8 2.8 2.8 | Mbps
value Of the Note 2 Note 2 Note 2
maximum
transfer rate
Cb=50pF, Ro=
14kQ, Vo=2.7
\%
2.7V <EVoo<4.0V, Note Note Note | bps
23V<Vh<27V 3 3 3
Theoretical 1.2 1.2 1.2 | Mbps
Vaer Of the Note 4 Note 4 Note 4
maximum
transfer rate
Cb=50pF, Ro=
2.7kQ,Vb=23
\Y
1.8V <EVboo < 3.3V, Notes Notes Notes| bps
1.6V<Vb<20V 56 56 56
Theoretical 0.43 0.43 0.43 | Mbps
value Of the Note 7 Note 7 Note 7
maximum
transfer rate
Co=50pF, Ro =
55kQ, Vb=1.6
\%

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

Expression for calculating the transfer rate when 4.0 V<EVbooo<55Vand2.7V<Vp<4.0V

1

Maximum transfer rate = > [bps]

{~Cbx RoxIn (1 - Vo )} %3

1
Transfer rate x 2

(Wlerrate) x Number of transferred bits

2.2
—{-Cbx RoxIn (1_T)}

Baud rate error (theoretical value) = x 100 [%)]

* This value is the theoretical value of the relative difference between the transmission and reception sides.
2. This value as an example is calculated when the conditions described in the “Conditions” column are
met. Refer to Note 1 above to calculate the maximum transfer rate under conditions of the customer.
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RL78/G13 2. ELECTRICAL SPECIFICATIONS (A, D: Ta = -40 to +85°C)

3. The smaller maximum transfer rate derived by using fmck/6 or the following expression is the valid
maximum transfer rate.
Expression for calculating the transfer rate when 2.7 V< EVbooo < 4.0Vand 2.3V <Vp<2.7V

Maximum transfer rate = 1 50 [bps]
{~Cbox Rbx In (1 - V.b )} x 3
1 2.0
i Transfer rate x 2~ ¢+ Cb* RoxIn (1 ==, ™)}
Baud rate error (theoretical value) = 1 x 100 [%]

(m) x Number of transferred bits

* This value is the theoretical value of the relative difference between the transmission and reception sides.
4. This value as an example is calculated when the conditions described in the “Conditions” column are
met. Refer to Note 3 above to calculate the maximum transfer rate under conditions of the customer.
5. Use it with EVbpo> Vb.
6. The smaller maximum transfer rate derived by using fmck/6 or the following expression is the valid
maximum transfer rate.
Expression for calculating the transfer rate when 1.8 V<EVopo <3.3Vand1.6V<Vp<2.0V

Maximum transfer rate = L 5 [bps]

{~Cbx RbxIn (1 - Vo )} %3

1
Transfer rate x 2

1
( Transfer rate )

1.5
—{-CboxRbxIn (1—T)}

Baud rate error (theoretical value) = x 100 [%)]

x Number of transferred bits
* This value is the theoretical value of the relative difference between the transmission and reception sides.
7. This value as an example is calculated when the conditions described in the “Conditions” column are
met. Refer to Note 6 above to calculate the maximum transfer rate under conditions of the customer.

Caution Select the TTL input buffer for the RxDq pin and the N-ch open drain output (Vob tolerance (When
20- to 52-pin products)/EVop tolerance (When 64- to 128-pin products)) mode for the TxDq pin by
using port input mode register g (PIMg) and port output mode register g (POMg). For Vi1 and Vi,
see the DC characteristics with TTL input buffer selected.

UART mode connection diagram (during communication at different potential)

Vb
gRb
TxDq g Rx
RL78 microcontroller User device
RxDq Tx
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RL78/G13 2. ELECTRICAL SPECIFICATIONS (A, D: Ta = -40 to +85°C)

UART mode bit width (during communication at different potential) (reference)

1/Transfer rate
Low-bit width

High-bit width

Baud rate error tolerance

TxDq /

x X

1/Transfer rate

High-/Low-bit width

Baud rate error tolerance

RxDq

Remarks 1. Ro[Q]:Communication line (TxDq) pull-up resistance,
Cb[F]: Communication line (TxDq) load capacitance, Vo[V]: Communication line voltage
2. g: UART number (g =0 to 3), g: PIM and POM number (g =0, 1, 8, 14)

3. fwmck: Serial array unit operation clock frequency
(Operation clock to be set by the CKSmn bit of serial mode register mn (SMRmn).
m: Unit number, n: Channel number (mn =00 to 03, 10 to 13))

4. UART2 cannot communicate at different potential when bit 1 (PIOR1) of peripheral I/O redirection

register (PIOR) is 1.
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2. ELECTRICAL SPECIFICATIONS (A, D: Ta = -40 to +85°C)

(7) Communication at different potential (2.5 V, 3 V) (CSI mode) (master mode, SCKp... internal clock output,
corresponding CSIO00 only) (1/2)
(Ta=-40to +85°C, 2.7 V < EVbpo = EVop1 £ Vop £ 5.5V, Vss = EVsso = EVss1 = 0 V)

Parameter Symbol Conditions HS (high-speed | LS (low-speed | LV (low-voltage | Unit
main) Mode main) Mode main) Mode
MIN. | MAX. | MIN. | MAX. | MIN. | MAX.
SCKp cycle time | tkevi tkev: 2 2ffek | 4.0 V<EVooo <5.5V, | 200 1150 1150 ns
27V<Vh<4.0V,
Cb=20pF, Ro=14
kQ
27V<EVooo<4.0V,| 300 1150 1150 ns
23V<Ve<27V,
Cb=20pF, Ro=2.7
kQ
SCKp high-level | tkr1 40V <EVopo<55V, tkeva/2 — tkeva/2 — tkev/2 — ns
width 27V<Vh<40V, 50 50 50
Cb =20 pF, Ro = 1.4 kQ
2.7V <EVopo<4.0V, trey/2 — tkey1/2 — tkev1/2 — ns
23V<Ve<27V, 120 120 120
Cb = 20 pF, Ro = 2.7 kQ
SCKp low-level kLt 40V <EVooo<5.5V, trey/2 — tkey/2 — tkev1/2 — ns
width 27V<Vh<40V, 7 50 50
Cb =20 pF, Ro = 1.4 kQ
2.7V <EVopo<4.0V, trey/2 — tkey/2 — tkev1/2 — ns
23V<VWb<27V, 10 50 50
Cb = 20 pF, Ro = 2.7 kQ
Slp setup time tsik1 40V <EVooo<55V, 58 479 479 ns
(to SCKpT)Noe? 27V<Vb<4.0V,
Cb =20 pF, Ro = 1.4 kQ
27V<EVopo<4.0V, 121 479 479 ns
23V<Vbh<27V,
Cb = 20 pF, Ro = 2.7 kQ
Slp hold time tksi 40V <EVbpo<5.5V, 10 10 10 ns
(from SCKpT) Nte 27V<Vb<4.0V,
1
Cb = 20 pF, Ro = 1.4 kQ
27V <EVopo<4.0V, 10 10 10 ns
23V<VWbh<27V,
Cb = 20 pF, Ro = 2.7 kQ
Delay time from | tkso1 40V <EVbooo <55V, 60 60 60 ns
SCKpl to SOp 27V<Vb<4.0V,
Note 1
output ™ Cb = 20 pF, Ro = 1.4 kQ
27V<EVopo<4.0V, 130 130 130 ns
23V<Ve<27V,
Cb = 20 pF, Ro = 2.7 kQ
(Notes, Caution, and Remarks are listed on the next page.)
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RL78/G13 2. ELECTRICAL SPECIFICATIONS (A, D: Ta = -40 to +85°C)

(7) Communication at different potential (2.5 V, 3 V) (CSI mode) (master mode, SCKp... internal clock output,
corresponding CSIO00 only) (2/2)
(Ta=-40to +85°C, 2.7 V < EVppo = EVpp1 < Vop £ 5.5V, Vss = EVsso = EVss1 =0 V

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

MIN. MAX. MIN. MAX. MIN. MAX.

Slp setup time tsik1 40V <EVopo<55V, 23 110 110 ns
to SCKpl) "2 27V<Ve<40V,
( p

Cb =20 pF, Ro = 1.4 kQ

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

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

Slp hold time tksit 40V <EVooo<5.5V, 10 10 10 ns
(from SCKpl) Nte? 27V<Vb<4.0V,

Cb =20 pF, Ro = 1.4 kQ

2.7V <EVooo<4.0V, 10 10 10 ns
23V<SVe<27V,

Cb =20 pF, Ro = 2.7 kQ

Delay time from SCKpT | tkso1 40V <EVopo<55V, 10 10 10 ns
to 27V<Vh<4.0V,
Note 2
SOp output Cb = 20 pF, Ro = 1.4 kQ
2.7V <EVooo<4.0V, 10 10 10 ns

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

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

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

Remarks 1. Ro[Q]:Communication line (SCKp, SOp) pull-up resistance, Co[F]: Communication line (SCKp, SOp)
load capacitance, Vo[V]: Communication line voltage
2. p: CSI number (p = 00), m: Unit number (m = 0), n: Channel number (n = 0),
g: PIM and POM number (g = 1)
3. fuck: Serial array unit operation clock frequency

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

n: Channel number (mn = 00))
4. This value is valid only when CSIO00’s peripheral I/O redirect function is not used.
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RL78/G13 2. ELECTRICAL SPECIFICATIONS (A, D: Ta = -40 to +85°C)

(8) Communication at different potential (1.8 V, 2.5V, 3 V) (CSI mode) (master mode, SCKp... internal clock output)

13)
(TA=-40to +85°C, 1.8 V < EVbpo = EVop1 £ Vop £ 5.5V, Vss = EVsso = EVss1 = 0 V)
Parameter Symbol Conditions HS (high-speed LS (low-speed LV (low-voltage | Unit
main) Mode main) Mode main) Mode
MIN. MAX. MIN. MAX. MIN. MAX.
SCKp cycle tkeyl tkev: > 4ffcrk| 4.0 V < EVooo £5.5V, 300 1150 1150 ns
time 27V<Ve<4.0V,
Cb =30 pF, R = 1.4 kQ
2.7V <EVooo<4.0V, 500 1150 1150 ns
23V<Ve<27YV,
Cb =30 pF, Ro = 2.7 kQ
1.8V <EVo<33V, 1150 1150 1150 ns
1.6V <Vb<2.0V™,
Cb =30 pF, Ro =5.5 kQ
SCKp high-level| tkz 40V <EVopo<55V, tkeva/2 — tkeva/2 — tkev/2 — ns
width 27V<Vb<4.0V, 75 75 75
Cb =30 pF, Ro = 1.4 kQ
2.7V <EVbopo<4.0V, tkey/2 — tkey/2 — tkev1/2 — ns
23V<Vbh<27V, 170 170 170
Cb =30 pF, Ro = 2.7 kQ
1.8V <EVbpo < 3.3V, treyl/2 — tkey1/2 — tkev1/2 — ns
1.6 V<Ve<2.0V™e 458 458 458
Cb =30 pF, Ro = 5.5 kQ
SCKp low-level | tki1 40V <EVooo<5.5V, trey/2 — tkey/2 — tkev1/2 — ns
width 27V<Vb<4.0V, 12 50 50
Cb =30 pF, Ro = 1.4 kQ
2.7V <EVopo<4.0V, trey1/2 — trevd/2 — tkeyd/2 — ns
23V<Vb<27V, 18 50 50
Cb =30 pF, Ro = 2.7 kQ
1.8V <EVbpo<3.3V, trev1/2 — trevl/2 — trkeyd/2 — ns
1.6V <Vo<2.0V™e 50 50 50
Cb =30 pF, Ro = 5.5 kQ

Note Use it with EVbpo > Vb.

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

(Remarks are listed two pages after the next page.)
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RL78/G13 2. ELECTRICAL SPECIFICATIONS (A, D: Ta = -40 to +85°C)

(8) Communication at different potential (1.8 V, 2.5V, 3 V) (CSI mode) (master mode, SCKp... internal clock output)
@2B3)
(TA=-40to +85°C, 1.8 V < EVbpo = EVop1 £ Vop £ 5.5V, Vss = EVsso = EVss1 = 0 V)

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

MIN. MAX. MIN. MAX. MIN. MAX.

Slp setup time tsika 4.0V <EVopo<55V, 81 479 479 ns
(to SCKpT)Noet 27V<Ve<4.0V,

Cb =30 pF, Ro = 1.4 kQ

2.7V <EVooo<4.0V, 177 479 479 ns
23V<Ve<27V,

Cb =30 pF, Ro = 2.7 kQ

1.8V <EVoon<33V, 479 479 479 ns
16V <Vh<20V™e?

Cb =30 pF, Ro = 5.5 kQ
Slp hold time tKsi1 40V <EVooo<55V, 19 19 19 ns
(from SCKpT) Nte? 27V<Vb<4.0V,

Cb =30 pF, Ro = 1.4 kQ
2.7V <EVooo< 4.0V, 19 19 19 ns
23V<Vb<27V,

Cb =30 pF, Ro = 2.7 kQ

1.8V <EVooo < 3.3V, 19 19 19 ns
1.6 V<Vo<2.0VNe?

Cb =30 pF, Ro = 5.5 kQ

Delay time from SCKp{ | tkso1 40V <EVooo<55V, 100 100 100 ns
to 27V<Vo<4.0V,
SOp output Mo Cb =30 pF, Ro = 1.4 kQ
2.7V <EVopo<4.0V, 195 195 195 ns
23V<Vb<27V,

Cbo =30 pF, Ro = 2.7 kQ

1.8V <EVooo < 3.3V, 483 483 483 ns
1.6 V<Vo<2.0VNe?

Cb =30 pF, Ro =5.5kQ

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

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

(Remarks are listed on the page after the next page.)
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RL78/G13 2. ELECTRICAL SPECIFICATIONS (A, D: Ta = -40 to +85°C)

(8) Communication at different potential (1.8 V, 2.5V, 3 V) (CSI mode) (master mode, SCKp... internal clock output)
(33)
(TA=-40to +85°C, 1.8 V < EVbpo = EVop1 £ Vop £ 5.5V, Vss = EVsso = EVss1 = 0 V)

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

MIN. MAX. MIN. MAX. MIN. MAX.

Slp setup time tsik1 40V <EVopo <55V, 44 110 110
(to SCKpl)Noe? 27V<Ve<4.0V,

Cb =30 pF, Ro = 1.4 kQ

27V<EVooo<4.0V, 44 110 110
23V<Wh<27V,

Cb =30 pF, Ro = 2.7 kQ

1.8V<EVopo<33V, 110 110 110
16V <Vh<20V™e?

Cb =30 pF, Ro = 5.5 kQ

Slp hold time tksi 40V <EVbooo<55V, 19 19 19
(from SCKpd) Nre? 27V<Vb<4.0V,

Cb =30 pF, Ro = 1.4 kQ

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

Cb =30 pF, Ro = 2.7 kQ

1.8V <EVooo < 3.3V, 19 19 19
1.6 V<Vo<2.0VNe?

Cb =30 pF, Ro = 5.5 kQ

Delay time from SCKpT | tkso1 40V <EVopo <55V, 25 25 25
to 27V<Ve<4.0V,

Note 1

SOp output Cb =30 pF, Ro = 1.4 kQ

2.7V <EVooo<4.0V, 25 25 25
23V<SVpb<27V,

Cb =30 pF, Ro = 2.7 kQ

1.8V <EVooo < 3.3V, 25 25 25
1.6 V<Vo<2.0VNe?

Cb =30 pF, Ro =5.5kQ

ns

ns

ns

ns

ns

ns

ns

ns

ns

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

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

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

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

CSI mode connection diagram (during communication at different potential)

<Master>

RL78

microcontroller

SCKp

Slp

SOp

SCK

SO

Sl

User device

Remarks 1. Ro[Q]:Communication line (SCKp, SOp) pull-up resistance, Co[F]: Communication line (SCKp, SOp)
load capacitance, Vo[V]: Communication line voltage
2. p: CSI number (p = 00, 01, 10, 20, 30, 31), m: Unit number , n: Channel number (mn = 00, 01, 02,

10, 12, 13), g: PIM and POM number (g =0, 1, 4, 5, 8, 14)

3. fuck: Serial array unit operation clock frequency

(Operation clock to be set by the CKSmn bit of serial

m: Unit number, n: Channel number (mn = 00))
4. CSI01 of 48-, 52-, 64-pin products, and CSI11 and CSI21 cannot communicate at different potential.
Use other CSI for communication at different potential.

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

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

tikeve

Tk tien

Kp \ \
\ N
tskt ka1
Sp Input data

tksor

Op Qutput data

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

tkevt
tkHL ta
I -
_/ /
\ A
tske tkat
Sp Input data
tksor
SOp Qutput data

Remarks 1. p: CSI number (p =00, 01, 10, 20, 30, 31), m: Unit number , n: Channel number (mn = 00, 01, 02, 10,
12, 13), g: PIM and POM number (g =0, 1, 4, 5, 8, 14)
2. CSI01 of 48-, 52-, 64-pin products, and CSI11 and CSI21 cannot communicate at different potential.
Use other CSI for communication at different potential.
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RL78/G13 2. ELECTRICAL SPECIFICATIONS (A, D: Ta = -40 to +85°C)

(9) Communication at different potential (1.8 V, 25V, 3 V) (CSI mode) (slave mode, SCKp... external clock

input)
(Ta=-40to +85°C, 1.8 V < EVbpo = EVbp1 £ Vpop £ 5.5V, Vss = EVsso = EVss1 = 0 V) (1/2)
Parameter Symbol Conditions HS (high- |LS (low-speed LV (low-voltage| Unit
speed main) | main) Mode | main) Mode
Mode
MIN. | MAX. [ MIN. | MAX. | MIN. | MAX.
SCKp cycle time™*®* |tkev2 |40V <EVoo<55V,[24 MHz < fuck 14/ — — ns
27V<Vb<40V fuck
20 MHz < fuck <24 MHz| 12/ — — ns
fmek
8 MHz < fuck <20 MHz 10/ — — ns
fmek
4 MHz < fuck <8 MHz | 8/fmck 16/ — ns
fmek
fmek <4 MHz 6/fmck 10/ 10/ ns
fmek fmek
27V <EVbn<4.0V,|24 MHz < fmck 20/ — — ns
23V<Wh<27V fuck
20 MHz < fuck <24 MHz| 16/ — — ns
fmek
16 MHz < fuck <20 MHz| 14/ — — ns
fmek
8 MHz < fvek <16 MHz | 12/ — — ns
fmek
4 MHz < fuck <8 MHz | 8/fwck 16/ — ns
fmek
fmek <4 MHz 6/fmek 10/ 10/ ns
fmek fmek
1.8V <EVon<3.3V,[24 MHz < fmck 48/ — — ns
16V<Vh<20V e fck
2 20 MHz < fuck <24 MHz| 36/ — — ns
fmek
16 MHz < fuck <20 MHz| 32/ — — ns
fmek
8 MHz < fuck <16 MHz | 26/ — — ns
fmek
4 MHz < fuek <8 MHz 16/ 16/ — ns
fmek fmek
fmek <4 MHz 10/ 10/ 10/ ns
fmek fmek fmek

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

(9) Communication at different potential (1.8 V, 2.5V, 3 V) (CSI mode) (slave mode, SCKp... external clock

input)
(Ta=-40to +85°C, 1.8 V < EVbpo = EVbp1 £ Vop £ 5.5V, Vss = EVsso = EVss1 = 0 V) (2/2)
Parameter Symbol Conditions HS (high- |LS (low-speed LV (low-voltage| Unit
speed main) | main) Mode | main) Mode
Mode
MIN. | MAX. | MIN. | MAX. | MIN. | MAX.
SCKp high-/low-level | tkwz, 40V <EVbooo<55V, tev2/2 tev2/2 tev2/2 ns
width tkL2 27V<Vh<4.0V -12 -50 -50
2.7V <EVppo<4.0V, tev2/2 tev2/2 tev2/2 ns
23V<Vh27V -18 -50 -50
1.8V <EVbopo<3.3V, tev2/2 tev2/2 tev2/2 ns
1.6V<Vp<2.0VNe? -50 -50 -50
Slp setup time tsik2 40V <EVopo <55V, 1/fmek 1/fmek 1/fmek ns
(tO SCKpT) Note 3 27V<Vb<4.0V +20 +30 +30
2.7V <EVppo<4.0V, 1/fmex 1/fmex 1/fmex ns
23V<Vh<27V +20 +30 +30
1.8V <EVbpoo<3.3V, 1/fmek 1/fmek 1/fmek ns
1.6V<Vb<2,0VNe? +30 +30 +30
Slp hold time tksi2 1/fvck + 1/fmex 1/fmek ns
(from SCKpT) Nte* 31 +31 +31
Delay time from tksoz 40V <EVooo<55V,2.7V<Vb<4.0 2/fvek 2/fvck 2ffuck | ns
SCKpl to SOp output V, +120 +573 +573
Note 5 Cb =30 pF, Ro = 1.4 kQ
27V <EVpopo<4.0V,23V<Vb<27 2/fmek 2/fmek 2/fuex | ns
V, +214 +573 +573
Cb =30 pF, Ro = 2.7 kQ
1.8V <EVbpo < 3.3V, 2/fvek 2/fvek 2ffmck | ns
1.6V<Vh<2.0VNe? +573 +573 +573
Cb =30 pF, Ro = 5.5 kQ

Notes 1. Transfer rate in the SNOOZE mode : MAX. 1 Mbps

2. Use it with EVbpbo > Vb.

3. When DAPmn = 0 and CKPmn = 0, or DAPmn = 1 and CKPmn = 1. The Slp setup time becomes “to
SCKpU when DAPmMn = 0 and CKPmn =1, or DAPmn =1 and CKPmn = 0.

4. When DAPmn = 0 and CKPmn = 0, or DAPmn = 1 and CKPmn = 1. The Slp hold time becomes “from
SCKpl” when DAPmn = 0 and CKPmn = 1, or DAPmn = 1 and CKPmn = 0.

5. When DAPmn = 0 and CKPmn = 0, or DAPmn = 1 and CKPmn = 1. The delay time to SOp output
becomes “from SCKpT" when DAPmMn = 0 and CKPmn =1, or DAPmn =1 and CKPmn = 0.

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

(Remarks are listed on the next page.)
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RL78/G13 2. ELECTRICAL SPECIFICATIONS (A, D: Ta = -40 to +85°C)
CSI mode connection diagram (during communication at different potential)
<Slave> Vb
in
SCKp SCK
RL78
microcontroller SIp SO  User device
SOp Sl
Remarks 1. Ru[Q]:Communication line (SOp) pull-up resistance, Co[F]: Communication line (SOp) load

capacitance, Vb[V]: Communication line voltage
. p: CSI number (p = 00, 01, 10, 20, 30, 31), m: Unit number, n: Channel number (mn = 00, 01, 02, 10,
12, 13), g: PIM and POM number (g =0, 1, 4, 5, 8, 14)

(Operation clock to be set by the CKSmn bit of serial mode register mn (SMRmn).

. fmck: Serial array unit operation clock frequency

m: Unit number, n: Channel number (mn =00, 01, 02, 10, 12, 13))

. CSI01 of 48-, 52-, 64-pin products, and CSI11 and CSI21 cannot communicate at different potential.
Use other CSI for communication at different potential.
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RL78/G13 2. ELECTRICAL SPECIFICATIONS (A, D: Ta = -40 to +85°C)

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

tkev2

tke k2
/

SCKp
\ N
tske tks2
Sp Input data
tkso2
SOp Qutput data

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

tkev2
tkH2 tk2
/ /

e 4/

\

tske tka2
Sp Input data
tkso2

SOp Output data

Remarks 1. p: CSI number (p =00, 01, 10, 20, 30, 31), m: Unit number,
n: Channel number (mn = 00, 01, 02, 10, 12. 13), g: PIM and POM number (g =0, 1, 4, 5, 8, 14)
2. CSI01 of 48-, 52-, 64-pin products, and CSI11 and CSI21 cannot communicate at different potential.
Use other CSI for communication at different potential.
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RL78/G13

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

(10) Communication at different potential (1.8 V, 2.5V, 3V) (simplified e mode) (1/2)
(TA=-40to +85°C, 1.8 V < EVbpo = EVbp1 £ Vop £ 5.5V, Vss = EVsso = EVss1 = 0 V)

Parameter

Symbol

Conditions

HS (high-speed

main) Mode

LS (low-speed
main) Mode

LV (low-voltage

main) Mode

Unit

MIN.

MAX.

MIN. MAX.

MIN.

MAX.

SCLr clock frequency

fscL

40V <EVopo<55V,
27V<Vb<4.0V,
Cb =50 pF, Rb = 2.7 kQ

1000

Note 1

300

Note 1

300

Note 1

kHz

27V <EVooo<4.0V,
23V<SVe<27V,
Cb =50 pF, Ro = 2.7 kQ

1000

Note 1

300

Note 1

300

Note 1

kHz

40V <EVopo<55V,
27V<Vb<4.0V,
Cb =100 pF, Rb = 2.8 kQ

400

Note 1

300

Note 1

300

Note 1

kHz

27V <EVooo<4.0V,
23V<Ve<27V,
Cb =100 pF, Rb = 2.7 kQ

400

Note 1

300

Note 1

300

otel

kHz

1.8V <EVooo < 3.3V,
1.6 V<Ve<2.0VNe2
Cb = 100 pF, Ro = 5.5 kQ

300

Note 1

300

Note 1

300

Note 1

kHz

Hold time when SCLr
= “L"

trow

40V<EVooo<55V,
27V<Vb<4.0V,
Cb =50 pF, Ro = 2.7 kQ

475

1550

1550

ns

27V <EVooo<4.0V,
23V<SVe<27V,
Cb =50 pF, Ro = 2.7 kQ

475

1550

1550

ns

40V <EVopo<55YV,
27V<Vb<4.0V,
Cb =100 pF, Rb = 2.8 kQ

1150

1550

1550

ns

27V <EVooo<4.0V,
23V<SVe<27V,
Cb = 100 pF, Ro = 2.7 kQ

1150

1550

1550

ns

1.8V <EVooo < 3.3V,
1.6 V<Ve<20VNe2
Cb = 100 pF, Ro = 5.5 kQ

1550

1550

1550

ns

Hold time when SCLr
= “H"

tHiGH

40V <EVboo<55YV,
27V<Vb<4.0V,
Cb =50 pF, Ro = 2.7 kQ

245

610

610

ns

27V <EVooo<4.0V,
23V<SVe<27V,
Cb =50 pF, Ro = 2.7 kQ

200

610

610

ns

40V <EVopo<55V,
27V<Vb<4.0V,
Cb =100 pF, Rb = 2.8 kQ

675

610

610

ns

27V <EVooo<4.0V,
23V<SVe<27V,
Cb = 100 pF, Ro = 2.7 kQ

600

610

610

ns

1.8V <EVooo< 3.3V,
1.6 V<Vb<2.0VNe2
Cb =100 pF, Rb = 5.5 kQ

610

610

610

ns
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RL78/G13

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

(10) Communication at different potential (1.8 V, 2.5V, 3 V) (simplified e mode) (2/2)
(TA=-40to +85°C, 1.8 V < EVbpo = EVbp1 £ Vop £ 5.5V, Vss = EVsso = EVss1 = 0 V)

Parameter Symbol Conditions HS (high-speed | LS (low-speed | LV (low-voltage Unit
main) Mode main) Mode main) Mode
MIN. MAX. MIN. MAX. MIN. MAX.
Data setup time tsu:DAT 40V <EVooo<55V, 1/fmex + 1/fmek 1/fmek kHz
(reception) 27V<Ve<4.0V, 135 "te * 011330 * 0115930
Cb =50 pF, Ro = 2.7 kQ 8
2.7V <EVooo<4.0V, 1/fmck + 1/fmek 1/fmek kHz
23V<Vb<27V, 135 Nte * 1930 * 1930
ote ote
Cb = 50 pF, Ro = 2.7 kQ 8
40V <EVopo<55V, 1/fmck + 1/fmek 1/fmek kHz
27V<Vb<4.0V, 190 Nt * 1930 * 1930
ote ote
Cb = 100 pF, Ro = 2.8 kQ 8
2.7V <EVooo<4.0V, 1/fmck + 1/fmek 1/fmck kHz
23V<Vb<27V, 190 Nt * 1930 * 1930
ote ote
Cb = 100 pF, Ro = 2.7 kQ 8
1.8V <EVopo< 3.3V, 1/fmck + 1/fmek 1/fmek kHz
1.6V<Vo<20V™e2 | 190M +190 +190
Note 3 Note 3
Cb = 100 pF, Ro = 5.5 kQ 8
Data hold time tHD:DAT 40V <EVbopo <55V, 0 305 0 305 0 305 ns
(transmission) 27V<Ve<4.0V,
Cb =50 pF, Ro = 2.7 kQ
2.7V <EVopo<4.0V, 0 305 0 305 0 305 ns
23V<Vh27V,
Cb =50 pF, Ro = 2.7 kQ
40V <EVbooo<55V, 0 355 0 355 0 355 ns
27V<Vh<4.0V,
Cb =100 pF, Ro = 2.8 kQ
2.7V <EVopo<4.0V, 0 355 0 355 0 355 ns
23V<Vh27V,
Cb =100 pF, Ro = 2.7 kQ
1.8 V<EVop0<3.3V, 0 405 0 405 0 405 ns
16V<Vh<2.0VVe?
Cb =100 pF, Ro =5.5 kQ

Notes 1. The value must also be equal to or less than fmck/4.
2. Use it with EVbpo > Vb.
3. Set the fmck value to keep the hold time of SCLr = "L" and SCLr = "H".

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

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

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

SDAr SDA
RL78 .
microcontroller User device
SCLr SCL

Simplified 1°C mode serial transfer timing (during communication at different potential)

1/fscL

trow tHIGH

SCLr \ 7/

sonr /\ ey |

tHD:DAT tsu:paT

Remarks 1. Rbo[Q]:Communication line (SDAr, SCLr) pull-up resistance, Co[F]: Communication line (SDAr, SCLr)
load capacitance, Vb[V]: Communication line voltage
2. r: 1IC number (r = 00, 01, 10, 20, 30, 31), g: PIM, POM number (g =0, 1, 4, 5, 8, 14)

3. fmck: Serial array unit operation clock frequency
(Operation clock to be set by the CKSmn bit of serial mode register mn (SMRmn). m: Unit number,

n: Channel number (mn = 00, 01, 02, 10, 12, 13)
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RL78/G13 2. ELECTRICAL SPECIFICATIONS (A, D: Ta = -40 to +85°C)

2.5.2 Serial interface IICA

(1) I°C standard mode
(TA=-40to +85°C, 1.6 V < EVbpo = EVop1 £ Vop £ 5.5V, Vss = EVsso = EVss1 = 0 V)

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

SCLAO clock frequency | fscu Standard 27V<EVom<55V | 0 100 0 100 0 100 | kHz
;:idjl MHz |8V SEVoo<55V | 0 100 0 100 0 100 | kHz

17V<EVo<55V | 0 100 0 100 0 100 | kHz

16V<EVoo<55V — 0 100 0 100 | kHz

Setup time of restart tsusta (27 V<EVoo <55V 4.7 4.7 4.7 us
condition 1.8V <EVon<55V 4.7 47 47 s
17V<EVoo<55V 4.7 4.7 4.7 us

1.6V <EVoo<55V — 4.7 4.7 us

Hold timeM°'? thp:sta |27 V<EVoo <55V 4.0 4.0 4.0 us
1.8V<EVoo<55V 4.0 4.0 4.0 us

17V<EVoo<55V 4.0 4.0 4.0 us

1.6V<EVooo<55V — 4.0 4.0 us

Hold time when SCLAO =| tiow 27V<EVom<55V 4.7 4.7 4.7 us
L 18V <EVor <55V 4.7 4.7 4.7 us
17V<EVoo<55V 4.7 4.7 4.7 us

1.6V <EVoo<55V — 4.7 4.7 us

Hold time when SCLAO =| twiet 2.7 V<EVon <55V 4.0 4.0 4.0 us
H 18V <EVoro<55V 4.0 4.0 4.0 us
17V<EVoo<55V 4.0 4.0 4.0 us

1.6V <EVoo<55V — 4.0 4.0 us

Data setup time tsupatr  [27V <EVD0 <55V 250 250 250 ns
(reception) 18V <EVom<55V 250 250 250 ns
17V<EVoo<55V 250 250 250 ns

1.6V<EVooo<55V — 250 250 ns

Data hold time thooat |27 V< EVoo <55V 0 3.45 0 3.45 0 3.45 | us
(transmission)"**** 18V<EVom<55V 0 | 345 | 0 |345| 0 | 345 | us
17V<EVoo<55V 0 3.45 0 3.45 0 3.45 | us

1.6V <EVoo<55V — 0 3.45 0 3.45 | us

Setup time of stop tsusto (27 V<EVoo <55V 4.0 4.0 4.0 us
condition 18V <EVon<55V 4.0 4.0 4.0 s
17V<EVoo<55V 4.0 4.0 4.0 us

1.6V <EVoo<55V — 4.0 4.0 us

Bus-free time teur 2.7V <EVoo <55V 4.7 4.7 4.7 us
1.8V<EVoo<55V 4.7 4.7 4.7 us

17V<EVoo<55V 4.7 4.7 4.7 us

1.6V<EVooo<55V — 4.7 4.7 us

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

Notes 1. The first clock pulse is generated after this period when the start/restart condition is detected.
2. The maximum value (MAX.) of tho:paT is during normal transfer and a wait state is inserted in the ACK
(acknowledge) timing.

Caution The values in the above table are applied even when bit 2 (PIOR2) in the peripheral I/O redirection
register (PIOR) is 1. At this time, the pin characteristics (loH1, loL1, VoHi, Vor1) must satisfy the
values in the redirect destination.

Remark The maximum value of Cb (communication line capacitance) and the value of Rb (communication line
pull-up resistor) at that time in each mode are as follows.

Standard mode: Cb =400 pF, Ro = 2.7 kQ
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2. ELECTRICAL SPECIFICATIONS (A, D: Ta = -40 to +85°C)

(2) I°C fast mode

(Ta=-40to +85°C, 1.6 V < EVopo = EVop1 £ Voo £ 5.5V, Vss = EVsso = EVss1 =0 V

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

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

fo=35MHZ ) g\ <Evoms<55v | 0 | 400 | O | 400 | 0 | 400 | kHz
Setup time of restart tsusta |27V <EVooo <55V 0.6 0.6 0.6 us
condition 18V <EVow<55V 0.6 06 0.6 s
Hold time™°t? thp:sta  |2.7 V<EVooo<5.5V 0.6 0.6 0.6 us
1.8V<EVom<55V 0.6 0.6 0.6 Us
Hold time when SCLAO = | t.ow 2.7V<EVom<55V 1.3 1.3 1.3 us
1 1.8V <EVor <55V 1.3 1.3 13 P
Hold time when SCLAO = | tuen |27 V<EVopo <55V 0.6 0.6 0.6 us
H 1.8V <EVor <55V 0.6 0.6 0.6 s
Data setup time tsupar  |2.7V<EVo0 <55V 100 100 100 us
(reception) 18V <EVow<55V 100 100 100 s
Data hold time thooat |27 V<EVoo <55V 0 0.9 0 0.9 0 0.9 us
(transmission)"**** 18V <EVow<55V o | o9 o | o9 0o | 09 | s
Setup time of stop tsusto |27V <EVooo <55V 0.6 0.6 0.6 us
condition 18V <EVow<55V 0.6 06 0.6 s
Bus-free time teur 2.7V <EVonw<55V 1.3 1.3 1.3 us
1.8V<EVom<55V 1.3 1.3 1.3 us

Notes 1.

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

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

(acknowledge) timing.

Caution The values in the above table are applied even when bit 2 (PIOR2) in the peripheral I/O redirection
register (PIOR) is 1. At this time, the pin characteristics (lon1, loL1, Voni, VoL1) must satisfy the

values in the redirect destination.

Remark

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

Fast mode:

Cb =320 pF, Ro = 1.1 kQ

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

RO1DS0131EJ0310 Rev.3.10

Nov 15, 2013

RENESAS

Page 111 of 194



RL78/G13

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

3) I°C fast mode plus

(Ta=-40to +85°C, 1.6 V < EVopo = EVop1 £ Voo £ 5.5V, Vss = EVsso = EVss1 =0 V

Parameter Symbol Conditions HS (high-speed | LS (low-speed | LV (low-voltage | Unit
main) Mode main) Mode main) Mode
MIN. MAX. MIN. MAX. MIN. MAX.
SCLAO clock frequency | fsct Fastmode plus: |27V <EVooo<55V | O 1000 — — kHz
fok> 10 MHz

Setup time of restart tsusta |27V <EVoo <55V 0.26 — — us
condition
Hold time™°t? thp:sta  |2.7 V<EVooo<5.5V 0.26 — — us
Hold time when SCLAO = | trow 27V <EVon<55V 0.5 — — us
wpL
Hold time when SCLAO = | thicH 2.7V<EVbow <55V 0.26 — — us
o
Data setup time tsupar  |2.7V <EVoo <55V 50 — — us
(reception)
Data hold time thooat |27 V<EVoo <55V 0 0.45 — — us
(transmission)™°*¢2
Setup time of stop tsusto |27V <EVooo <55V 0.26 — — us
condition
Bus-free time taur 27V<EVooo <55V 0.5 — — us

Notes 1.

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

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

(acknowledge) timing.

Caution

The values in the above table are applied even when bit 2 (PIOR2) in the peripheral I/O redirection

register (PIOR) is 1. At this time, the pin characteristics (loH1, loL1, Voni, Vor1) must satisfy the

values in the redirect destination.

Remark

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

Fast mode plus:

SCLAN

Cb =120 pF, Ro = 1.1 kQ

IICA serial transfer timing

tHiGH

tr

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

tHD:STA tsu:pAT
sonmn / !
Stz)p -Start Restart Stop
condition  condition condition condition
Remark n=0,1
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2. ELECTRICAL SPECIFICATIONS (A, D: Ta = -40 to +85°C)

2.6 Analog Characteristics

2.6.1 A/D converter characteristics

Classification of A/D converter characteristics

Input channel

Reference Voltage

Reference voltage (+) =
AVREFP
Reference voltage (-) =
AVREFM

Reference voltage (+) = Vbb
Reference voltage (-) = Vss

Reference voltage (+) = VBGR
Reference voltage (-) =
AVREFM

ANIO to ANI14

Refer to 2.6.1 (1).

Refer to 2.6.1 (3).

Refer to 2.6.1 (4).

ANI16 to ANI26

Internal reference voltage
Temperature sensor output
voltage

Refer to 2.6.1 (2).
Refer to 2.6.1 (1). -

(1) When reference voltage (+)= AVrerr/ANIO (ADREFP1 = 0, ADREFPO = 1), reference voltage (-) =
AVrerm/ANI1 (ADREFM = 1), target pin :
sensor output voltage

ANI2 to ANI14, internal reference voltage, and temperature

(Ta=-40to +85°C, 1.6 V< AVrerr < Vop £ 5.5V, Vss = 0 V, Reference voltage (+) = AVrerr, Reference voltage
(=) =AVrerm=0V)

Parameter Symbol Conditions MIN. TYP. MAX. Unit
Resolution RES 8 10 bit
Overall error*®* AINL | 10-hit resolution 1.8V < AVrerp < 5.5V 1.2 135 LSB

— N 3
AVrerp = Voo ¢ 1.6V < AVrerp < 5.5 v/ \o'e 12 | 70 | LsB
Conversion time tconv 10-bit resolution 36V<Vbp<55V 2.125 39 us
Target pin: ANI2t0 | 5 7y <vpp <55V 3.1875 39 S
ANI14
1.8V<Vbb<55V 17 39 us
1.6V<Vbb<55V 57 95 )7
10-bit resolution 36V<VbD<55V 2.375 39 us
Target pin: Intermal | 5 7 <ypp <55V 3.5625 39 P
reference voltage, and P P
temperature sensor 24V<VoD <55V e 39 s
output voltage
(HS (high-speed main)
mode)
Zero-scale error***** %2 Ezs 10-bit resolution 1.8V < AVrerp < 5.5V +0.25 | %FSR
— Note 3
AVRrerp = Voo 1.6 V < AVrerp < 5.5 V4 +0.50 | %FSR
Full-scale error**'** "2 Ers 10-bit resolution 1.8V < AVrerp < 5.5V +0.25 | %FSR
— Note 3
AVRrerp = Voo 1.6 V < AVRerp < 5.5 V' +0.50 | %FSR
4
Integral linearity error™*®* | ILE 10-bit resolution 1.8 V< AVrerr <55V 2.5 LSB
— Note 3
AVrerp = Voo ™ 1.6V < AVrerp < 5.5 v/ \o'e +50 | LSB
Differential linearity error | DLE 10-bit resolution 1.8V<AVrerPr <55V +1.5 LSB
Note 1 AVrerp = Vpp "3 Note 4
1.6 V<AVrerr <55V +2.0 LSB
Analog input voltage VaiN ANI2 to ANI14 0 AVRrerP \%
Internal reference voltage Vecr "8 Y
(2.4 V <VpD £5.5V, HS (high-speed main) mode)
Temperature sensor output voltage Vrupsas o€ ° \Y
(2.4 V <Vpp £5.5V, HS (high-speed main) mode)

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

Notes 1. Excludes quantization error (£1/2 LSB).
2. This value is indicated as a ratio (%FSR) to the full-scale value.
3. When AVrerr < Vop, the MAX. values are as follows.
Overall error: Add £1.0 LSB to the MAX. value when AVrerr = Vob.
Zero-scale error/Full-scale error: Add £0.05%FSR to the MAX. value when AVrere = Voo.
Integral linearity error/ Differential linearity error: Add £0.5 LSB to the MAX. value when AVrere = Vob.
4. Values when the conversion time is set to 57 us (min.) and 95 us (max.).
5. Referto 2.6.2 Temperature sensor/internal reference voltage characteristics.
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2. ELECTRICAL SPECIFICATIONS (A, D: Ta = -40 to +85°C)

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

(TA=-40to +85°C, 1.6 V < EVooo = EVop1 < Voo <55V, 1.6 V< AVRerr £ VoD £ 5.5V, Vss = EVsso = EVss1 =0V,
Reference voltage (+) = AVrerp, Reference voltage (-) = AVrerm = 0 V)

Parameter Symbol Conditions MIN. TYP. MAX. Unit
Resolution RES 8 10 bit
Overall error®*®* AINL 10-hit resolution 1.8V < AVrerp < 5.5V 1.2 45.0 LSB

— —_ Notes 3,
EVDDO = AVrere = Voo 1.6V < AVrerp < 5.5V 12 | 485 | LsB
4 Note 5
Conversion time tconv 10-bit resolution 3.6V<VbD<55V 2.125 39 us
Target ANIpin : ANI16 10 | 5 7y <\vpp <55V 3.1875 39 S
ANI26
1.8V<VbD<55V 17 39 us
1.6V<VbD<55V 57 95 us
Zero-scale error™™® 2 | Ezs 10-bit resolution 1.8V < AVrerr <55V +0.35 | %FSR
EVDD0 = AVrere = Voo "'
o, Do = AVRers = Voo 1.6V < AVrerp <55V +0.60 | %FSR
Note 5
Full-scale error™*®**2 | Ees 10-bit resolution 1.8V < AVrerr <55V +0.35 | %FSR
EVDD0 = AVRrere = Voo "'
5, PPO = AVRere = Voo 1.6V < AVrerp <55V +0.60 | %FSR
Note 5
Integral linearity error™*'®| ILE 10-bit resolution 1.8V <AVrerr <55V +3.5 LSB
1 — - Notes 3,
EVboo = AVrere = Voo 1.6 V < AVrerr < 5.5V +6.0 | LSB
4 Note 5
Differential linearity DLE 10-bit resolution 1.8V <AVrerr <55V 2.0 LSB
Note 1 - - Notes 3,
error EVDDO = AVrere = Voo 1.6V < AVrerp < 5.5V 25 | LSB
4 Note 5
Analog input voltage VAN ANI16 to ANI26 0 AVrerp \
and EVooo

Notes 1. Excludes quantization error (£1/2 LSB).
2. This value is indicated as a ratio (%FSR) to the full-scale value.

3. When AVrerr < Vop, the MAX. values are as follows.
Overall error: Add £1.0 LSB to the MAX. value when AVrerr = Vob.

Zero-scale error/Full-scale error: Add +0.05%FSR to the MAX. value when AVrerr = Vob.

Integral linearity error/ Differential linearity error: Add +0.5 LSB to the MAX. value when AVrere = Vob.
4. When AVrerer < EVoro < Vop, the MAX. values are as follows.
Overall error: Add +4.0 LSB to the MAX. value when AVrerr = Vob.

Zero-scale error/Full-scale error: Add +0.20%FSR to the MAX. value when AVrerr = Vob.

Integral linearity error/ Differential linearity error: Add +2.0 LSB to the MAX. value when AVrere = Voo.
5. When the conversion time is set to 57 us (min.) and 95 us (max.).
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RL78/G13 2. ELECTRICAL SPECIFICATIONS (A, D: Ta = -40 to +85°C)

(3) When reference voltage (+) = Voo (ADREFP1 = 0, ADREFPO = 0), reference voltage (-) = Vss (ADREFM =
0), target pin : ANIO to ANI14, ANI16 to ANI26, internal reference voltage, and temperature sensor output

voltage

(TA=-40to +85°C, 1.6 V< EVbpo = EVpp1 < Vop £5.5V, Vss = EVsso = EVss1 = 0 V, Reference voltage (+) = Voo,

Reference voltage () = Vss)

temperature sensor output
voltage (HS (high-speed

Parameter Symbol Conditions MIN. TYP. MAX. Unit
Resolution RES 8 10 bit
Overall error**®* AINL | 10-bit resolution 1.8V<VDD<55V 1.2 £7.0 LSB

16V<Vbop<55V 1.2 +10.5 LSB
Note 3
Conversion time tconv 10-bit resolution 36V<Vbp<55V | 2125 39 us
Target pin: ANIOt0 ANI14, | 5 7\ < \pp <55V | 3.1875 39 s
ANI16 to ANI26
18V<Vbop<55V 17 39 us
16V<Vbb<55V 57 95 )7
Conversion time tconv 10-bit resolution 36V<Vbp<55V | 2375 39 us
Target pin: Internal 27V<Vbp<55V | 35625 39 P
reference voltage, and
24V<VbD<55V 17 39 )7

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

main) mode)
Zero-scale error'***** "2 Ezs 10-bit resolution 1.8V<VDD<55V +0.60 | %FSR
1.6V<Vbb<5h5V +0.85 %FSR
Note 3
Full-scale error*'** %2 Ers 10-bit resolution 1.8V<Vop<55V 10.60 | %FSR
1.6V<Vbb<5h5V +0.85 %FSR
Note 3
Integral linearity error™*®* | ILE 10-bit resolution 1.8V<VbD<55V +4.0 LSB
1.6V<Vbb<5h5V 16.5 LSB
Note 3
Differential linearity error "*** | DLE 10-bit resolution 1.8V<Vbop<55V 2.0 LSB
1
1.6V<Vbpb<55V 2.5 LSB
Note 3
Analog input voltage VaiN ANIO to ANI14 0 Vob \
ANI16 to ANI26 0 EVooo \%
Internal reference voltage Vecr N4
(2.4V <Vpp £5.5V, HS (high-speed main) mode)
Temperature sensor output voltage Vrupszs Ot \Y

Notes 1. Excludes quantization error (£1/2 LSB).
2. This value is indicated as a ratio (%FSR) to the full-scale value.
3. When the conversion time is set to 57 us (min.) and 95 us (max.).
4. Referto 2.6.2 Temperature sensor/internal reference voltage characteristics.
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RL78/G13 2. ELECTRICAL SPECIFICATIONS (A, D: Ta = -40 to +85°C)

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

(TA = —-40 to +85°C, 24V <Vob £5.5V, 1.6 V < EVboo = EVop1 < Vb, Vss = EVsso = EVss1 = 0 V, Reference
voltage (+) = Veer "3, Reference voltage (<) = AVrerm= 0 V" * HS (high-speed main) mode)

Parameter Symbol Conditions MIN. | TYP. ‘ MAX. Unit
Resolution RES 8 bit
Conversion time tconv 8-bit resolution 24V<Vpbb<55V 17 39 us
Zero-scale error™*'* 2 Ezs 8-bit resolution 24V<VpoD<55V +0.60 | %FSR
Integral linearity error™®* ILE 8-bit resolution 24V<Vop<55V 42.0 LSB
Differential linearity error "**®* DLE 8-bit resolution 24V<VbD<55V +1.0 LSB
Analog input voltage VAN 0 Veer €3 v

Notes 1. Excludes quantization error (£1/2 LSB).
2. This value is indicated as a ratio (%FSR) to the full-scale value.
3. Referto 2.6.2 Temperature sensor/internal reference voltage characteristics.
4. When reference voltage (-) = Vss, the MAX. values are as follows.
Zero-scale error: Add £0.35%FSR to the MAX. value when reference voltage () = AVRerm.
Integral linearity error: Add £0.5 LSB to the MAX. value when reference voltage (-) = AVRrerm.
Differential linearity error: Add £0.2 LSB to the MAX. value when reference voltage (-) = AVRrerm.
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RL78/G13 2. ELECTRICAL SPECIFICATIONS (A, D: Ta = -40 to +85°C)

2.6.2 Temperature sensor/internal reference voltage characteristics

(TA=-40to +85°C,2.4V<Vop<£55V, Vss =0V, HS (high-speed main) mode)

Parameter Symbol Conditions MIN. TYP. MAX. Unit
Temperature sensor output voltage | Vtveszs | Setting ADS register = 80H, Ta = +25°C 1.05 \
Internal reference voltage VBGR Setting ADS register = 81H 1.38 1.45 1.5 \%
Temperature coefficient Fvrves | Temperature sensor that depends on the -3.6 mV/°C

temperature
Operation stabilization wait time tamp 5 us

2.6.3 POR circuit characteristics

(TA=-40to +85°C, Vss =0 V)

Parameter Symbol Conditions MIN. TYP. MAX. Unit
Detection voltage Vror Power supply rise time 1.47 1.51 1.55 Vv
VPDR Power supply fall time 1.46 1.50 1.54 Y
Minimum pulse width™°*® Tew 300 us

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

Tew
Supply voltage (Vob)
VPOR
Vebr Or 0.7V
RO1DS0131EJ0310 Rev.3.10 RENESAS Page 118 of 194

Nov 15, 2013



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

2.6.4 LVD circuit characteristics

LVD Detection Voltage of Reset Mode and Interrupt Mode
(TA=-40to +85°C, VrorR< VDD £ 5.5V, Vss =0 V)

Parameter Symbol Conditions MIN. TYP. MAX. Unit

Detection Supply voltage level Vivbo Power supply rise time 3.98 4.06 4.14 \
voltage Power supply fall time 3.90 3.98 4.06 \%
Vb1 Power supply rise time 3.68 3.75 3.82 \%

Power supply fall time 3.60 3.67 3.74 \

Vb2 Power supply rise time 3.07 3.13 3.19 \%

Power supply fall time 3.00 3.06 3.12 \

VLvos Power supply rise time 2.96 3.02 3.08 \%

Power supply fall time 2.90 2.96 3.02 \

Vivba Power supply rise time 2.86 2.92 2.97 \

Power supply fall time 2.80 2.86 2.91 \%

Vivos Power supply rise time 2.76 2.81 2.87 \

Power supply fall time 2.70 2.75 2.81 \%

VLvpe Power supply rise time 2.66 2.71 2.76 \

Power supply fall time 2.60 2.65 2.70 \%

Vwvor Power supply rise time 2.56 2.61 2.66 \%

Power supply fall time 2.50 2.55 2.60 \

VLvos Power supply rise time 2.45 2.50 2.55 \%

Power supply fall time 2.40 2.45 2.50 \

VLvbg Power supply rise time 2.05 2.09 2.13 \%

Power supply fall time 2.00 2.04 2.08 \

Vivoio | Power supply rise time 1.94 1.98 2.02 \

Power supply fall time 1.90 1.94 1.98 \%

Vioir | Power supply rise time 1.84 1.88 1.91 \

Power supply fall time 1.80 1.84 1.87 \%

Viwoiz | Power supply rise time 1.74 1.77 1.81 \

Power supply fall time 1.70 1.73 1.77 \%

VLvb13 Power supply rise time 1.64 1.67 1.70 \%

Power supply fall time 1.60 1.63 1.66 \

Minimum pulse width tiw 300 us
Detection delay time 300 us
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LVD Detection Voltage of Interrupt & Reset Mode

(TA=-40to +85°C, VpbR< VDD £ 5.5V, Vss =0 V)

Parameter Symbol Conditions MIN. TYP. MAX. Unit
Interrupt and reset| Vivoao | Veoce, Veoct, Veoco = 0, 0, O, falling reset voltage 1.60 1.63 1.66 \%
mode VLvpaL LVIS1, LVISO = 1, 0 |Rising release reset voltage 1.74 1.77 1.81

Falling interrupt voltage 1.70 1.73 1.77 \%
VLvba2 LVIS1, LVISO =0, 1 |Rising release reset voltage 1.84 1.88 1.91 \%
Falling interrupt voltage 1.80 1.84 1.87 \
VLvbA3 LVIS1, LVISO =0, 0 | Rising release reset voltage 2.86 2.92 2.97 \%
Falling interrupt voltage 2.80 2.86 291 \
Vwoeo | Veocz, Veoct, Veoco = 0, 0, 1, falling reset voltage 1.80 1.84 1.87 \Y
VLvbB1 LVIS1, LVISO = 1, 0 |Rising release reset voltage 1.94 1.98 2.02 \
Falling interrupt voltage 1.90 1.94 1.98 \
VLvoe2 LVIS1, LVISO =0, 1 |Rising release reset voltage 2.05 2.09 2.13 \%
Falling interrupt voltage 2.00 2.04 2.08 \
VLvoes LVIS1, LVISO =0, 0 | Rising release reset voltage 3.07 3.13 3.19 \%
Falling interrupt voltage 3.00 3.06 3.12 \
Vwoco | Veocz, Veoct, Veoco = 0, 1, 0, falling reset voltage 2.40 2.45 2.50 \Y
Vivbcer LVIS1, LVISO =1, 0 | Rising release reset voltage 2.56 2.61 2.66 \%
Falling interrupt voltage 2.50 2.55 2.60 \
Vivoce2 LVIS1, LVISO =0, 1 | Rising release reset voltage 2.66 2.71 2.76 \%
Falling interrupt voltage 2.60 2.65 2.70 \
VLvocs LVIS1, LVISO =0, 0 | Rising release reset voltage 3.68 3.75 3.82 \%
Falling interrupt voltage 3.60 3.67 3.74 \
Vwvooo | Vrocz, Veoct, Veoco = 0, 1, 1, falling reset voltage 2.70 2.75 2.81 \%
VLvob1 LVIS1, LVISO =1, 0 | Rising release reset voltage 2.86 2.92 2.97 \%
Falling interrupt voltage 2.80 2.86 2.91 \
VLvoD2 LVIS1, LVISO =0, 1 |Rising release reset voltage 2.96 3.02 3.08 \%
Falling interrupt voltage 2.90 2.96 3.02 \
VLvoDs3 LVIS1, LVISO =0, 0 | Rising release reset voltage 3.98 4.06 4.14 \%
Falling interrupt voltage 3.90 3.98 4.06 \%
2.6.5 Power supply voltage rising slope characteristics
(TA=-40to +85°C, Vss =0 V)
Parameter Symbol Conditions MIN. TYP. MAX. Unit
Power supply voltage rising slope Svop 54 V/ms

Caution

Make sure to keep the internal reset state by the LVD circuit or an external reset until Voo
reaches the operating voltage range shown in 2.4 AC Characteristics.
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RL78/G13 2. ELECTRICAL SPECIFICATIONS (A, D: Ta = -40 to +85°C)

2.7 Data Memory STOP Mode Low Supply Voltage Data Retention Characteristics

(TA=-40to +85°C, Vss =0 V)

Parameter Symbol Conditions MIN. TYP. MAX. Unit

Data retention supply voltage VboDR 1.46"° 5.5 \Y

Note The value depends on the POR detection voltage. When the voltage drops, the data is retained before a
POR reset is effected, but data is not retained when a POR reset is effected.

0 STOP mode Operation mode
Data retention mode ————
)
((
Veo T VobbRr
STOP instruction execution
. /
Standby release signal
(interrupt request) N
0
2.8 Flash Memory Programming Characteristics
(TA=-40to +85°C, 1.8V <Vbop<55V, Vss=0V)

Parameter Symbol Conditions MIN. TYP. MAX. Unit
CPU/peripheral hardware clock | fcx 1.8V<Vbpb<55V 1 32 MHz
frequency
Number of code flash rewrites Cerwr Retained for 20 years Ta=85°C 1,000 Times
Notes 1, 2, 3
Number of data flash rewrites Retained for 1 years Ta=25°C 1,000,000
Notes 1, 2, 3

Retained for 5 years Ta=85°C | 100,000
Retained for 20 years Ta=85°C 10,000

Notes 1. 1 erase + 1 write after the erase is regarded as 1 rewrite.
The retaining years are until next rewrite after the rewrite.
2. When using flash memory programmer and Renesas Electronics self programming library
3. These are the characteristics of the flash memory and the results obtained from reliability testing by
Renesas Electronics Corporation.

2.9 Dedicated Flash Memory Programmer Communication (UART)

(TA=-40to +85°C, 1.8 V < EVbpo = EVop1 £ Vop £ 5.5V, Vss = EVsso = EVss1 = 0 V)

Parameter Symbol Conditions MIN. TYP. MAX. Unit
Transfer rate During serial programming 115,200 1,000,000, bps
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RL78/G13 2. ELECTRICAL SPECIFICATIONS (A, D: Ta = -40 to +85°C)

2.10 Timing Specs for Switching Flash Memory Programming Modes
(TA=-40to +85°C, 1.8 V < EVbpo = EVop1 £ Vop £ 5.5V, Vss = EVsso = EVss1 = 0 V)

Parameter Symbol Conditions MIN. TYP. MAX. Unit
Time to complete the tsuiniT POR and LVD reset must be released before 100 ms
communication for the initial the external reset is released.
setting after the external reset is
released
Time to release the external reset | tsu POR and LVD reset must be released before| 10 us
after the TOOLO pin is set to the the external reset is released.
low level
Time to hold the TOOLO pin at tHo POR and LVD reset must be released before 1 ms
the low level after the external the external reset is released.
reset is released
(excluding the processing time of
the firmware to control the flash
memory)

A

) e N

\%

>

RESET /

I 723 s + two

3

rocessin .
P time 9 OOH reception
e——  » (TOOLRXD, TOOLTXD mode)

TOOLO

o

tsuinim

\|

<1> The low level is input to the TOOLO pin.

<2> The external reset is released (POR and LVD reset must be released before the
external reset is released.).

<3> The TOOLO pin is set to the high level.

<4> Setting of the flash memory programming mode by UART reception and complete
the baud rate setting.

Remark tsuinit: Communication for the initial setting must be completed within 100 ms after the external reset is
released during this period.
tsu:  Time to release the external reset after the TOOLO pin is set to the low level
tio:  Time to hold the TOOLO pin at the low level after the external reset is released (excluding the

processing time of the firmware to control the flash memory)
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RL78/G13 3. ELECTRICAL SPECIFICATIONS (G: TA = -40 to +105°C)

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

This chapter describes the electrical specifications for the products "G: Industrial applications (Ta = -40

to +105°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, EVop1, EVsso, 0r EVss1 pin, replace EVooo and EVoo1
with Vop, 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.
<R> 4. Please contact Renesas Electronics sales office for derating of operation under Ta = +85°C

to +105°C. Derating is the systematic reduction of load for the sake of improved reliability.

There are following differences between the products "G: Industrial applications (Ta = -40 to +105°C)" and the

products “A: Consumer applications, and D: Industrial applications”.

Parameter Application

A: Consumer applications, G: Industrial applications
D: Industrial applications

Operating ambient temperature Ta =-40 to +85°C Ta=-40to +105°C
Operating mode HS (high-speed main) mode: HS (high-speed main) mode only:
Operating voltage range 2.7V <Vop <55V@1 MHz to 32 MHz 2.7V <Vop <55V@1 MHz to 32 MHz

2.4V <Vop <5.5V@1 MHz to 16 MHz 2.4V <Vop <55V@1 MHz to 16 MHz
LS (low-speed main) mode:
1.8V<Vop<55V@1 MHz to 8 MHz
LV (low-voltage main) mode:

1.6 V<Vop<55V@1 MHz to 4 MHz

High-speed on-chip oscillator clock 1.8V<Vop<55V 24V <Vop<55V

accuracy +1.0%@ Ta =-20 to +85°C +2.0%@ Ta = +85 to +105°C
+1.5%@ Ta = -40 to -20°C +1.0%@ Ta = -20 to +85°C
16V<Vmp<18V +1.5%@ Ta =-40 to -20°C

+5.0%@ Ta =-20 to +85°C
+5.5%@ Ta = -40 to -20°C

Serial array unit UART UART

CSil: fck/2 (supporting 16 Mbps), fewk/4 CSI: fewk/4

Simplified I°C communication Simplified I°C communication
IICA Normal mode Normal mode

Fast mode Fast mode

Fast mode plus

Voltage detector Rise detection voltage: 1.67 V to 4.06 V Rise detection voltage: 2.61 V to 4.06 V
(14 levels) (8 levels)
Fall detection voltage: 1.63 V to 3.98 V Fall detection voltage: 2.55 V to 3.98 V
(14 levels) (8 levels)

(Remark is listed on the next page.)
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3. ELECTRICAL SPECIFICATIONS (G: Ta = -40 to +105°C)

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

3.1to0 3.10.

3.1 Absolute Maximum Ratings

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

Parameter Symbols Conditions Ratings Unit
Supply voltage Vob -0.5to0 +6.5 \
EVbpo, EVobp: | EVopo = EVob1 -0.5to0 +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 +0.3%"*
Input voltage Via P00 to P07, P10 to P17, P30 to P37, P40 to P47, —0.3 to EVopo+0.3 \Y
P50 to P57, P64 to P67, P70 to P77, P80 t0 P87, 414 —0.3 to Voo +0.3\°te 2
P90 to P97, P100 to P106, P110 to P117, P120,
P125 to P127, P140 to P147
Viz P60 to P63 (N-ch open-drain) -0.3to +6.5
Vis P20 to P27, P121 to P124, P137, P150 to P156, -0.3to Voo +0.3"" 2 Y,
EXCLK, EXCLKS, RESET
Output voltage Vo1 P00 to P07, P10 to P17, P30 to P37, P40 to P47, —0.3to EVopo+0.3 \Y
P50 to P57, P60 to P67, P70 to P77, P80 to P87, 514 —0.3 to Voo +0.3 Nt 2
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"°" >
3
Vaiz ANIO to ANI14 —0.3to Voo +0.3 \Y
and —0.3 to AVrer(+) +0.3"° 2
3

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.

2. Must be 6.5V or lower.

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

Caution Product quality may suffer if the absolute maximum rating is exceeded even momentarily for any
parameter. That is, the absolute maximum ratings are rated values at which the product is on the
verge of suffering physical damage, and therefore the product must be used under conditions

that ensure that the absolute maximum ratings are not exceeded.

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

port pins.
2. AVrker(+) : + side reference voltage of the A/D converter.
3. Vss: Reference voltage
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RL78/G13 3. ELECTRICAL SPECIFICATIONS (G: Ta = -40 to +105°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, -40 mA
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

Total of all pins | P00 to P04, P07, P32 to P37, -70 mA
-170 mA P40 to P47, P102 to P106, P120,
P125 to P127, P130, P140 to
P145

P05, P06, P10 to P17, P30, P31, -100 mA
P50 to P57, P64 to P67,
P70 to P77, P80 to P87,
P90 to P97, P100, P101,
P110 to P117, P146, P147

loHz Per pin P20 to P27, P150 to P156 -0.5 mA
Total of all pins -2 mA
Output current, low loL1 Per pin P00 to PO7, P10 to P17, 40 mA

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

Total of all pins | P00 to P04, P07, P32 to P37, 70 mA
170 mA P40 to P47, P102 to P106, P120,
P125 to P127, P130, P140 to
P145

P05, P06, P10 to P17, P30, P31, 100 mA
P50 to P57, P60 to P67,
P70 to P77, P80 to P87,
P90 to P97, P100, P101,
P110 to P117, P146, P147

loL2 Per pin P20 to P27, P150 to P156 1 mA

Total of all pins 5 mA

<R> | Operating ambient Ta In normal operation mode —40 to +105 °C
temperature In flash memory programming mode

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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3.2 Oscillator Characteristics

3.2.1 X1, XT1 oscillator characteristics

(TA=-40t0 +105°C, 2.4V <Vpop <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 10 16.0 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.

3.2.2 On-chip oscillator characteristics

(TA=-40t0 +105°C, 2.4V <Vpob<£5.5V, Vss=0V)

Oscillators Parameters Conditions MIN. [ TYP. | MAX. | Unit
High-speed on-chip oscillator | fix 1 32 MHz
clock frequency "' -2
High-speed on-chip oscillator —20to +85 °C 24V <Vop<55V -1.0 +1.0 %
clock frequency accuracy ~40to 20 °C 2.4V <Vop<55V 15 15 | %

+85 to +105 °C 24V <Vop<55V -2.0 +2.0 %
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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3.3 DC Characteristics

3.3.1 Pin characteristics

(Ta =-40to +105°C, 2.4 V < EVppo = EVpp1 £ Vpp £5.5V, Vss = EVsso = EVss1 = 0 V) (1/5)

Items Symbol Conditions MIN. | TYP. MAX. Unit
Output current, | low Per pin for POO to P07, P10 to P17, 24V<EVom<55V -3.0M™"%2 mA
high'°te* 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

Total of POO to P04, P07, P32 to P37, 40V<EVoo<55V -30.0 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% "2 24V <EVbo<27V -5.0 mA
Total of P05, P06, P10 to P17, P30, P31,{4.0V<EVoo0<5.5V -30.0 mA
P50 to P57, P64 to P67, P70 to P77, P80| 5 7 v/ < EVioso < 4.0 V _19.0 mA

to P87, P90 to P97, P100, P101, P110 to

P117, P146, P147 24V<EVom<27V -10.0 mA

(When duty < 70% "°'¢3)
Total of all pins 24V <EVoo<55V -60.0 mA
(When duty < 70%"°" %)

loHz Per pin for P20 to P27, P150to P156  |2,4V <Vop<5.5V —0.1%"%? mA
Total of all pins 24V <Vop<55V -1.5 mA

(When duty < 70%"°" %)

Notes 1. Value of current at which the device operation is guaranteed even if the current flows from the EVooo,
EVob1, Vop pins to an output pin.
2. Do not exceed the total current value.
3. Specification under conditions where the duty factor < 70%.
The output current value that has changed to the duty factor > 70% the duty ratio can be calculated
with the following expression (when changing the duty factor from 70% to n%).
e Total output current of pins = (lon x 0.7)/(n x 0.01)
<Example> Where n = 80% and lon = —-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.

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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(TA =-40to +105°C, 2.4 V < EVppo = EVpp1 £ Vpb £5.5V, 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, 8.5M"2 1 mA
low°tet P30 to P37, P40 to P47, P50 to P57,

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

P110to P117, P120, P125 to P127,
P130, P140 to P147

Per pin for P60 to P63 15.0M""%%  mA
Total of POO to P04, P07, P32t0 |40V <EVor <5.5V 40.0 mA
P37, 2.7V <EVoro< 4.0V 15.0 mA

P40 to P47, P102 to P106, P120,
P125 to P127, P130, P140 to P145
(When duty < 70% "°'¢ )

Total of P05, P06, P10 to P17, P30, {40V <EVooo<55V 40.0 mA
P31, P50 to P57, P60 to P67,

24V <EVb <27V 9.0 mA

2.7V<EVoo<4.0V 35.0 mA
P70 to P77, P80 to P87, P90 to P97,
P100, P101, P110 to P117, P146, |24V SEVo0 <27V 200 | mA
P147
(When duty < 70% "°*¢3)
Total of all pins 80.0 mA
(When duty < 70% "°'*¢3)

loL2 Per pin for P20 to P27, P150 to P156 0.4Me2 1 mA
Total of all pins 24V <Vopb<55V 5.0 mA

(When duty < 70%"°" %)

Notes 1. Value of current at which the device operation is guaranteed even if the current flows from an output
pin to the EVsso, EVss1 and Vss pin.
2. Do not exceed the total current value.
3. Specification under conditions where the duty factor < 70%.
The output current value that has changed to the duty factor > 70% the duty ratio can be calculated
with the following expression (when changing the duty factor from 70% to n%).
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.

RO1DS0131EJ0310 Rev.3.10 RENESANS Page 128 of 194
Nov 15, 2013



RL78/G13 3. ELECTRICAL SPECIFICATIONS (G: Ta =-40 to +105°C)
(Ta =-40to +105°C, 2.4 V < EVppo = EVpp1 £ Vbp £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 |0.8EVooo 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 Vv
3.3V<EVooo<4.0V
TTL input buffer 15 EVopo \
24V <EVopo<33V
ViH3 P20 to P27, P150 to P156 0.7Voo Vop \
ViHa P60 to P63 0.7EVopo 6.0 \
ViHs P121 to P124, P137, EXCLK, EXCLKS, RESET 0.8Voo Vop \
Input voltage, \I P00 to P07, P10 to P17, P30 to P37,| Normal input buffer 0 0.2EVoo \
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
Viz 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<EVooo<4.0V
TTL input buffer 0 0.32 \
24V <EVopo<33V
Vis P20 to P27, P150 to P156 0 0.3Vop \
ViLa P60 to P63 0 0.3EVboo
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 EVopo, even in the N-ch open-drain mode.

Remark Unless specified otherwise, the characteristics of alternate-function pins are the same as those of the
port pins.
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3. ELECTRICAL SPECIFICATIONS (G: Ta = -40 to +105°C)

(Ta =-40to +105°C, 2.4 V < EVppo = EVpp1 £ Vpbb £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 <EVopoo<5.5V,| EVboo — \
high P37, P40 to P47, P50 to P57, P64 | lon1 =-3.0 mA 0.7

to P67, P701t0 P77, P8O0 P87, | 5 7\ < EVipo 5.5 V,| EVooo — v
P90 to P97, P100 to P106, P110 to lon1 = —2.0 MA 06
P117, P120, P125 to P127, P130,
< < —
P140 to P147 2.4V <EVopoo <5.5V,| EVboo \Y
loH1 = -1.5 mA 0.5
VoH2 P20 to P27, P150 to P156 24V<Vop<55V, |Voo-0.5 \
lon2 = -100 £ A
Output voltage, | Vou1 P00 to PO7, P10 to P17, P30 to 40V <EVoo<55V, 0.7 \Y
low P37, P40 to P47, P50 to P57, P64 | loL.1 = 8.5 mA
to P67, P70t0 P77, P8O0 P87, | 40y < EVoro<55V, 06 Vv
P90 to P97, P100 to P106, P11010 ||, =30 mA
P117, P120, P125 to P127, P130,
P140 to P147 2.7V <EVopo<55V, 0.4 \Y
lot1 =1.5 mA
24V <EVooo <55V, 0.4 \
lot1 = 0.6 mA
VoL2 P20 to P27, P150 to P156 24V <Vop<55YV, 0.4 \Y
lor2 =400 u A
Vous P60 to P63 40V <EVboo<55V, 2.0 \Y
los = 15.0 mA
40V <EVooo<55YV, 0.4 \
los = 5.0 mA
2.7V <EVopo<55V, 0.4 \Y
loz = 3.0 mA
24V <EVooo <55V, 0.4 \
los = 2.0 mA
Caution P00, P02 to P04, P10 to P15, P17, P43 to P45, P50, P52 to P55, P71, P74, P80 to P82, P96, and
P142 to P144 do not output high level in N-ch open-drain mode.
Remark Unless specified otherwise, the characteristics of alternate-function pins are the same as those of the

port pins.

RO1DS0131EJ0310 Rev.3.10
Nov 15, 2013

RENESAS

Page 130 of 194
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(TA =-40to +105°C, 2.4 V < EVppo = EVpp1 £ Vpb £5.5V, Vss = EVsso = EVss1 = 0 V) (5/5)

Iltems Symbol Conditions MIN. TYP. MAX. Unit
Input leakage ILiba P00 to P07, P10 to P17, Vi = EVopo 1 HA
current, high P30 to P37, P40 to P47,

P50 to P57, P60 to P67,
P70 to P77, P80 to P87,
P90 to P97, P100 to P106,
P110 to P117, P120,

P125 to P127, P140 to P147

ILiHz2 P20 to P27, P137, Vi = Vobp 1
P150 to P156, RESET
Iubs P121 to P124 Vi=Vop | Ininput port or 1
(X1, X2, XT1, XT2, EXCLK, external clock
EXCLKS) input
In resonator 10
connection
Input leakage lui P00 to PO7, P10 to P17, Vi = EVsso -1
current, low P30 to P37, P40 to P47,

P50 to P57, P60 to P67,
P70 to P77, P80 to P87,
P90 to P97, P100 to P106,
P110 to P117, P120,

P125 to P127, P140 to P147

lue P20 to P27, P137, VI = Vss -1 LA
P150 to P156, RESET
ILiLs P121 to P124 Vi=Vss | Ininputportor -1
(X1, X2, XT1, XT2, EXCLK, external clock
EXCLKS) input
In resonator -10 HA
connection
On-chip pll-up Ru P00 to PO7, P10 to P17, Vi = EVsso, Ininput port 10 20 100 kQ
resistance P30 to P37, P40 to P47,

P50 to P57, P64 to P67,
P70 to P77, P80 to P87,
P90 to P97, P100 to P106,
P110 to P117, P120,

P125 to P127, P140 to P147

Remark Unless specified otherwise, the characteristics of alternate-function pins are the same as those of the
port pins.
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3.3.2 Supply current characteristics

(1) Flash ROM: 16 to 64 KB of 20- to 64-pin products

(TA =-40to +105°C, 2.4V <EVppo £ VoD £ 5.5V, Vss = EVsso = 0 V) (1/2)

Parameter | Symbol Conditions MIN. | TYP. | MAX. | Unit
Supply Ibb1 Operating | HS (high- | fin = 32 MHz*®® | Basic Voo =5.0 V 2.1 mA
Note . .
g:urrent mode speedealn) operation Voo = 3.0 V 21 mA
mOde ote 5
Normal Vobo =5.0V 4.6 7.5 mA
operation [ v/p, = 3.0V 46 | 75 | mA
fin = 24 MHz""*® | Normal Voo = 5.0V 3.7 58 | mA
operation 1 y/pp = 3.0 v 37 | 58 | mA
fin = 16 MHz*** | Normal Vop = 5.0V 2.7 4.2 mA
operation  [v/p, =3.0V 27 | 42 | mA
HS (high- | fux = 20 MHZ"**® | Normal Square wave 3.0 4.9 mA
speed main) | 2, operation input
mode Note 5
Voo = 5.0V Resonator 3.2 5.0 mA
connection
fux = 20 MHZ*® | Normal Square wave 3.0 4.9 mA
2 operation | input
Voo = 3.0V Resonator 3.2 5.0 mA
connection
fux = 10 MHZ*® | Normal Square wave 1.9 2.9 mA
2 operation | input
Voo =5.0V Resonator 1.9 2.9 mA
connection
fux = 10 MHZ**® | Normal Souare wave 1.9 2.9 mA
2 operation | input
Voo = 3.0V Resonator 1.9 29 mA
connection
Subsystem | fsus = 32.768 kHz | Normal Square wave 4.1 4.9 LA
clock Note 4 operation input
operation | 1, = _40°C Resonator 4.2 50 | uA
connection
fsus = 32.768 kHz | Normal Square wave 4.1 4.9 LA
Note 4 operation | input
Ta=+25°C Resonator 4.2 5.0 LA
connection
fsus = 32.768 kHz | Normal Square wave 4.2 5.5 LA
Note 4 operation input
Ta = +50°C Resonator 4.3 5.6 HA
connection
fsus = 32.768 kHz | Normal Square wave 4.3 6.3 LA
Note 4 operation input
Ta = +70°C Resonator 4.4 6.4 HA
connection
fsus = 32.768 kHz | Normal Square wave 4.6 7.7 LA
Note 4 operation InpUt
Ta = +85°C Resonator 4.7 7.8 HA
connection
fsus = 32.768 kHz | Normal Square wave 6.9 19.7 LA
Note 4 operation InpUt
Ta = +105°C Resonator 7.0 19.8 LA
connection
(Notes and Remarks are listed on the next page.)
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Notes 1. Total current flowing into Voo and EVopo, including the input leakage current flowing when the level of the
input pin is fixed to Vob, EVooo or Vss, EVsso. The values below the MAX. column include the peripheral
operation current. However, not including the current flowing into the A/D converter, LVD circuit, I/O port,
and on-chip pull-up/pull-down resistors and the current flowing during data flash rewrite.

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

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

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

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

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

Remarks 1. fux: High-speed system clock frequency (X1 clock oscillation frequency or external main system
clock frequency)
2. fii:  High-speed on-chip oscillator clock frequency
3. fsus: Subsystem clock frequency (XT1 clock oscillation frequency)
4. Except subsystem clock operation, temperature condition of the TYP. value is Ta = 25°C

RO1DS0131EJ0310 Rev.3.10 RENESANS Page 133 of 194
Nov 15, 2013



RL78/G13

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

(1) Flash ROM: 16 to 64 KB of 20- to 64-pin products
(TA =-40to +105°C, 2.4 V £ EVpbpo £ Vpop £ 5.5V, Vss = EVsso = 0 V) (2/2)

Parameter | Symbol Conditions MIN. TYP. | MAX. Unit
Supply Iop2 HALT HS (high- | fiy = 32 MHZ 4 Vop = 5.0V 054 | 290 | mA
Note 2 speed main)
current mode mode N7 Voo = 3.0V 054 | 290 | mA
fin = 24 MHz " * Vop = 5.0V 044 | 230 | mA
Voo = 3.0V 0.44 2.30 mA
fin = 16 MHz " * Voo = 5.0V 040 | 1.70 | mA
Voo = 3.0V 0.40 1.70 mA
HS (high- | fux = 20 MHZ""2, Square wave input 0.28 | 190 | mA
speed main)

mode e | Voo =5.0V Resonator connection 0.45 2.00 mA
fux = 20 MHZ"" 3, Square wave input 0.28 | 1.90 | mA
Voo =3.0V Resonator connection 0.45 2.00 mA
fux = 10 MHZM"®3, Square wave input 019 | 102 | mA
Vop =5.0V Resonator connection 0.26 1.10 mA
fux = 10 MHZM"®3, Square wave input 019 | 102 | mA
Vop = 3.0V Resonator connection 0.26 1.10 mA
Subsystem | fsus = 32.768 kHz"***® | Square wave input 0.25 | 0.57 | A
clock Ta=-40°C Resonator connection 0.44 | 0.76 LA

operation Note 5 -
fsus = 32.768 kHz Square wave input 0.30 0.57 LA
Ta=+25°C Resonator connection 0.49 0.76 LA
fsus = 32.768 kHZ"*®® | Square wave input 037 | 117 | uA
Ta=+50°C Resonator connection 0.56 1.36 LA
fsus = 32.768 kHZ"*®® | Square wave input 053 | 197 | uA
Ta=+70°C Resonator connection 0.72 2.16 LA
fsus = 32.768 kHZ"*®® | Square wave input 0.82 | 3.37 LA
Ta =+85°C Resonator connection 1.01 3.56 LA
fsus = 32.768 kHZ"*®® | Square wave input 3.01 | 1537 | wA
Ta =+105°C Resonator connection 3.20 15.56 LA
Ioos"'*® | STOP Ta=-40°C 0.18 | 0.50 | A

Note 8
mode Ta=+25°C 023 | 050 | A
Ta =+50°C 0.30 1.10 LA
Ta=+70°C 0.46 1.90 HA
Ta =+85°C 0.75 3.30 LA
Ta=+105°C 2.94 | 15.30 HA
(Notes and Remarks are listed on the next page.)
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Notes 1. Total current flowing into Voo and EVooo, including the input leakage current flowing when the level of the
input pin is fixed to Vop, EVooo or Vss, EVsso. The values below the MAX. column include the peripheral
operation current. However, not including the current flowing into the A/D converter, LVD circuit, 1/0 port,
and on-chip pull-up/pull-down resistors and the current flowing during data flash rewrite.

During HALT instruction execution by flash memory.

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

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

When high-speed on-chip oscillator and high-speed system clock are stopped. When RTCLPC =1 and
setting ultra-low current consumption (AMPHS1 = 1). The current flowing into the RTC is included.
However, not including the current flowing into the 12-bit interval timer and watchdog timer.

6. Not including the current flowing into the RTC, 12-bit interval timer, and watchdog timer.

g ks wbd

7. Relationship between operation voltage width, operation frequency of CPU and operation mode is as
below.
HS (high-speed main) mode: 2.7 V <Vob < 5.5 V@1 MHz to 32 MHz
24V <Vop<55V@1 MHz to 16 MHz
8. Regarding the value for current operate the subsystem clock in STOP mode, refer to that in HALT mode.

Remarks 1. fux: High-speed system clock frequency (X1 clock oscillation frequency or external main system clock
frequency)
2. fii: High-speed on-chip oscillator clock frequency
3. fsue: Subsystem clock frequency (XT1 clock oscillation frequency)
4. Except subsystem clock operation and STOP mode, temperature condition of the TYP. value is Ta =
25°C
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(2) Flash ROM: 96 to 256 KB of 30- to 100-pin products
(Ta =-40to +105°C, 2.4 V < EVppo = EVpp1 £ Vpp £5.5V, Vss = EVsso = EVss1 =0 V) (1/2)

Parameter | Symbol Conditions MIN. | TYP. | MAX. Unit
Supply Iob1 Operating | HS (high- | fin = 32 MHz"°*** | Basic Voo =5.0V 2.3 mA
g:urrent Note mode speedeain) operation Voo = 3.0 V >3 mA
mOde ote 5
Normal Vobo =5.0V 5.2 9.2 mA
operation |y, =3.0V 52 | 92 | mA
fin = 24 MHz"**® | Normal Voo = 5.0V 4.1 7.0 mA
operation v/, = 3.0 vV 41 | 70 | mA
fin = 16 MHz""** | Normal Vop = 5.0V 3.0 5.0 mA
operation |y, =3.0V 30 | 50 | mA
HS (high- fux = 20 MHZ**® | Normal Square wave 3.4 5.9 mA
speed main) | 2, operation input
mOde Note 5
Voo = 5.0V Resonator 3.6 6.0 mA
connection
fux = 20 MHZ™® | Normal Square wave 3.4 5.9 mA
2 operation | input
Voo = 3.0V Resonator 3.6 6.0 mA
connection
fux = 10 MHZ**® | Normal Square wave 2.1 35 mA
2 operation | input
Vobo =5.0V Resonator 2.1 35 mA
connection
fux = 10 MHZ**® | Normal Square wave 2.1 35 mA
2 operation | input
Voo = 3.0V Resonator 2.1 35 mA
connection
Subsystem | fsus = 32.768 kHz | Normal Square wave 4.8 5.9 LA
clock Note 4 operation | input
operation | 1, = _40°C Resonator 4.9 6.0 uA
connection
fsus = 32.768 kHz | Normal Square wave 4.9 5.9 LA
Note 4 operation | input
Ta=+25°C Resonator 5.0 6.0 LA
connection
fsus = 32.768 kHz | Normal Square wave 5.0 7.6 LA
Note 4 operation | input
Ta=+50°C Resonator 51 7.7 LA
connection
fsus = 32.768 kHz | Normal Square wave 5.2 9.3 LA
Note 4 operation | input
Ta=+70°C Resonator 5.3 9.4 HA
connection
fsus = 32.768 kHz | Normal Square wave 5.7 13.3 LA
Note 4 operation | input
Ta =+85°C Resonator 5.8 13.4 LA
connection
fsus = 32.768 kHz | Normal Square wave 10.0 46.0 LA
Note 4 operation | input
Ta=+105°C Resonator 10.0 46.0 LA
connection
(Notes and Remarks are listed on the next page.)
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Notes 1. Total current flowing into Vob, EVboo, and EVob1, including the input leakage current flowing when the
level of the input pin is fixed to Voo, EVbpo, and EVop1, or Vss, EVsso, and EVssi. The values below the
MAX. column include the peripheral operation current. However, not including the current flowing into the
A/D converter, LVD circuit, 1/0 port, and on-chip pull-up/pull-down resistors and the current flowing during
data flash rewrite.

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

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

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

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

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

Remarks 1. fux: High-speed system clock frequency (X1 clock oscillation frequency or external main system
clock frequency)
2. fii:  High-speed on-chip oscillator clock frequency
3. fsus: Subsystem clock frequency (XT1 clock oscillation frequency)
4. Except subsystem clock operation, temperature condition of the TYP. value is Ta = 25°C
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(2) Flash ROM: 96 to 256 KB of 30- to 100-pin products
(Ta =-40to +105°C, 2.4 V < EVppo = EVpp1 £ Vpp £5.5V, Vss = EVsso = EVss1 = 0 V) (2/2)

Parameter | Symbol Conditions MIN. | TYP. | MAX. | Unit
Supply Iob2 HALT HS (high- | fin = 32 MHZz '* Voo =5.0V 062 | 340 | mA
curent | "** | mode speed main) Voo =3.0V 062 | 340 | mA
mode
fin = 24 MHz " * Voo = 5.0V 050 | 270 | mA
Voo = 3.0V 0.50 2.70 mA
fin = 16 MHz "*** Voo = 5.0V 044 | 1.90 | mA
Voo =3.0V 0.44 1.90 mA
HS (high- fux = 20 MHZ'¢?, Square wave input 031 | 210 mA
speed main) | /o = 5.0 v Resonator 048 | 220 | mA
mode connection
fux = 20 MHZ""*®?, Square wave input 031 | 210 | mA
Voo =3.0V Resonator 0.48 2.20 mA
connection
fux = 10 MHZ""*®?, Square wave input 021 | 110 | mA
Voo = 5.0V Resonator 0.28 1.20 mA
connection
fux = 10 MHZ""*®?, Square wave input 021 | 110 | mA
Voo = 3.0V Resonator 0.28 1.20 mA
connection
Subsystem | fsus = 32.768 kHz'"**®® | Square wave input 028 | 061 LA
clock Ta =-40°C Resonator 047 | 080 | uA
operation connection
fsus = 32.768 kHZ"*"®® | Square wave input 034 | 061 LA
Ta=+25°C Resonator 0.53 0.80 HA
connection
fsus = 32.768 kHZ"*"®® | Square wave input 041 | 230 LA
Ta=+50°C Resonator 0.60 249 LA
connection
fsus = 32.768 kHZz""*® | Square wave input 064 | 403 | uA
Ta=+70°C Resonator 0.83 4.22 LA
connection
fsus = 32.768 kHZz""*® | Square wave input 1.09 | 804 | uA
Ta=+85°C Resonator 1.28 8.23 HA
connection
fsus = 32.768 kHZz""*® | Square wave input 550 | 41.00 | uA
Ta =+105°C Resonator 5.50 41.00 LA
connection
loos™® | STOP Ta=-40°C 019 | 052 | wA
6 modeNote 8 — S
Ta =+25°C 0.25 0.52 LA
Ta=+50°C 0.32 221 HA
Ta=+70°C 0.55 3.94 HA
Ta =+85°C 1.00 7.95 LA
Ta =+105°C 5.00 40.00 LA
(Notes and Remarks are listed on the next page.)
R01DS0131EJ0310 Rev.3.10 RENESANS Page 138 of 194

Nov 15, 2013



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

Notes 1. Total current flowing into Vob, EVboo, and EVob1, including the input leakage current flowing when the
level of the input pin is fixed to Voo, EVbpo, and EVop1, or Vss, EVsso, and EVssi. The values below the
MAX. column include the peripheral operation current. However, not including the current flowing into the
A/D converter, LVD circuit, 1/0 port, and on-chip pull-up/pull-down resistors and the current flowing during
data flash rewrite.

During HALT instruction execution by flash memory.

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

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

g ks wbd

When high-speed on-chip oscillator and high-speed system clock are stopped. When RTCLPC =1 and
setting ultra-low current consumption (AMPHS1 = 1). The current flowing into the RTC is included.
However, not including the current flowing into the 12-bit interval timer and watchdog timer.
6. Not including the current flowing into the RTC, 12-bit interval timer, and watchdog timer.
7. Relationship between operation voltage width, operation frequency of CPU and operation mode is as
below.

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

24V <Vop<55V@1 MHz to 16 MHz

8. Regarding the value for current operate the subsystem clock in STOP mode, refer to that in HALT mode.

Remarks 1. fux: High-speed system clock frequency (X1 clock oscillation frequency or external main system clock
frequency)
2. fini: High-speed on-chip oscillator clock frequency
3. fsue: Subsystem clock frequency (XT1 clock oscillation frequency)
4. Except subsystem clock operation and STOP mode, temperature condition of the TYP. value is Ta =
25°C
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(3) Peripheral Functions (Common to all products)
(TA =-40to +105°C, 2.4 V < EVppo = EVpp1 £ VpD £ 5.5V, Vss = EVsso = EVss1 = 0 V)

Parameter Symbol Conditions MIN. TYP. | MAX. Unit

Low-speed on- | ls V't 0.20 LA
chip oscillator
operating
current

RTC operating | Irtc 0.02 LA
current Notes 1, 2, 3

12-bitinterval | N2 0.02 LA
timer operating | *
current

Watchdog timer | Iwor fi. =15 kHz 0.22 7

operating Notes 1, 2,5
current

Notes

A/D converter lapc When conversion | Normal mode, AVrerr = Vop = 5.0 V 1.3 1.7 mA

. l' 6 .
operating at maximum Low voltage mode, AVrere = Voo = 3.0 V 0.5 0.7 mA
current speed
AID converter | laprer "' 75.0 LA
reference !
voltage current

Temperature lrmps Nt 75.0 UA
sensor
operating
current

LVD operating | lvo ' 0.08 LA
current 7

Self lrsp Moo b 250 | 1220 | mA
programming o
operating
current

BGO operating | lsco "***® 250 | 12.20 | mA
current L8

SNOOZE Isnoz " | ADC operation The mode is performed "% 050 | 1.10 | mMA

operating The A/D conversion operations are 1.20 2.04 mA
current performed, Loe voltage mode, AVrerp =
Voo =3.0V

CSI/UART operation 0.70 1.54 mA

Notes 1. Current flowing to the Vop.

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

3. Current flowing only to the real-time clock (RTC) (excluding the operating current of the low-speed on-
chip ocsillator and the XT1 oscillator). The supply current of the RL78 microcontrollers is the sum of the
values of either Iop1 or Ibp2, and Irtc, when the real-time clock operates in operation mode or HALT mode.
When the low-speed on-chip oscillator is selected, Iri. should be added. Ibpb2 subsystem clock operation
includes the operational current of the real-time clock.

4. Current flowing only to the 12-bit interval timer (excluding the operating current of the low-speed on-chip
ocsillator and the XT1 oscillator). The supply current of the RL78 microcontrollers is the sum of the
values of either Iob1 or Ibpz, and lit, when the 12-bit interval timer operates in operation mode or HALT
mode. When the low-speed on-chip oscillator is selected, IriL should be added.

5. Current flowing only to the watchdog timer (including the operating current of the low-speed on-chip
oscillator). The supply current of the RL78 is the sum of Iop1, Ipp2 or Ibbs and Iwot when the watchdog
timer operates.
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6. Current flowing only to the A/D converter. The supply current of the RL78 microcontrollers is the sum of
Iop1 or Ibbz and labc when the A/D converter is in operation.

7. Current flowing only to the LVD circuit. The supply current of the RL78 microcontrollers is the sum of Iobz,
Iop2 or Ibps and luvp when the LVD circuit is in operation.

8. Current flowing only during data flash rewrite.

9. Current flowing only during self programming.

10.For shift time to the SNOOZE mode, see 18.3.3 SNOOZE mode in the RL78/G13 User's Manual
Hardware.

Remarks 1. f

L. Low-speed on-chip oscillator clock frequency

2. fsue: Subsystem clock frequency (XT1 clock oscillation frequency)
3. fek: CPU/peripheral hardware clock frequency

4. Temperature condition of the TYP. value is Ta = 25°C
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3.4 AC Characteristics

(TA =-40to +105°C, 2.4 V < EVppo = EVpp1 £ Vb £ 5.5V, Vss = EVsso = EVss1 = 0 V)

Iltems Symbol Conditions MIN. TYP. MAX. Unit
Instruction cycle (minimum Tey Main HS (high-speed| 2.7 V<Vop<55V | 0.03125 1 s
instruction execution time) system main) mode 24V<Vo<27V| 0.0625 1 s
clock (fmain)
operation
Subsystem clock (fsus) 24V<Vm<55V| 28.5 30.5 31.3 us
operation
In the self HS (high-speed| 2.7 V<Vop<55V | 0.03125 s
programming| main)mode {2 4v<Ven<27V/| 0.0625 s
mode
External system clock frequency | fex 27V<Vop<55V 1.0 20.0 MHz
24V<Vop<27V 1.0 16.0 MHz
fexs 32 35 kHz
External system clock input high- | texs, tex. | 2.7V <Voo <55V 24 ns
level width, low-level width 24V <Vop<2.7V 30 ns
tExHs, 13.7 Us
texts
TIOO to TIO7, TI10 to TI17 input triH, 1/fmek+10 nshoe
high-level width, low-level width tri
TOO0O0 to TOO07, TO10 to TO17 fro HS (high-speed 40V <EVoo<55V 16 MHz
output frequency main) mode 2.7V<EVoo < 4.0V 8 MHz
24V <EVopo<27V 4 MHz
PCLBUZO0, PCLBUZ1 output frcL HS (high-speed 40V <EVooo <55V 16 MHz
frequency main) mode 2.7V <EVooo < 4.0 V 8 MHz
24V <EVopo <27V 4 MHz
Interrupt input high-level width, tINTH, INTPO 24V <Vop <55V 1 us
low-level width tnr INTPLto INTP1L | 2.4V < EVooo<5.5V 1 s
Key interrupt input low-level width | tkr KRO to KR7 24V <EVoo <55V 250 ns
RESET low-level width trsL 10 us
Note The following conditions are required for low voltage interface when Evooo < Vobp
2.4V <EVppo < 2.7 V: MIN. 125 ns
Remark fuck: Timer array unit operation clock frequency
(Operation clock to be set by the CKSmn0, CKSmn1 bits of timer mode register mn (TMRmn).
m: Unit number (m = 0, 1), n: Channel number (n =0 to 7))
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Minimum Instruction Execution Time during Main System Clock Operation

Tcy vs Vobp (HS (high-speed main) mode)
10

=
o
i

|

I

|

]

|

]

I

|

I

I
|

! —— When the high-speed on-chip oscillator clock is selected
i ——— During self programming
B —-—- When high-speed system clock is selected

Cycle time Tcy [us]

0.1

0.0625 |pooeeeboeo .. e h
0.05

0.03125 fo====cpo----- -

0.01

0 10 20! 80 40 50°%60
24 27
Supply voltage Voo [V]

AC Timing Test Points

Vii/Vor ViH/Von
Test points
Vi/Vou > P < Vi/Vor

External System Clock Timing

1/fex!
1/fexs
texd/ texH/
texLs texHs
EXCLK/EXCLKS S
N\ ) N
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RL78/G13 3. ELECTRICAL SPECIFICATIONS (G: Ta = -40 to +105°C)

TITO Timing

tr | trH
TIOO to TIO7, TI10 to TI17 J H
1/fro
TOO0O0 to TOO7, TO10 to TO17 J /—{—

Interrupt Request Input Timing

tNTL

INTPO to INTP11

J

Key Interrupt Input Timing

KRO to KR7 l l
RESET Input Timing
trsL
RESET l l
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RL78/G13 3. ELECTRICAL SPECIFICATIONS (G: Ta = -40 to +105°C)

3.5 Peripheral Functions Characteristics

AC Timing Test Points

Vir/Vor > Test points < Vik/Vor
Vi/Vou Vi/VoL

3.5.1 Serial array unit

(1) During communication at same potential (UART mode)
(Ta=-40to +105°C, 2.4 V < EVppo = EVop1 < Vop £ 5.5V, Vss = EVsso = EVss1 = 0 V)

Parameter Symbol Conditions HS (high-speed main) Mode Unit
MIN. MAX.

Transfer rate "'*** fuck/12 M2 bps
Theoretical value of the 2.6 Mbps
maximum transfer rate
fek = 32 MHz, fmek = feik

Notes 1. Transfer rate in the SNOOZE mode is 4800 bps only.
2. The following conditions are required for low voltage interface when Evooo < Vop.
2.4V <EVbopo < 2.7V : MAX. 1.3 Mbps

Caution Select the normal input buffer for the RxDq pin and the normal output mode for the TxDg pin by
using port input mode register g (PIMg) and port output mode register g (POMQg).

UART mode connection diagram (during communication at same potential)

TxDq Rx

RL78 microcontroller User device

RxDq TX

UART mode bit width (during communication at same potential) (reference)

1/Transfer rate

High-/Low-bit width

Baud rate error tolerance

TxDq
RxDq

Remarks 1. q: UART number (q =0 to 3), g: PIM and POM number (g =0, 1, 8, 14)
2. fmck: Serial array unit operation clock frequency
(Operation clock to be set by the CKSmn bit of serial mode register mn (SMRmn). m: Unit number,

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

RO1DS0131EJ0310 Rev.3.10 RENESANS Page 145 of 194
Nov 15, 2013



RL78/G13

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

(2) During communication at same potential (CSI mode) (master mode, SCKp... internal clock output)
(Ta=-40to +105°C, 2.4 V < EVppo = EVop1 £ Vop £ 5.5 V, Vss = EVsso = EVss1 = 0 V)

Parameter Symbol Conditions HS (high-speed main) Mode Unit
MIN. MAX.

SCKp cycle time tkevl tkev: 2 4ffek | 2.7 V < EVopo £ 5.5V 250 ns
24V <EVooo<55V 500 ns

SCKp high-/low-level width tkHL, 40V <EVooo<55V tkev1/2 — 24 ns
i 2.7V <EVoo <55V tevy/2 — 36 ns

2.4V <EVopo <55V tkeva/2 — 76 ns

Slp setup time (to SCKpT)"*®? | tsiks 4.0V <EVooo <55V 66 ns
27V<EVopo<55V 66 ns

24V <EVopo<55V 113 ns

Slp hold time (from SCKpT) "' ?| tksi1 38 ns
Delay time from SCKp! to tkso1 C =30 pF Moe* 50 ns

SOp output M°te?
Notes 1. When DAPmn = 0 and CKPmn = 0, or DAPmn = 1 and CKPmn = 1. The Slp setup time becomes “to

Caution

SCKpU when DAPmMn = 0 and CKPmn =1, or DAPmn =1 and CKPmn = 0.

. When DAPmn = 0 and CKPmn = 0, or DAPmn = 1 and CKPmn = 1. The Slp hold time becomes “from

SCKpl” when DAPmn = 0 and CKPmn = 1, or DAPmn = 1 and CKPmn = 0.

. When DAPmn = 0 and CKPmn = 0, or DAPmn = 1 and CKPmn = 1. The delay time to SOp output

becomes “from SCKpT“ when DAPmMn = 0 and CKPmn = 1, or DAPmn =1 and CKPmn = 0.

. Cis the load capacitance of the SCKp and SOp output lines.

Select the normal input buffer for the Slp pin and the normal output mode for the SOp pin and
SCKp pin by using port input mode register g (PIMg) and port output mode register g (POMg).

Remarks 1. p: CSI number (p = 00, 01, 10, 11, 20, 21, 30, 31), m: Unit number (m =0, 1), n: Channel number (n =0

to 3),
g: PIM and POM numbers (g =0, 1, 4, 5, 8, 14)

2. fuck: Serial array unit operation clock frequency

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

n: Channel number (mn = 00 to 03, 10 to 13))
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3. ELECTRICAL SPECIFICATIONS (G: Ta = -40 to +105°C)

(3) During communication at same potential (CSI mode) (slave mode, SCKp... external clock input)
(Ta=-40to +105°C, 2.4 V < EVppo = EVop1 £ Vop £ 5.5 V, Vss = EVsso = EVss1 = 0 V)

Parameter Symbol Conditions HS (high-speed main) Mode Unit
MIN. MAX.

SCKp cycle time™*® | tkevz 40V<EVoo<55 |20 MHz < fuck 16/fuck ns
v fmek < 20 MHz 12/fmek ns
2.7V <EVooo<55 16 MHz < fmck 16/fmck ns
v fmexk < 16 MHz 12/fmck ns
24V <EVoo<55V 16/fmck ns

12/fmck and 1000 ns

SCKp high-/low-level tkH2, 4.0V <EVbooo<55V tkev2/2 — 14 ns

width bz 2.7V <EVooo< 5.5V teeval2 — 16 ns
2.4V <EVopoo<5.5V tkev2/2 — 36 ns

Slp setup time tsik2 2.7V <EVooo <55V 1/fmek+40 ns

(to SCKpT) " 2.4V <EVooo <55V Ufuck+60 ns

Slp hold time tksi2 2.4V <EVooo <55V 1/fmek+62 ns

(from SCKpT) Nte?

Delay time from tksoz C =30 pF Noe? 2.7V<EVoo<55 2/fuck+66 ns

SCKpl to SOp output \%

nees 2.4V <EVbmw<5.5 2/fmex+113 ns

\%

Notes 1. When DAPmn = 0 and CKPmn = 0, or DAPmn = 1 and CKPmn = 1. The Slp setup time becomes “to
SCKpJ," when DAPmn = 0 and CKPmn = 1, or DAPmn = 1 and CKPmn = 0.
2. When DAPmn = 0 and CKPmn = 0, or DAPmn = 1 and CKPmn = 1. The Slp hold time becomes “from
SCKpU when DAPmMn = 0 and CKPmn =1, or DAPmn =1 and CKPmn = 0.
3. When DAPmn = 0 and CKPmn = 0, or DAPmn = 1 and CKPmn = 1. The delay time to SOp output
becomes “from SCKpT” when DAPmn = 0 and CKPmn = 1, or DAPmn = 1 and CKPmn = 0.

4. Cis the load capacitance of the SOp output lines.
5. Transfer rate in the SNOOZE mode : MAX. 1 Mbps

Caution

Select the normal input buffer for the Slp pin and SCKp pin and the normal output mode for the

SOp pin by using port input mode register g (PIMg) and port output mode register g (POMg).

Remarks 1.

p: CSI number (p = 00, 01, 10, 11, 20, 21, 30, 31), m: Unit number (m =0, 1),
n: Channel number (n =0 to 3), g: PIM number (g =0, 1, 4, 5, 8, 14)
fmek: Serial array unit operation clock frequency

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

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

CSI mode connection diagram (during communication at same potential)

SCK SCK
RL78 )
microcontroller Sip SO User device
SOp S
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RL78/G13 3. ELECTRICAL SPECIFICATIONS (G: Ta = -40 to +105°C)

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

tkeve, 2

ki, 2 thiL 2

SOp —\ l \

tski, 2 tka, 2

Sp Input data

tkso1, 2

Op Output data ><

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

tkevy, 2
tHL, 2 trs,2
e 4/
N
taky, 2 tks,2
Sp Input data
tkso1,2

LOp Output data ><

Remarks 1. p: CSI number (p =00, 01, 10, 11, 20, 21, 30, 31)
2. m: Unit number, n: Channel number (mn = 00 to 03, 10 to 13)
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3. ELECTRICAL SPECIFICATIONS (G: Ta = -40 to +105°C)

(4) During communication at same potential (simplified I°’c mode)
(Ta=-40to +105°C, 2.4 V < EVpopo = EVop1 £ Vop £ 5.5V, Vss = EVsso = EVss1 = 0 V)

Parameter Symbol Conditions HS (high-speed main) Unit
Mode
MIN. MAX.
SCLr clock frequency fscL 2.7V<EVo<55V, 400"t kHz
Cb = 50 pF, R = 2.7 kQ
24V<EVoo<5.5V, 100 Notet kHz
Cb = 100 pF, Rb = 3 kQ
Hold time when SCLr = "L tow 2.7V <EVorn <55V, 1200 ns
Cb = 50 pF, Ro = 2.7 kQ
2.4V <EVbo <55V, 4600 ns
Cb =100 pF, Ro = 3 kQ
Hold time when SCLr = “H” tHIGH 2.7V <EVboo <55V, 1200 ns
Cb =50 pF, Ro = 2.7 kQ
2.4V <EVbo <55V, 4600 ns
Cb =100 pF, Ro = 3 kQ
Data setup time (reception) tsu:DAT 2.7V <EVboo <55V, 1/fmek + 220 ns
Cb = 50 pF, Ro = 2.7 kQ e
24V <EVboo<55YV, 1/fmex + 580 ns
Cb = 100 pF, Ry = 3kQ e
Data hold time (transmission) tHD:DAT 2.7V <EVbpo<5.5V, 0 770 ns
Cb =50 pF, Ro = 2.7 kQ
24V <EVbo<5.5V, 0 1420 ns
Cb = 100 pF, Rb = 3 kQ

Notes 1. The value must also be equal to or less than fmck/4.

2. Set the fuck value to keep the hold time of SCLr = "L" and SCLr = "H".

Caution

Select the normal input buffer and the N-ch open drain output (Voo tolerance (When 20- to 52-pin

products)/EVop tolerance (When 64- to 100-pin products)) mode for the SDAr pin and the normal
output mode for the SCLr pin by using port input mode register g (PIMg) and port output mode

register h (POMh).

(Remarks are listed on the next page.)
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RL78/G13 3. ELECTRICAL SPECIFICATIONS (G: Ta = -40 to +105°C)

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

Voo
% Rb
SDAr ® SDA

RL78 microcontroller User device

SCLr SCL

Simplified 1°C mode serial transfer timing (during communication at same potential)

1/fscL

trow tHIGH

SCLr \ /
|
SDAr /\

tHD:DAT tsu:paT

Remarks 1. Ro[Q]:Communication line (SDAr) pull-up resistance, Co[F]: Communication line (SDAr, SCLr) load
capacitance
2. r: lIC number (r = 00, 01, 10, 11, 20, 21, 30, 31), g: PIM number (g =0, 1, 4, 5, 8, 14),
h: POM number (g =0, 1,4, 5,7t09, 14)
3. fuck: Serial array unit operation clock frequency

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

=0, 1), n: Channel number (n =0 to 3), mn =00 to 03, 10 to 13)
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RL78/G13 3. ELECTRICAL SPECIFICATIONS (G: Ta = -40 to +105°C)

(5) Communication at different potential (1.8 V, 2.5V, 3 V) (UART mode) (1/2)
(Ta=-40to +105°C, 2.4 V < EVpopo = EVop1 £ Vop £ 5.5 V, Vss = EVsso = EVss1 = 0 V)

Parameter Symbol Conditions HS (high-speed main) Unit
Mode
MIN. MAX.
Transfer rate Reception | 4.0 V < EVooo < 5.5 fuek/12 M| bps
Vv, .
Theoretical value of the 2.6 Mbps
27V<Vb<4.0V maximum transfer rate

fok = 32 MHz, fmek = ek

2.7 V < EVooo < 4.0 fuck/12 Nt bps
v, Theoretical value of the 2.6 Mbps
23V<Vh<27V maximum transfer rate

fcik = 32 MHz, fmek = feik

2.4 V < EVooo < 3.3 fmex/12 bps
Notes 1,2

Vv,

1.6V<Vh<20V Theoretical value of the 2.6 Mbps

maximum transfer rate
fcik = 32 MHz, fmek = feik

Notes 1. Transfer rate in the SNOOZE mode is 4800 bps only.
2. The following conditions are required for low voltage interface when Evooo < Vob.
2.4V <EVopo < 2.7V : MAX. 1.3 Mbps

Caution Select the TTL input buffer for the RxDq pin and the N-ch open drain output (Vop tolerance (When
20- to 52-pin products)/EVop tolerance (When 64- to 100-pin products)) mode for the TxDq pin by
using port input mode register g (PIMg) and port output mode register g (POMg). For Vi1 and Vi,
see the DC characteristics with TTL input buffer selected.

Remarks 1. Vp[V]: Communication line voltage
2. g: UART number (g =0 to 3), g: PIM and POM number (g =0, 1, 8, 14)
3. fwmck: Serial array unit operation clock frequency

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

n: Channel number (mn = 00 to 03, 10 to 13)
4. UART2 cannot communicate at different potential when bit 1 (PIOR1) of peripheral I/O redirection
register (PIOR) is 1.
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3. ELECTRICAL SPECIFICATIONS (G: Ta = -40 to +105°C)

(5) Communication at different potential (1.8 V, 2.5V, 3 V) (UART mode) (2/2)
(Ta=-40to +105°C, 2.4 V < EVppo = EVop1 £ Vop £ 5.5 V, Vss = EVsso = EVss1 = 0 V)

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

Transfer rate Transmission| 4.0 V < EVooo < 5.5 Note 1 bps

v Theoretical value of the 2.6 "2 | Mbps

27V<sVo<40V | maximum transfer rate

Co=50pF, Ro=14kQ, Vb=2.7
\

2.7 V £ EVooo < 4.0 Note 3 bps

v, Theoretical value of the 1.2"** | Mbps

23V<Ves27V maximum transfer rate
Co=50pF, Ro=2.7kQ, Vb =23

\
24V £ EVooo < 3.3 Note 5 bps
Vv,

Theoretical value of the 0.43 Mbps
16V<Vb<20V Note 6

maximum transfer rate

Co=50pF, Ro=55kQ, Vb=1.6
\

Notes 1.

The smaller maximum transfer rate derived by using fuck/12 or the following expression is the valid
maximum transfer rate.
Expression for calculating the transfer rate when 4.0 V<EVopoo <55V and 2.7V <Vb<4.0V

Maximum transfer rate = L > [bps]

{~Cbx RoxIn (1 - Vo )} %3

1 2.2
Transferrate x 2 {=Cox RoxIn (1 -=y, =)}

1 .
(m) x Number of transferred bits

Baud rate error (theoretical value) =

x 100 [%]

* This value is the theoretical value of the relative difference between the transmission and reception sides.
This value as an example is calculated when the conditions described in the “Conditions” column are
met. Refer to Note 1 above to calculate the maximum transfer rate under conditions of the customer.
The smaller maximum transfer rate derived by using fuck/12 or the following expression is the valid
maximum transfer rate.

Expression for calculating the transfer rate when 2.7 V< EVooo < 4.0Vand 2.4V <Vp<2.7V

1
2.0
{~Cbx RbxIn (1 - Vo )} x 3

Maximum transfer rate = [bps]

1
Transfer rate x 2

(Wlerrate) x Number of transferred bits

2.0
—{-Cbox RbxIn (1 —T)}

Baud rate error (theoretical value) = x 100 [%]

* This value is the theoretical value of the relative difference between the transmission and reception sides.
This value as an example is calculated when the conditions described in the “Conditions” column are
met. Refer to Note 3 above to calculate the maximum transfer rate under conditions of the customer.
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RL78/G13 3. ELECTRICAL SPECIFICATIONS (G: Ta = -40 to +105°C)

5. The smaller maximum transfer rate derived by using fmck/12 or the following expression is the valid
maximum transfer rate.
Expression for calculating the transfer rate when 2.4 V<EVopo <3.3Vand1.6V<Vp<2.0V

Maximum transfer rate = L 5 [bps]

{~Cbx RbxIn (1 - {/b )} %3

1 1.5
Transferrate x 2 {=Cox Rox In (1 -y, ™)}

1 .
(m) x Number of transferred bits

Baud rate error (theoretical value) =

x 100 [%)]

* This value is the theoretical value of the relative difference between the transmission and reception sides.
6. This value as an example is calculated when the conditions described in the “Conditions” column are
met. Refer to Note 5 above to calculate the maximum transfer rate under conditions of the customer.

Caution Select the TTL input buffer for the RxDq pin and the N-ch open drain output (Voo tolerance (When
20- to 52-pin products)/EVop tolerance (When 64- to 100-pin products)) mode for the TxDq pin by
using port input mode register g (PIMg) and port output mode register g (POMg). For Vi1 and Vi,
see the DC characteristics with TTL input buffer selected.

UART mode connection diagram (during communication at different potential)

Vb
% Rb
TxDq o Rx
RL78 microcontroller User device
RxDq TX
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RL78/G13 3. ELECTRICAL SPECIFICATIONS (G: Ta = -40 to +105°C)

UART mode bit width (during communication at different potential) (reference)

1/Transfer rate
Low-bit width

High-bit width

Baud rate error tolerance

104 /

\ )

1/Transfer rate

High-/Low-bit width

Baud rate error tolerance

RxDq <

Remarks 1. Ro[Q]:Communication line (TxDq) pull-up resistance,
Cb[F]: Communication line (TxDq) load capacitance, Vo[V]: Communication line voltage
2. g: UART number (g =0 to 3), g: PIM and POM number (g =0, 1, 8, 14)

3. fwmck: Serial array unit operation clock frequency

(Operation clock to be set by the CKSmn bit of serial mode register mn (SMRmn).

m: Unit number, n: Channel number (mn =00 to 03, 10 to 13))
4. UART2 cannot communicate at different potential when bit 1 (PIOR1) of peripheral I/O redirection

register (PIOR) is 1.
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3. ELECTRICAL SPECIFICATIONS (G: Ta = -40 to +105°C)

(6) Communication at different potential (1.8 V, 2.5V, 3V) (CSI mode) (master mode, SCKp... internal clock

output) (1/3)

(Ta=-40to +105°C, 2.4 V < EVppo = EVop1 < Vop £ 5.5V, Vss = EVsso = EVss1 = 0 V)

Parameter Symbol Conditions HS (high-speed main) Mode Unit
MIN. MAX.
SCKp cycle time tkeyl tkev: > 4ffcx | 4.0 V<EVopoo<5.5V,2.7V<Vh<4.0 600 ns
Vv,
Cb =30 pF, Ro = 1.4 kQ
27V<EVooo<4.0V,23V<Wh<27 1000 ns
Vv,
Cb = 30 pF, Ro = 2.7 kQ
24V <EVpoo<33V,16V<Vpb<2.0 2300 ns
Vv,
Cb = 30 pF, Ro = 5.5 kQ
SCKp high-level width | tkw1 40V<EVooo<55V,27V<Vb<4.0V, tkey1/2 — 150 ns
Cb =30 pF, Ro = 1.4 kQ
27V<EVboo<4.0V,23V<VWb<27V, tkeyy/2 — 340 ns
Cb = 30 pF, Ro = 2.7 kQ
24V<EVopo<33V,16V<Vh<20V, tkevy/2 — 916 ns
Cb = 30 pF, Ro = 5.5 kQ
SCKp low-level width | tki 40V<EVooo<55V,27V<Vb<4.0V, tkev1/2 — 24 ns
Cb =30 pF, Ro = 1.4 kQ
27V<EVopo<4.0V,23V<Vp<27V, tkevy/2 — 36 ns
Cb =30 pF, Ro = 2.7 kQ
24V<EVopo<33V,16V<Vh<20V, tkevy/2 — 100 ns
Cb = 30 pF, Ro = 5.5 kQ

Caution Select the TTL input buffer for the Slp pin and the N-ch open drain output (Vob tolerance (When
20- to 52-pin products)/EVop tolerance (When 64- to 100-pin products)) mode for the SOp pin and
SCKp pin by using port input mode register g (PIMg) and port output mode register g (POMg). For
ViH and Vi, see the DC characteristics with TTL input buffer selected.

(Remarks are listed two pages after the next page.)
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3. ELECTRICAL SPECIFICATIONS (G: Ta = -40 to +105°C)

(6) Communication at different potential (1.8 V, 2.5V, 3V) (CSI mode) (master mode, SCKp... internal clock

output) (2/3)

(Ta=-40to +105°C, 2.4 V < EVppo = EVop1 < Vop £ 5.5V, Vss = EVsso = EVss1 = 0 V)

Parameter

Symbol

Conditions

HS (high-speed main) Mode

Unit

MIN.

MAX.

Slp setup time
(to SCKpT)Ne

tsik1

40V <EVopo<55V,2.7V<Vb<4.0V,
Cb =30 pF, Ro = 1.4 kQ

162

ns

27V<EVoo<4.0V,23V<Vp<27V,
Cb =30 pF, R = 2.7 kQ

354

ns

24V <EVopo<33V,16V<Vb<20V,
Cb =30 pF, Ro = 5.5 kQ

958

ns

Slp hold time
(from SCKpT) '

tksit

40V <EVooo<55V,27V<Vb<4.0V,
Cb =30 pF, Ro = 1.4 kQ

38

ns

27V<EVoo<4.0V,23V<Vp<27V,
Cb =30 pF, R = 2.7 kQ

38

ns

24V <EVopo<33V,1.6V<Vp<20V,
Cb =30 pF, R = 2.7 kQ

38

ns

Delay time from SCKp{ to
SOp output '

tkso1

40V <EVooo<55V,27V<Vb<4.0V,
Cb =30 pF, Ro = 1.4 kQ

200

ns

27V<EVopo<4.0V,23V<Vb<27YV,
Cb =30 pF, Ro = 2.7 kQ

390

ns

24V <EVopo<33V,1.6V<Vp<20V,
Cb =30 pF, Ro = 5.5 kQ

966

ns

Note When DAPmMn =0 and CKPmn = 0, or DAPmn = 1 and CKPmn = 1.

Caution Select the TTL input buffer for the Slp pin and the N-ch open drain output (Vop tolerance (When
20- to 52-pin products)/EVop tolerance (When 64- to 100-pin products)) mode for the SOp pin and
SCKp pin by using port input mode register g (PIMg) and port output mode register g (POMg). For

ViH and Vi, see the DC characteristics with TTL input buffer selected.

(Remarks are listed on the page after the next page.)
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3. ELECTRICAL SPECIFICATIONS (G: Ta = -40 to +105°C)

(6) Communication at different potential (1.8 V, 2.5V, 3V) (CSI mode) (master mode, SCKp... internal clock

output) (3/3)

(Ta=-40to +105°C, 2.4 V < EVppo = EVop1 < Vop £ 5.5V, Vss = EVsso = EVss1 = 0 V)

Parameter

Symbol

Conditions

HS (high-speed main) Mode

Unit

MIN.

MAX.

Slp setup time
(to SCKpl) e

tsik1

40V <EVopo<55V,2.7V<Vb<4.0V,
Cb =30 pF, Ro = 1.4 kQ

88

ns

27V<EVoo<4.0V,23V<Vp<27V,
Cb =30 pF, R = 2.7 kQ

88

ns

24V <EVopo<33V,16V<Vb<20V,
Cb =30 pF, Ro = 5.5 kQ

220

ns

Slp hold time
(from SCKpl) M

tksit

40V <EVooo<55V,27V<Vb<4.0V,
Cb =30 pF, Ro = 1.4 kQ

38

ns

27V<EVoo<4.0V,23V<Vp<27V,
Cb =30 pF, R = 2.7 kQ

38

ns

24V <EVopo<33V,1.6V<Vp<20V,
Cb =30 pF, R = 5.5 kQ

38

ns

Delay time from SCKpT to
SOp output '

tkso1

40V <EVooo<55V,27V<Vb<4.0V,
Cb =30 pF, Ro = 1.4 kQ

50

ns

27V<EVopo<4.0V,23V<Vb<27YV,
Cb =30 pF, Ro = 2.7 kQ

50

ns

24V <EVopo<33V,1.6V<Vp<20V,
Cb =30 pF, Ro = 5.5 kQ

50

ns

Note When DAPmMn =0 and CKPmn =1, or DAPmn = 1 and CKPmn = 0.

Caution Select the TTL input buffer for the Slp pin and the N-ch open drain output (Voo tolerance (When
20- to 52-pin products)/EVop tolerance (When 64- to 100-pin products)) mode for the SOp pin and
SCKp pin by using port input mode register g (PIMg) and port output mode register g (POMg). For

ViH and Vi, see the DC characteristics with TTL input buffer selected.

(Remarks are listed on the next page.)
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RL78/G13 3. ELECTRICAL SPECIFICATIONS (G: Ta = -40 to +105°C)

CSI mode connection diagram (during communication at different potential)

<Master> Vo Vb
% Rb % Ro
SCKp SCK
RL78 )
microcontroller Slp SO User device
SOp Sl

Remarks 1. Ru[Q]:Communication line (SCKp, SOp) pull-up resistance, Co[F]: Communication line (SCKp, SOp)

load capacitance, Vo[V]: Communication line voltage

2. p: CSI number (p = 00, 01, 10, 20, 30, 31), m: Unit number , n: Channel number (mn = 00, 01, 02, 10,
12, 13), g: PIM and POM number (g =0, 1, 4, 5, 8, 14)

3. fmck: Serial array unit operation clock frequency
(Operation clock to be set by the CKSmn bit of serial mode register mn (SMRmn).
m: Unit number, n: Channel number (mn = 00))

4. CSIO01 of 48-, 52-, 64-pin products, and CSI11 and CSI21 cannot communicate at different potential.
Use other CSI for communication at different potential.
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RL78/G13 3. ELECTRICAL SPECIFICATIONS (G: Ta = -40 to +105°C)

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

tkeve

Tk tien

Kp \ \
\ N
tske ka1
Sp Input data

tkso1

LOp Qutput data

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

tkevt
TkHL ta
"
_/ /
\ e
tski tka1
Sp Input data
tksot
SOp Cutput data

Remarks 1. p: CSI number (p =00, 01, 10, 20, 30, 31), m: Unit number (m = 00, 01, 02, 10, 12, 13), n: Channel
number (n =0, 2), g: PIM and POM number (g =0, 1, 4, 5, 8, 14)
2. CSIO01 of 48-, 52-, 64-pin products, and CSI11 and CSI21 cannot communicate at different potential.
Use other CSI for communication at different potential.
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RL78/G13 3. ELECTRICAL SPECIFICATIONS (G: Ta = -40 to +105°C)

(7) Communication at different potential (1.8 V, 2.5V, 3V) (CSI mode) (slave mode, SCKp... external clock
input)
(Ta=-40to +105°C, 2.4 V < EVppo = EVop1 < Vop £ 5.5V, Vss = EVsso = EVss1 = 0 V)

Parameter Symbol Conditions HS (high-speed main) Mode Unit
MIN. MAX.

SCKp cycle time "*¢* trevz 40V<EVom<55 |24 MHz < fuck 28/fvc ns
Vi 20 MHz < fuck <24 MHz 24/fucx ns
2IVEVb<A0V g Mz < fuck <20 MHz 20/fuicx ns

4 MHz < fuek <8 MHz 16/fmck ns
fmck <4 MHz 12/fmex ns
27V<EVoo<4.0 |24 MHz < fuwck 40/fmck ns
Vi 20 MHz < fuck <24 MHz 32/fucx ns
23VEWB<27V | 16 MHz < fuck <20 MHz 28/fuick ns
8 MHz < fuek <16 MHz 24/fmek ns
4 MHz < fuck <8 MHz 16/fmck ns
fmek <4 MHz 12/fmex ns
24V<EVom<33 |24 MHz < fuck 96/fmck ns
Vi 20 MHz < fuck <24 MHz 72/fuck ns
L6VEV<20V 116 MHz < fuck <20 MHz 64/fucx ns
8 MHz < fuck <16 MHz 52/fmck ns
4 MHz < fuek <8 MHz 32/fmek ns
fuck <4 MHz 20/fmck ns

SCKp high-/low-level tkH2, 4.0V <EVooo<5.5YV, tkcy2/2 — 24 ns

width tki2 27V<Vb<4.0V
2.7V <EVppo<4.0V, tcv2/2 — 36 ns
23V<Vh27V
2.4V <EVboo < 3.3V, tev2/2 — 100 ns
1.6V<Vp<2.0VNe?

Slp setup time tsik2 40V <EVopoo <55V, 1/fmck + 40 ns

(to SCKpT) Note2 27V<Vb<4.0V
2.7V <EVppo<4.0V, 1/fmck + 40 ns
23V<Vh27V
2.4V <EVopo<3.3V, 1/fmck + 60 ns
16V<Vb<20V

Slp hold time tksi2 1ffmex + 62 ns

(from SCKpT) Nte?

Delay time from SCKpi tksoz 40V<EVooo<55V,27V<Vp<4.0V, 2/fuck + 240 ns

to SOp output "*¢* Cb =30 pF, Ro = 1.4 kQ
27V <EVoo<4.0V,23V<Vp27V, 2/fmck + 428 ns
Cb =30 pF, Ro = 2.7 kQ
24V <EVoo<33V,1.6V<Vb<2.0V 2/fmck + 1146 ns
Cb =30 pF, Ro = 5.5 kQ

(Notes, Caution and Remarks are listed on the next page.)
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Notes 1.
2.

Caution

Remarks

Transfer rate in the SNOOZE mode : MAX. 1 Mbps
When DAPmn = 0 and CKPmn = 0, or DAPmn = 1 and CKPmn = 1. The Slp setup time becomes “to

SCKpU when DAPmMn = 0 and CKPmn =1, or DAPmn =1 and CKPmn = 0.

. When DAPmn = 0 and CKPmn = 0, or DAPmn = 1 and CKPmn = 1. The Slp hold time becomes “from
SCKpl” when DAPmn = 0 and CKPmn = 1, or DAPmn = 1 and CKPmn = 0.

. When DAPmn = 0 and CKPmn = 0, or DAPmn = 1 and CKPmn = 1. The delay time to SOp output
becomes “from SCKpT” when DAPmn = 0 and CKPmn = 1, or DAPmn = 1 and CKPmn = 0.

Select the TTL input buffer for the Slp pin and SCKp pin and the N-ch open drain output (Vop
tolerance (When 20- to 52-pin products)/EVop tolerance (When 64- to 128-pin products)) mode for
the SOp pin by using port input mode register g (PIMg) and port output mode register g (POMQg).

For ViH and Vi, see the DC characteristics with TTL input buffer selected.

CSI mode connection diagram (during communication at different potential)

<Slave>

RL78

microcontroller

Vb
é Rb
SCKp SCK
Slp SO
SOp Sl

User device

1. Ru[Q]:Communication line (SOp) pull-up resistance, Co[F]: Communication line (SOp) load
capacitance, Vb[V]: Communication line voltage
2. p: CSI number (p = 00, 01, 10, 20, 30, 31), m: Unit number, n: Channel number (mn = 00, 01, 02, 10,
12, 13), g: PIM and POM number (g =0, 1, 4, 5, 8, 14)

3. fwmck: Serial array unit operation clock frequency

(Operation clock to be set by the CKSmn bit of serial mode register mn (SMRmn).

m: Unit number, n: Channel number (mn =00, 01, 02, 10, 12, 13))
4. CSI01 of 48-, 52-, 64-pin products, and CSI11 and CSI21 cannot communicate at different potential.
Use other CSI for communication at different potential.
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RL78/G13 3. ELECTRICAL SPECIFICATIONS (G: Ta = -40 to +105°C)

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

tkev2
te tkH2
l
SCKp \
\ \__
tske tka2
Sp Input data
tkso2
SOp Output data

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

tkeve
k2 tke
/ /

o 4/

\

tske tks2
Sp Input data
tkso2

SOp Output data

Remarks 1. p: CSI number (p =00, 01, 10, 20, 30, 31), m: Unit number,
n: Channel number (mn = 00, 01, 02, 10, 12. 13), g: PIM and POM number (g =0, 1, 4, 5, 8, 14)
2. CSI01 of 48-, 52-, 64-pin products, and CSI11 and CSI21 cannot communicate at different potential.
Use other CSI for communication at different potential.
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3. ELECTRICAL SPECIFICATIONS (G: Ta = -40 to +105°C)

(8) Communication at different potential (1.8 V, 2.5V, 3V) (simplified I’c mode) (1/2)
(Ta=-40to +105°C, 2.4 V < EVpbpo = EVop1 £ Vop £ 5.5 V, Vss = EVsso = EVss1 = 0 V)

Parameter

Symbol

Conditions

HS (high-speed main)
Mode

Unit

MIN. MAX.

SCLr clock frequency

fscL

40V <EVopo<55V,
27V<Vb<4.0V,
Cb =50 pF, Ro = 2.7 kQ

400 Note 1

kHz

27V <EVoo<4.0V,
23V<Vb<27V,
Cb =50 pF, Ro = 2.7 kQ

400 Note 1

kHz

40V <EVopo<55V,
27V<Vb<40V,
Cb = 100 pF, Ro = 2.8 kQ

100 Note 1

kHz

2.7V <EVooo<4.0V,
23V<V<27V,
Cb =100 pF, Rb = 2.7 kQ

100 Note 1

kHz

2.4V <EVbpo <33V,
1.6V<Vb<20V,
Cb = 100 pF, Ro = 5.5 kQ

100 Note 1

kHz

Hold time when SCLr = “L”

trow

40V <EVopo<55V,
27V<Vb<4.0V,
Cb =50 pF, Ro = 2.7 kQ

1200

ns

27V <EVboo<4.0V,
23V<SVe<27V,
Cb =50 pF, Ro = 2.7 kQ

1200

ns

40V<EVopo<55V,
27V<Vpb<40V,
Cb = 100 pF, Ro = 2.8 kQ

4600

ns

27V <EVooo<4.0V,
23V<Vb<27V,
Cb =100 pF, Rb = 2.7 kQ

4600

ns

2.4V <EVboo <33V,
1.6V<Vb<20V,
Cb = 100 pF, Ro = 5.5 kQ

4650

ns

Hold time when SCLr = “H"

tHIGH

40V <EVopo<55V,
27V<Vb<4.0V,
Cb =50 pF, Ro = 2.7 kQ

620

ns

27V <EVooo<4.0V,
23V<SVe<27V,
Cb =50 pF, Ro = 2.7 kQ

500

ns

40V <EVopo<55V,
27V<Vb<4.0V,
Cb =100 pF, Rb = 2.8 kQ

2700

ns

2.7V <EVooo<4.0V,
23V<Vb<27V,
Cb =100 pF, Rb = 2.7 kQ

2400

ns

2.4V <EVopo<3.3V,
1.6V<Vb<20V,
Cb = 100 pF, Ro = 5.5 kQ

1830

ns

(Notes and Caution are listed on the next page, and Remarks are listed on the page after the next page.)

RO01DS0131EJ0310 Rev.3.10
Nov 15, 2013

RENESAS

Page 163 of 194



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

(8) Communication at different potential (1.8 V, 2.5V, 3V) (simplified I’c mode) (2/2)
(Ta=-40to +105°C, 2.4 V < EVpbpo = EVop1 £ Vop £ 5.5 V, Vss = EVsso = EVss1 = 0 V)

Parameter Symbol Conditions HS (high-speed main) Unit
Mode
MIN. MAX.

Data setup time (reception) tsu:pAT 40V <EVopo<55V, 1/fmek + 340 ns
27V<Vb<4.0V, Note 2
Cb =50 pF, Ro = 2.7 kQ
2.7V <EVooo <4.0V, 1/fmck + 340 ns
23V<Vb<27V, Note 2
Cb =50 pF, Ro = 2.7 kQ
40V <EVopo<55YV, 1/fmck + 760 ns
27V<Vb<4.0V, Note 2
Cb = 100 pF, Ro = 2.8 kQ
2.7V <EVooo<4.0V, 1/fmck + 760 ns
23V<Vb<27V, Note 2
Cb = 100 pF, Ro = 2.7 kQ
2.4V <EVbopo < 3.3V, 1/fmck + 570 ns
16VSVh<2.0V, Note 2
Cb = 100 pF, Ro = 5.5 kQ

Data hold time (transmission) tHD:DAT 40V <EVooo<55V, 0 770 ns

27V<Vb<4.0V,
Cb =50 pF, Ro = 2.7 kQ

27V <EVooo<4.0V, 0 770 ns
23V<V<27V,
Cb =50 pF, Ro = 2.7 kQ

40V <EVboo<55YV, 0 1420 ns
27V<Vb<4.0V,
Cb = 100 pF, Ro = 2.8 kQ
27V <EVboo<4.0V, 0 1420 ns
23V<V<27V,
Cb = 100 pF, Ro = 2.7 kQ
2.4V <EVboo <33V, 0 1215 ns
1.6V<Vb<20V,
Cb = 100 pF, Ro = 5.5 kQ

Notes 1. The value must also be equal to or less than fmck/4.
2. Set the fmck value to keep the hold time of SCLr = "L" and SCLr = "H".

Caution Select the TTL input buffer and the N-ch open drain output (Voo tolerance (When 20- to 52-pin
products)/EVop tolerance (When 64- to 100-pin products)) mode for the SDAr pin and the N-ch
open drain output (Voo tolerance (When 20- to 52-pin products)/EVoo tolerance (When 64- to 100-
pin products)) mode for the SCLr pin by using port input mode register g (PIMg) and port output
mode register g (POMg). For ViH and Vi, see the DC characteristics with TTL input buffer selected.

(Remarks are listed on the next page.)
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Simplified 1°C mode connection diagram (during communication at different potential)

SDAr

RL78
microcontroller

SCLr

Vb Vb

&

SDA

User device

Simplified I°C mode serial transfer timing

SCL

1/fscL

tLow

tHIGH

SCLr \

SDAr /\

(during communication at different potential)

tHD:DAT

tsu:pAT

Caution Select the TTL input buffer and the N-ch open drain output (Voo tolerance (When 20- to 52-pin
products)/EVop tolerance (When 64- to 100-pin products)) mode for the SDAr pin and the N-ch
open drain output (Voo tolerance (When 20- to 52-pin products)/EVop tolerance (When 64- to 100-
pin products)) mode for the SCLr pin by using port input mode register g (PIMg) and port output
mode register g (POMQg). For Vit and Vi, see the DC characteristics with TTL input buffer selected.

Remarks 1. Rbo[Q]:Communication line (SDAr, SCLr) pull-up resistance, Co[F]: Communication line (SDAr, SCLr)
load capacitance, Vo[V]: Communication line voltage
2. r: lIC number (r = 00, 01, 10, 20, 30, 31), g: PIM, POM number (g =0, 1, 4, 5, 8, 14)

3. fmck: Serial array unit operation clock frequency

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

n: Channel number (mn = 00, 01, 02, 10, 12, 13)
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RL78/G13 3. ELECTRICAL SPECIFICATIONS (G: Ta = -40 to +105°C)

3.5.2 Serial interface IICA

(Ta=-40to +105°C, 2.4 V < EVppo = EVop1 £ Vop £ 5.5 V, Vss = EVsso = EVss1 = 0 V)
Parameter Symbol Conditions HS (high-speed main) Mode | Unit

Standard Fast Mode
Mode

MIN. | MAX. | MIN. | MAX.

SCLAO clock frequency fscL Fast mode: fcik > 3.5 MHz - - 0 400 | kHz

Standard mode: fcik > 1 MHz 0 100 - - kHz
Setup time of restart condition tsu:sTa 4.7 0.6 us
Hold time™'e* tHD:STA 4.0 0.6 us
Hold time when SCLAO = “L” tow 4.7 1.3 us
Hold time when SCLAOQ = “H" tHIGH 4.0 0.6 us
Data setup time (reception) tsu:DAT 250 100 ns
Data hold time (transmission)"*¢ tHD:DAT 0 345 0 0.9 us
Setup time of stop condition tsu:sto 4.0 0.6 us
Bus-free time teur 4.7 1.3 us

Notes 1. The first clock pulse is generated after this period when the start/restart condition is detected.
2. The maximum value (MAX.) of tho:paT is during normal transfer and a wait state is inserted in the ACK
(acknowledge) timing.

Caution The values in the above table are applied even when bit 2 (PIOR2) in the peripheral I/O redirection
register (PIOR) is 1. At this time, the pin characteristics (lon1, loL1, Voni, VoL1) must satisfy the
values in the redirect destination.

Remark The maximum value of Cb (communication line capacitance) and the value of Rb (communication line
pull-up resistor) at that time in each mode are as follows.

Standard mode: Cb =400 pF, Ro = 2.7 kQ
Fast mode: Cb =320 pF, Ro = 1.1 kQ

IICA serial transfer timing

tow | (tr

SCLANn

i E thieh  tF tsu:sTa
E : tHD:sTA tsu:pAT =
SDAAN ! N / \5 ﬂ( X \ /
: s 4
Stbb- ) _S_t-a-rt Restart Stop )
condition condition condition condition
Remark n=0,1
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RL78/G13 3. ELECTRICAL SPECIFICATIONS (G: Ta = -40 to +105°C)

3.6 Analog Characteristics

3.6.1 A/D converter characteristics

Classification of A/D converter characteristics

Reference Voltage

Reference voltage (+) =
AVREFP Reference voltage (+) = VBGR
Reference voltage (-) = | Reference voltage (+) = Vbp Reference voltage (-) =
Input channel AVREFM Reference voltage (-) = Vss AVREFM
ANIO to ANI14 Refer to 3.6.1 (1). Refer to 3.6.1 (3). Refer to 3.6.1 (4).
ANI16 to ANI26 Refer to 3.6.1 (2).
Internal reference voltage Refer to 3.6.1 (1). -
Temperature sensor output
voltage

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

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

Parameter Symbol Conditions MIN. TYP. MAX. Unit
Resolution RES 8 10 bit
Overall error*®* AINL 10-bit resolution 2.4V <AVrerr <55V 1.2 13.5 LSB
AVrerp = Vpp "3

Conversion time tconv 10-bit resolution 36V<VbpD<55V 2.125 39 us
Target pin: ANI2 to ANI14 27V<Vbb<55V 3.1875 39 us

24V<VbDb<55V 17 39 1S
10-bit resolution 3.6V<VbD<55V 2.375 39 us
Target pin: Internal reference | 2 7 v<Vpp <55V | 35625 39 us
voltage, and temperature
24V<Vpb<55V 17 39 s

sensor output voltage (HS
(high-speed main) mode)

Zero-scale error™*** "% | Ezs 10-bit resolution 24V < AVrerp £ 5.5 +0.25 | %FSR
AVrerp = Vop V'3 \Y

Full-scale error°'®*? Ers 10-bit resolution 2.4V < AVrerp < 5.5 +0.25 | %FSR
AVrerp = Vpp "3 \%

Integral linearity error ILE 10-bit resolution 2.4V < AVrerp £ 5.5 +2.5 LSB

Note 1 AVrerp = Voo Vo€ 3 \V]

Differential linearity error | DLE 10-bit resolution 2.4V < AVrere < 5.5 +1.5 LSB

Note 1 AVrerp = Voo Vote 3 \Vi

Analog input voltage VaiN ANI2 to ANI14 0 AVrerp \%
Internal reference voltage output Vecr Ve v
(2.4 V <Vpp £5.5V, HS (high-speed main) mode)
Temperature sensor output voltage Vrupsas o€ 4 Y
(2.4 V <VpD £5.5V, HS (high-speed main) mode)

(Notes are listed on the next page.)
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Notes 1. Excludes quantization error (£1/2 LSB).
2. This value is indicated as a ratio (%FSR) to the full-scale value.
3. When AVrerr < Vop, the MAX. values are as follows.
Overall error: Add £1.0 LSB to the MAX. value when AVrere = Voo.
Zero-scale error/Full-scale error: Add £0.05%FSR to the MAX. value when AVrere = Voo.
Integral linearity error/ Differential linearity error: Add +0.5 LSB to the MAX. value when AVrere = Voo.
4. Referto 3.6.2 Temperature sensor/internal reference voltage characteristics.
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(2) When reference voltage (+) = AVrerr/ANIO (ADREFP1 = 0, ADREFPO = 1), reference voltage (-) =
AVrerm/ANI1 (ADREFM = 1), target pin : ANI16 to ANI26

(TA=-40to +105°C, 2.4 V < EVopo = EVop1 £ Vo £5.5V, 24V <AVRerr < VoD £ 5.5V, Vss = EVsso = EVss1 =0V,
Reference voltage (+) = AVrerp, Reference voltage (-) = AVrerm = 0 V)

Parameter Symbol Conditions MIN. TYP. MAX. Unit
Resolution RES 8 10 bit
Overall error**®* AINL 10-bit resolution 2.4V <AVrerp < 5.5 1.2 45.0 LSB

EVDDO0 < AVrerp = Vpp "' 34| v
Conversion time tconv 10-bit resolution 36V<Vbp<55V 2.125 39 us
Target pin : ANI16 to ANI26 27V<Vob<55V | 3.1875 39 P
24V<Vob<55V 17 39 s
Zero-scale error®*%? | Ezs 10-bit resolution 2.4V < AVrerr < 5.5 +0.35 | %FSR
EVDDO < AVrere = Voo "3 |/
4
Full-scale error™**®s*2 Ers 10-bit resolution 2.4V < AVrerr < 5.5 +0.35 | %FSR
EVDDO < AVrere = Voo "3 |/
4
Integral linearity error™*' | ILE 10-bit resolution 2.4V < AVrerp <55 +3.5 LSB
! EVDDO < AVRerp = Vop "' 34| v
Differential linearity error | DLE 10-bit resolution 2.4V < AVrerp £5.5 2.0 LSB
Note 1 EVDDO0 < AVrerp = Vpp "' 34| v
Analog input voltage Vain ANI16 to ANI26 0 AVRerP \%
and
EVooo

Notes 1.

Excludes quantization error (£1/2 LSB).

2. This value is indicated as a ratio (%FSR) to the full-scale value.
3. When AVrerr < Vob, the MAX. values are as follows.
Overall error: Add +1.0 LSB to the MAX. value when AVrerr = Vob.

Zero-scale error/Full-scale error: Add +0.05%FSR to the MAX. value when AVrerr = Vob.

Integral linearity error/ Differential linearity error: Add +0.5 LSB to the MAX. value when AVrere = Voo.
4. When AVrerr < EVooo < Vop, the MAX. values are as follows.
Overall error: Add +4.0 LSB to the MAX. value when AVrerr = Vob.

Zero-scale error/Full-scale error: Add +£0.20%FSR to the MAX. value when AVrere = Voo.

Integral linearity error/ Differential linearity error: Add £2.0 LSB to the MAX. value when AVrere = Vob.
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(3) When reference voltage (+) = Voo (ADREFP1 = 0, ADREFPO = 0), reference voltage (-) = Vss (ADREFM =
0), target pin : ANIO to ANI14, ANI16 to ANI26, internal reference voltage, and temperature sensor output

voltage

(Ta = —40 to +105°C, 2.4 V < EVboo = EVpp1 £ Vob £ 5.5V, Vss = EVsso = EVss1 = 0 V, Reference voltage (+) =
Vop, Reference voltage (-) = Vss)

Parameter Symbol Conditions MIN. TYP. MAX. Unit
Resolution RES 8 10 bit
Overall error*®* AINL 10-bit resolution 24V<Vop<55V 1.2 17.0 LSB
Conversion time tconv 10-bit resolution 36V<Vbp<55V | 2125 39 us

Target pin: ANIO to ANI14, 27V<Vob<55V | 3.1875 39 P
ANI16 to ANI26
24V<VbDb<55V 17 39 )7
10-bit resolution 3.6V<Vbpb<55V | 2375 39 us
Target pin: Internal reference | 5 7\ <\pp <55V | 3.5625 39 P
voltage, and temperature S av<v csv 17 39
< <
sensor output voltage (HS AV SVPDEo s
(high-speed main) mode)
Zero-scale error"®**"? | Ezs 10-bit resolution 24V<VDD<55V 40.60 | %FSR
Full-scale error"®***? | Ers 10-bit resolution 24V<VDD<55V 40.60 | %FSR
Integral linearity error™*'® | ILE 10-bit resolution 24V<VboD<55V +4.0 LSB
1
Differential linearity error | DLE 10-bit resolution 24V <Vpp<55V +2.0 LSB
Note 1
Analog input voltage Vain ANIO to ANI14 0 Vob \
ANI16 to ANI26 0 EVooo
Internal reference voltage output Vacr "3 \Y
(2.4V <Vpp <£5.5V, HS (high-speed main) mode)
Temperature sensor output voltage Vrupsas o€ 3 \Y
(2.4V <Vpp £5.5V, HS (high-speed main) mode)

Notes 1. Excludes quantization error (£1/2 LSB).
2. This value is indicated as a ratio (%FSR) to the full-scale value.

3. Referto 3.6.2 Temperature sensor/internal reference voltage characteristics.
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RL78/G13 3. ELECTRICAL SPECIFICATIONS (G: Ta = -40 to +105°C)

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

(Ta = —40 to +105°C, 2.4 V < EVbpo = EVbp1 £ Vob £ 5.5V, Vss = EVsso = EVss1 = 0 V, Reference voltage (+) =
Vecr "2 Reference voltage (=) = AVrerm " *= 0 V, HS (high-speed main) mode)

Parameter Symbol Conditions MIN. | TYP. ‘ MAX. Unit
Resolution RES 8 bit
Conversion time tconv 8-bit resolution 24V<Vpbb<55V 17 39 us
Zero-scale error™*'* 2 Ezs 8-bit resolution 24V<VbD<55V +0.60 | %FSR
Integral linearity error™®* ILE 8-bit resolution 24V<Vop<55V 42.0 LSB
Differential linearity error "**®* DLE 8-bit resolution 24V<VDD<55V +1.0 LSB
Analog input voltage Van 0 Veer "3 v

Notes 1. Excludes quantization error (£1/2 LSB).
2. This value is indicated as a ratio (%FSR) to the full-scale value.
3. Refer to 3.6.2 Temperature sensor/internal reference voltage characteristics.
4. When reference voltage (-) = Vss, the MAX. values are as follows.
Zero-scale error: Add £0.35%FSR to the MAX. value when reference voltage () = AVRerm.
Integral linearity error: Add £0.5 LSB to the MAX. value when reference voltage (-) = AVRrerm.
Differential linearity error: Add £0.2 LSB to the MAX. value when reference voltage (-) = AVRrerm.
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3.6.2 Temperature sensor/internal reference voltage characteristics

(TA=-40to +105°C, 2.4V <Vop<£5.5V, Vss =0V, HS (high-speed main) mode)

Parameter Symbol Conditions MIN. TYP. MAX. Unit
Temperature sensor output voltage | Vtveszs | Setting ADS register = 80H, Ta = +25°C 1.05 \
Internal reference voltage VBor Setting ADS register = 81H 1.38 1.45 15 \
Temperature coefficient Fvives | Temperature sensor that depends on the -3.6 mV/°C

temperature
Operation stabilization wait time tamp 5 us

3.6.3 POR circuit characteristics

(TA=-40to +105°C, Vss =0 V)

Parameter Symbol Conditions MIN. TYP. MAX. Unit
Detection voltage VPor Power supply rise time 1.45 151 1.57 Y
VpoR Power supply fall time 1.44 1.50 1.56 \%
Minimum pulse width Tew 300 us

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

Tew
|-
Supply voltage (Vob)
i VPOR
VPDR OF 0.7 V/ ==-=-====---- '
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3.6.4 LVD circuit characteristics

LVD Detection Voltage of Reset Mode and Interrupt Mode
(TA=-40to +105°C, Vpor< VDD £ 5.5V, Vss =0 V)

Parameter Symbol Conditions MIN. TYP. MAX. Unit

Detection Supply voltage level Vivbo Power supply rise time 3.90 4.06 4.22 \
voltage Power supply fall time 383 | 398 | 413 v
Vb1 Power supply rise time 3.60 3.75 3.90 \%

Power supply fall time 3.53 3.67 3.81 \

Vb2 Power supply rise time 3.01 3.13 3.25 \%

Power supply fall time 2.94 3.06 3.18 \

Vivps Power supply rise time 2.90 3.02 3.14 \

Power supply fall time 2.85 2.96 3.07 \%

Vivba Power supply rise time 2.81 2.92 3.03 \

Power supply fall time 2.75 2.86 2.97 \%

Vivos Power supply rise time 2.70 2.81 2.92 \

Power supply fall time 2.64 2.75 2.86 \%

VLvoe Power supply rise time 2.61 2.71 2.81 \%

Power supply fall time 2.55 2.65 2.75 \

Vwvor Power supply rise time 2.51 2.61 2.71 \%

Power supply fall time 2.45 2.55 2.65 \

Minimum pulse width tw 300 us
Detection delay time 300 us

LVD Detection Voltage of Interrupt & Reset Mode
(Ta =-40to +105°C, Vror £ Vop £ 5.5V, Vss = 0 V)

Parameter Symbol Conditions MIN. TYP. MAX. Unit
Interrupt and reset| Vivooo Vpocz, Veoct, Vreoco = 0, 1, 1, falling reset voltage 2.64 2.75 2.86 \
mode Vivopt LVIS1, LVISO = 1, 0 | Rising release reset 2.81 2.92 3.03 \Y

voltage

Falling interrupt voltage 2.75 2.86 2.97 \%
V/Lvop2 LVIS1, LVISO =0, 1 | Rising release reset 2.90 3.02 3.14 \

voltage

Falling interrupt voltage 2.85 2.96 3.07 \%
V/Lvops LVIS1, LVISO =0, 0 | Rising release reset 3.90 4.06 4.22

voltage

Falling interrupt voltage 3.83 3.98 4.13 \%

3.6.5 Power supply voltage rising slope characteristics

(Ta =—-40to +105°C, Vss = 0 V)

Parameter Symbol Conditions MIN. TYP. MAX. Unit

Power supply voltage rising slope Svop 54 Vims

Caution Make sure to keep the internal reset state by the LVD circuit or an external reset until Voo
reaches the operating voltage range shown in 3.4 AC Characteristics.
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3.7 Data Memory STOP Mode Low Supply Voltage Data Retention Characteristics

(Ta=-40to0 +105°C, Vss =0 V)

Parameter Symbol Conditions MIN. TYP. MAX. Unit

Data retention supply voltage VboDR 1.44"° 5.5 \Y

Note The value depends on the POR detection voltage. When the voltage drops, the data is retained before a
POR reset is effected, but data is not retained when a POR reset is effected.

0 STOP mode Operation mode
Data retention mode —————
))
((
V
oo T VobbRr
STOP instruction execution
. /
Standby release signal
(interrupt request) N
0
3.8 Flash Memory Programming Characteristics
(TA=-40to +105°C, 2.4V <Vop <55V, Vss =0 V)

Parameter Symbol Conditions MIN. TYP. MAX. Unit
CPU/peripheral hardware clock | fcx 24V <Vpp<55V 1 32 MHz
frequency
Number of code flash rewrites Cerwr Retained for 20 years TA =85°C 1,000 Times
Notes 1,2,3
Number of data flash rewrites Retained for 1 years Ta=25°C 1,000,000
Notes 1,2,3

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

Notes 1. 1 erase + 1 write after the erase is regarded as 1 rewrite.The retaining years are until next rewrite
after the rewrite.
2. When using flash memory programmer and Renesas Electronics self programming library.
3. These are the characteristics of the flash memory and the results obtained from reliability testing by
Renesas Electronics Corporation.

3.9 Dedicated Flash Memory Programmer Communication (UART)

(TA=-40to +105°C, 2.4 V < EVpopo = EVop1 £ Vop £ 5.5V, Vss = EVsso = EVss1 = 0 V)

Parameter Symbol Conditions MIN. TYP. MAX. Unit
Transfer rate During serial programming 115,200 1,000,000, bps
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3.10 Timing Specs for Switching Flash Memory Programming Modes
(Ta=-40to +105°C, 2.4 V < EVpopo = EVop1 £ Vop £ 5.5V, Vss = EVsso = EVss1 = 0 V)

Parameter Symbol Conditions MIN. TYP. MAX. Unit
Time to complete the tsuiniT POR and LVD reset must be released before 100 ms
communication for the initial the external reset is released.
setting after the external reset is
released
Time to release the external reset | tsu POR and LVD reset must be released before| 10 us
after the TOOLO pin is set to the the external reset is released.
low level
Time to hold the TOOLO pin at the | tvo POR and LVD reset must be released before 1 ms
low level after the external reset is the external reset is released.
released
(excluding the processing time of
the firmware to control the flash
memory)

A
\%

>

<1> <2> <

RESET /

I 723 s + two

3

processing 00H reception
time (TOOLRXD, TOOLTXD mode)

TOOLO

%

) e N

tsuinim

<1> The low level is input to the TOOLO pin.

<2> The external reset is released (POR and LVD reset must be released before the
external reset is released.).

<3> The TOOLO pin is set to the high level.

<4> Setting of the flash memory programming mode by UART reception and complete
the baud rate setting.

Remark tsuinit: Communication for the initial setting must be completed within 100 ms after the external reset is
released during this period.
tsu:  Time to release the external reset after the TOOLO pin is set to the low level
tio:  Time to hold the TOOLO pin at the low level after the external reset is released (excluding the

processing time of the firmware to control the flash memory)

RO1DS0131EJ0310 Rev.3.10 RENESANS Page 175 of 194
Nov 15, 2013



RL78/G13

4. PACKAGE DRAWINGS

4. PACKAGE DRAWINGS

4.1 20-pin Products

R5F1006AASP, R5F1006CASP, R5F1006DASP, R5F1006EASP
R5F1016AASP, R5F1016CASP, R5F1016DASP, R5F1016EASP
R5F1006ADSP, R5F1006CDSP, R5F1006DDSP, R5F1006EDSP
R5F1016ADSP, R5F1016CDSP, R5F1016DDSP, R5F1016EDSP
R5F1006AGSP, R5F1006CGSP, R5F1006DGSP, R5F1006EGSP

JEITA Package Code

RENESAS Code

Previous Code MASS (TYP) [g]

P-LSSOP20-0300-0.65

PLSP0020JC-A

S20MC-65-5A4-3 0.12

HAAAAAAAAH

detail of lead end

NOTE

Each lead centerline is located within 0.13 mm of
its true position (T.P.) at maximum material condition.

ITEM MILLIMETERS
6.65+0.15
0.475 MAX.
0.65 (T.P.)

+0.08
0.247597

0.1+0.05
1.3+#0.1
1.2
8.1+0.2
6.1+0.2
1.0+0.2
0.17+0.03
0.5

0.13

0.10

o+5°
3273

0.25
0.6+0.15

ClH| o | Z|IZ|r|X|e|—|T|OG|MmM O |O|®
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4.2 24-pin Products

R5F1007AANA, R5F1007CANA, R5F1007DANA, R5F1007EANA
R5F1017AANA, R5F1017CANA, R5F1017DANA, R5F1017EANA
R5F1007ADNA, R5F1007CDNA, R5F1007DDNA, R5F1007EDNA
R5F1017ADNA, R5F1017CDNA, R5F1017DDNA, R5F1017EDNA
R5F1007AGNA, R5F1007CGNA, R5F1007DGNA, R5F1007EGNA

JEITA Package Code

RENESAS Code

Previous Code

MASS (TYP) []

P-HWQFN24-4x4-0.50

PWQNOO024KE-A

P24K8-50-CAB-1

0.04

D
DETAIL OF (A) PART
-+ E
A
S
mili=
/7
l
ﬂ_ﬂ_ﬂ_{ﬂ_ﬂgﬂ
[=] o
I
E (UNIT:mm)
ITEM DIMENSIONS
D 4.00+0.05
D2 E 4.00%+0.05
A 0.75+0.05
EXPOSED DIE PAD 10.05
1 6 / b 0252007
Uyuuyduuy el o050
24D L Lp  0.40+0.10
X 0.05
D - y 0.05
) i q .,
. d
- - ITEM D2 E2
19D i MIN [NOM[MAX| MIN [NOM[MAX
EXPOSED
n n m m n DIE PAD 2.45|2.50|2.55|2.45(2.50(2.55
18 13 VARIATIONS
—Lp e]
o[&]x @[ s [ac]
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4.3 25-pin Products

R5F1008AALA, R5F1008CALA, R5F1008DALA, R5F1008EALA
R5F1018AALA, R5F1018CALA, R5F1018DALA, R5F1018EALA
R5F1008ADLA, R5F1008CDLA, R5F1008DDLA, R5F1008EDLA
R5F1018ADLA, R5F1018CDLA, R5F1018DDLA, R5F1018EDLA

JEITA Package Code

RENESAS Code Previous Code MASS (TYP) [g]

P-WFLGA25-3x3-0.50

PWLGO0025KA-A P25FC-50-2N2-2 0.01

21x b/ |ox @[ s | AB |
zD

Slwlsla]  z-

N
O O
O-O0©

OO OO0

/0 @
CORRACRY [o]

0 ¢

O

OO

INDEX MARK

716

>

@lwls[s] C ol \2%3

INDEX MARK
A~
|
|
* 7
1
(UNIT:mm)
E ITEM DIMENSIONS
D 3.00+0.10
E 3.00£0.10
DETAIL OF (C) PART DETAIL OF (D) PART w 020
R0.17+0.05 0.43+0.05— le] 050
R0.124+0.05 0.33£0.05— A 0.69+0.07
0.50+0.05— b 0.24+0.05
0.365+0.05— X 0.05
y 0.08
y1 0.20
ZD 0.50
¢b ZE 0.50
(LAND PAD)
$0.34+0.05
(APERTURE OF 0.365+0.05 R0.165+0.05
SOLDER RESIST) 0.5040.05
0.33£0.05 R0.215+0.05
0.43+0.05
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4.4 30-pin Products

R5F100AAASP, R5F100ACASP, R5F100ADASP, R5F100AEASP, R5F100AFASP, RSF100AGASP
R5F101AAASP, R5F101ACASP, R5F101ADASP, R5F101AEASP, R5F101AFASP, R5F101AGASP
R5F100AADSP, R5F100ACDSP, R5F100ADDSP, R5F100AEDSP, R5F100AFDSP, R5F100AGDSP
R5F101AADSP, R5F101ACDSP, R5F101ADDSP, R5F101AEDSP, R5F101AFDSP, R5F101AGDSP
R5F100AAGSP, R5F100ACGSP, R5F100ADGSP,R5F100AEGSP, R5F100AFGSP, R5F100AGGSP

JEITA Package Code

RENESAS Code

Previous Code

MASS (TYP) [g]

P-LSSOP30-0300-0.65

PLSP0030JB-B

S30MC-65-5A4-3

0.18

HARARAARRARAAAH

O

SERLERERERER:

Il

NOTE

c E@ N [s| B

o[ m @)

Each lead centerline is located within 0.13 mm of
its true position (T.P.) at maximum material condition.

detail of lead end

ITEM MILLIMETERS

A

9.85+0.15

0.45 MAX.

0.65 (T.P.)

+0.08
0.2475'g7

0.1+0.05

1.310.1

1.2

8.1+0.2

6.1+0.2

1.0+0.2

0.17+0.03

0.5

0.13

0.10

30320

0.25

ClH| U |Z|I2|r|XN|e|—|I|O|TmMm O O ®

0.6+0.15
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4.5 32-pin Products

R5F100BAANA, R5F100BCANA, R5F100BDANA, R5F100BEANA, R5F100BFANA, R5SF100BGANA
R5F101BAANA, R5F101BCANA, R5F101BDANA, R5F101BEANA, R5F101BFANA, R5F101BGANA
R5F100BADNA, R5F100BCDNA, R5F100BDDNA, R5F100BEDNA, R5F100BFDNA, R5F100BGDNA
R5F101BADNA, R5F101BCDNA, R5F101BDDNA, R5F101BEDNA, R5F101BFDNA, R5F101BGDNA
R5F100BAGNA, R5F100BCGNA, R5F100BDGNA,R5F100BEGNA, R5F100BFGNA, R5F100BGGNA

JEITA Package Code RENESAS Code Previous Code MASS (TYP) [g]
P-HWQFN32-5x5-0.50 PWQNO0032KB-A P32K8-50-3B4-3 0.06
D

DETAIL OF (A) PART

-+ E A
S
[ O
(UNIT:mm)
ITEM DIMENSIONS
D 5.00+0.05
D2 E 5.00+0.05
EXPOSED DIE PAD A 075005
/ b 0.25+0.03
1 8 0.07
Jguuuyjyguuy [e] 050
2D = Lp 0.40%0.10
D) C X 0.05
») - y 0.05
D) (an
= + o E2
P G D2 E2
- E 'TEM MIN [NOMMAX | MIN [NOM[MAX
2500 o EXPOSED
DIE PAD A [3.45|3.50|3.55|3.45(3.50(3.55
Q; NNANN 9 VARIATIONS
b[Hx @|s|AB]|
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4.6 36-pin Products

R5F100CAALA, R5F100CCALA, R5F100CDALA, R5F100CEALA, R5F100CFALA, R5F100CGALA
R5F101CAALA, R5F101CCALA, R5F101CDALA, R5F101CEALA, R5F101CFALA, R5F101CGALA
R5F100CADLA, R5F100CCDLA, R5F100CDDLA, R5F100CEDLA, R5F100CFDLA, R5F100CGDLA
R5F101CADLA, R5F101CCDLA, R5F101CDDLA, R5F101CEDLA, R5F101CFDLA, R5F101CGDLA

JEITA Package Code RENESAS Code Previous Code MASS (TYP) [g]

P-WFLGA36-4x4-0.50 PWLGO0036KA-A P36FC-50-AA4-2 0.023

32x¢b[Plox®| s|AB]

ZD
+
o8 b 03
ONONOIONONO) 5
26
T i || OO+OOO 4290
00000 |37
. 000000 |2
/ © @3 0000l
o \ A
F EDCB A
INDEX MARK ‘Slw[s]s] @/ o0 \@
A
|
*
i o
o[ v [s]
DETAIL (C) DETAIL (D) DETAIL (E) T
_ [0.70£0.05 R0.17+0.05 R0.17+0.05 0.70£0.05— ITEM _DIMENSIONS
\\\ —0550.05 R0.12+0.05 R0.12+0.05 0.55+0.05 — D 4.0040.10
—0.75 0.75 7 E 4.00+0.10
O —0.55 0.55— w 0.20
le] 0.50
N A 0.69+0.07
b 0.24+0.05
db
(LAND PAD) N X 0.05
y 0.08

$0.34+0.05 NS i 020

(APERTURE OF 0.55 0.55 R0.275+0.05 :

SOLDER RESIST) 0.75 0.75 ZD 075
0.55+0.05 0.55+0.05 R0.35+0.05 ZE 078
0.70+0.05 0.70+0.05
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4.7 40-pin Products

R5F100EAANA, RS5F100ECANA, RSF100EDANA, RS5F100EEANA, R5F100EFANA, R5F100EGANA,
R5F100EHANA
R5F101EAANA, R5F101ECANA, R5F101EDANA, R5F101EEANA, R5F101EFANA, R5F101EGANA,
R5F101EHANA
R5F100EADNA, RS5F100ECDNA, R5F100EDDNA, R5F100EEDNA, RS5F100EFDNA, RS5F100EGDNA,
R5F100EHDNA
R5F101EADNA, RS5F101ECDNA, R5F101EDDNA, R5F101EEDNA, R5F101EFDNA, R5F101EGDNA,
R5F101EHDNA
R5F100EAGNA, R5F100ECGNA, R5F100EDGNA, R5F100EEGNA, R5F100EFGNA, R5F100EGGNA,
R5F100EHGNA

JEITA Package Code RENESAS Code Previous Code MASS (TYP) [g]
P-HWQFN40-6x6-0.50 PWQNOO40KC-A P40K8-50-4B4-3 0.09
D

DETAIL OF (A) PART

-+ E
A
S
1o
(UNIT:mm)
ITEM DIMENSIONS
6.00+0.0
D2 D +0.05
E 6.00+0.05
) o / EXPOSED DIE PAD A 0.75+0.05
+0.05
UUUUUUUUUU b 05507
40P gl [e] 050
») (@ Lp 0.40%0.10
= g 0.05
P G § 0.05
D C .
= —+ g E2
] d
»] [an
31 g E ITEM D2 E2
~20 MIN [NOM[MAX| MIN [NOM|[MAX
n nﬂﬂnmmﬂn EXPOSED
30 21 DIE PAD A |4.45|4.50|4.55|4.45|4.50|4.55
VARIATIONS
b[H|x @|s|AB]|
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4.8 44-pin Products

R5F100FAAFP, R5F100FCAFP, R5F100FDAFP, R5F100FEAFP, R5F100FFAFP, R5F100FGAFP,
R5F100FHAFP, R5F100FJAFP, R5F100FKAFP, R5F100FLAFP
R5F101FAAFP, R5F101FCAFP, R5F101FDAFP, R5F101FEAFP, R5F101FFAFP, R5F101FGAFP,
R5F101FHAFP, R5F101FJAFP, R5F101FKAFP, R5F101FLAFP
R5F100FADFP, R5F100FCDFP, R5F100FDDFP, R5F100FEDFP, R5F100FFDFP, R5F100FGDFP,
R5F100FHDFP, R5F100FJDFP, R5F100FKDFP, R5F100FLDFP
R5F101FADFP, R5F101FCDFP, R5F101FDDFP, R5F101FEDFP, R5F101FFDFP, R5F101FGDFP,
R5F101FHDFP, R5F101FJDFP, R5F101FKDFP, R5F101FLDFP
R5F100FAGFP, R5F100FCGFP, R5F100FDGFP, R5F100FEGFP, R5F100FFGFP, R5F100FGGFP,
R5F100FHGFP, R5F100FJGFP
JEITA Package Code RENESAS Code Previous Code MASS (TYP) [g]
P-LQFP44-10x10-0.80 PLQP0044GC-A P44GB-80-UES-2 0.36
HD
b detail of lead end
33 23
134 22
] 1
] 1
—1 1 0 L
—1 1
— —+ —3— E HE Lp
—1 - L1+
—1 1
] -
—i O 1 (UNIT:mm)
I = m 12 ITEM DIMENSIONS
‘1 Lo 1 D 10.00+0.20
‘ TT E 10.00+0.20
L 7E ‘ U U |_| U U U U U I B HD  12.00+0.20
HE 12.0040.20
- ZD A 1.60 MAX.
Al 0.10+0.05
b A A2 1.40+0.05
B 0.25
| " o 0w
|/ \ 0 ¢ 01ss*GGER
i Lp 0.60+0.15
- L1 1.00+0.20
E Al- o 345
le] 0.80

NOTE
Each lead centerline is located within 0.20 mm of
its true position at maximum material condition.

X
Y
ZD
ZE

0.20
0.10
1.00
1.00
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4.9 48-pin Products

R5F100GAAFB, R5F100GCAFB, RS5F100GDAFB, R5F100GEAFB, R5F100GFAFB, R5F100GGAFB,
R5F100GHAFB, R5F100GJAFB, R5F100GKAFB, R5F100GLAFB

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

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

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

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

JEITA Package Code RENESAS Code Previous Code MASS (TYP) [g]
P-LFQFP48-7x7-0.50 PLQPO048KF-A P48GA-50-8EU-1 0.16
HD
D
HHHHHHHHHHHH detail of lead end
36 25
37 24— c
— — —)\\
—] — l
—] — 60— L
—] — L
—+ E HE p
—] —
— — L1~
—] —
(— —
—] Q —
T—+F==48 13— (UNIT:mm)
ITEM DIMENSIONS
1 12 _ITEM_DIMENSIONS
D 7.00+0.20
L 2E E 7.00+0.20
HD 9.00+0.20
HE 9.00+0.20
™ A 1.60 MAX.
Al 0.10+0.05
A A2 1.40+0.05
B 0.25
A2 b 0.2240.05

0.145+0.055

/ \ ¢ -0.045
L 0.50

Lp 0.60+0.15

: _ L1 100020
0 3275
alyls A1 5 oso
X 0.08
y 0.08
ZD 075
NOTE
ZE 075

Each lead centerline is located within 0.08 mm of
its true position at maximum material condition.
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R5F100GAANA, R5F100GCANA, R5F100GDANA, R5F100GEANA, R5F100GFANA, RSF100GGANA,
R5F100GHANA, R5F100GJANA, R5F100GKANA, R5F100GLANA

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

R5F100GADNA, R5F100GCDNA, R5F100GDDNA, R5F100GEDNA, R5F100GFDNA, R5F100GGDNA,
R5F100GHDNA, R5F100GJDNA, R5F100GKDNA, R5F100GLDNA

R5F101GADNA, R5F101GCDNA, R5F101GDDNA, R5F101GEDNA, R5F101GFDNA, R5F101GGDNA,
R5F101GHDNA, R5F101GJDNA, R5F101GKDNA, R5F101GLDNA

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

JEITA Package Code RENESAS Code Previous Code MASS (TYP) [g]
P-HWQFN48-7x7-0.50 PWQNO0048KB-A P48K8-50-5B4-4 0.13
D

DETAIL OF (A) PART

(UNIT:mm)
ITEM DIMENSIONS
D 7.00£0.05
D2 E 7.0040.05
A 0.75+0.05
/EXPOSED DIE PAD b 025793
1 12 .
UUUUUUUUUUY 1, [e] o050
48P = Lp 0.40+0.10
g g X 0.05
= P y 0.05
> d
D d
) + d E2
) d
») d
») d ITEM D2 E2
=) - MIN [NOM[MAX| MIN [NOM|MAX
Ky =) o7 EXPOSED
DIE PAD A [5.45|5.50[5.55(5.45|5.50(5.55
:_an ANAANNQN ﬂzﬂs VARIATIONS
—Lp e
b|D|x @[s|AB]
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4.10 52-pin Products

R5F100JCAFA, R5F100JDAFA, RSF100JEAFA, R5F100JFAFA, R5SF100JGAFA, RSF100JHAFA, RSF100JJAFA,
R5F100JKAFA, R5F100JLAFA
R5F101JCAFA, R5F101JDAFA, R5F101JEAFA, R5F101JFAFA, R5F101JGAFA, R5F101JHAFA, R5F101JJAFA,
R5F101JKAFA, R5F101JLAFA
R5F100JCDFA, R5F100JDDFA, R5F100JEDFA, R5F100JFDFA, R5F100JGDFA, R5F100JHDFA, R5F100JJDFA,
R5F100JKDFA, R5F100JLDFA
R5F101JCDFA, R5F101JDDFA, R5F101JEDFA, R5F101JFDFA, R5F101JGDFA, R5F101JHDFA, R5F101JJDFA,
R5F101JKDFA, R5F101JLDFA
R5F100JCGFA, R5F100JDGFA, R5F100JEGFA, R5F100JFGFA, R5F100JGGFA, R5F100JHGFA, R5F100JJGFA

JEITA Package Code

RENESAS Code

Previous Code

MASS (TYP) [g]

P-LQFP52-10x10-0.65

PLQPO0052JA-A

P52GB-65-GBS-1

0.3

HD
%2
D
/39 27 )
1[40 26(m
I i
I i
1] |
1] |
1] |
=i -+ i
1] |
I i
1] |
1] |
1] |
1] Q 14|
(‘\.5 1 | 113 v/’

X1

detail of lead end

1
I

L

NOTE

1.Dimensions “*%1” and “>*%2” do not include mold flash.

2.Dimension “%3” does not include trim offset.

Gj*;‘*L

(UNIT:mm)
ITEM DIMENSIONS
D 10.00+0.10
E 10.00+0.10
HD 12.0040.20
HE 12.00+0.20
A 1.70 MAX.
Al 0.10+0.05
A2 1.40
b 0.32+0.05
c 0.145+0.055

0.50+0.15

0° to 8°

0.65

0.13

< |x|@]o |-

0.10
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4.11 64-pin Products

R5F100LCAFA, R5F100LDAFA, RSF100LEAFA, R5F100LFAFA, R5F100LGAFA, RSF100LHAFA, R5F100LJAFA,
R5F100LKAFA, R5F100LLAFA
R5F101LCAFA, R5F101LDAFA, R5F101LEAFA, R5F101LFAFA, R5F101LGAFA, R5F101LHAFA, R5F101LJAFA,
R5F101LKAFA, R5F101LLAFA
R5F100LCDFA, R5F100LDDFA, R5F100LEDFA, R5F100LFDFA, R5F100LGDFA, R5F100LHDFA, RSF100LJDFA,
R5F100LKDFA, R5F100LLDFA
R5F101LCDFA, R5F101LDDFA, R5F101LEDFA, R5F101LFDFA, R5F101LGDFA, R5F101LHDFA, RSF101LJDFA,
R5F101LKDFA, R5F101LLDFA
R5F100LCGFA, R5F100LDGFA, R5F100LEGFA, R5F100LFGFA, R5F100LGGFA, R5F100LHGFA,
R5F100LJGFA

JEITA Package Code

RENESAS Code

Previous Code

MASS (TYP) [g]

P-LQFP64-12x12-0.65

PLQPO0064JA-A

P64GK-65-UET-2

0.51

detail of lead end

mmm

1000001000000000
= i
EMO 17
iuuuuuiu

b

A2

[
Sawmhihiilililihihhhihhhiaa

NOTE

\
| L

Each lead centerline is located within 0.13 mm of
its true position at maximum material condition.

Al-

c—
|
iy
6 —j L
Lp
f— L] —
(UNIT:mm)
ITEM DIMENSIONS
D 12.00+0.20
E 12.00+0.20
HD 14.00+0.20
HE 14.00+0.20
A 1.60 MAX.
Al 0.10+0.05
A2 1.40+0.05
0.25
+0.08
b 0327509
+0.055
c 0145 26.045
L 0.50
Lp 0.60+0.15
, L1 1.00+0.20
0+5°
0 3°73
le] 0.65
X 0.13
y 0.10
ZD 1.125
ZE 1.125
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R5F100LCAFB, R5F100LDAFB, R5F100LEAFB, R5F100LFAFB, R5SF100LGAFB, R5F100LHAFB, R5F100LJAFB,
R5F100LKAFB, R5F100LLAFB

R5F101LCAFB, RS5F101LDAFB, RS5F101LEAFB, R5F101LFAFB, R5F101LGAFB, R5F101LHAFB,
R5F101LJAFB, R5F101LKAFB, R5F101LLAFB

R5F100LCDFB, R5F100LDDFB, R5F100LEDFB, R5F100LFDFB, R5F100LGDFB, R5F100LHDFB, R5F100LJDFB,
R5F100LKDFB, R5F100LLDFB

R5F101LCDFB, R5F101LDDFB, R5F101LEDFB, R5F101LFDFB, R5F101LGDFB, R5F101LHDFB,
R5F101LJDFB, R5F101LKDFB, R5F101LLDFB

R5F100LCGFB, R5F100LDGFB, R5F100LEGFB, R5F100LFGFB, R5F100LGGFB, R5F100LHGFB,

R5F100LJGFB
JEITA Package Code RENESAS Code Previous Code MASS (TYP) [g]
P-LFQFP64-10x10-0.50 PLQPO064KF-A P64GB-50-UEU-2 0.35
HD
D
TR AN
48 33
—49 P2
— — c—
— — \1
— — ="
— —
— — 9 —|
 — —— L
—] —
L|
— TL — E HE P
—] — fe— L1 —=
— —
— —
— —
(UNIT:mm)
— —
1 == O 17 == ITEM DIMENSIONS
D 10.00+0.20
1 ] 16 E 10.00+0.20
\ T HD  12.00£0.20
- ZE | L HE  12.00£0.20
A 1.60 MAX.
. 7D Al 0.10+0.05

A2 1.40+0.05
b || x @]s|

A7 b 0.22+0.05
A2+ c 0.145+8.9%8
L 0.50
/ \ Lp  0.60+0.15
\L L1 1.0040.20
w . 0 3130
Sy s o
X 0.08
y 0.08
ZD  1.25
NOTE ZE 1.5

Each lead centerline is located within 0.08 mm of
its true position at maximum material condition.
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R5F100LCABG, R5F100LDABG, R5F100LEABG, RS5F100LFABG, R5F100LGABG, R5F100LHABG,
R5F100LJABG
R5F101LCABG, R5F101LDABG, R5F101LEABG, R5F101LFABG, R5F101LGABG, R5F101LHABG,
R5F101LJABG
R5F100LCDBG, R5F100LDDBG, R5F100LEDBG, R5F100LFDBG, R5F100LGDBG, R5F100LHDBG,
R5F100LJDBG
R5F101LCDBG, R5F101LDDBG, R5F101LEDBG, R5F101LFDBG, R5F101LGDBG, RS5F101LHDBG,
R5F101LJDBG

JEITA Package Code

RENESAS Code

Previous Code

MASS (TYP) [g]

P-VFBGAG64-4x4-0.40 PVBGO064LA-A P64F1-40-AA2-2 0.03
D Sl w |s[a] ze— 7D
D 00000000 8
D 00000000 7
D g CO0OO0OO0O000O0 6
4 S Y , OOOO+OOOO 5
D (OXOXOXOHOXOXOXO) 4
D (OXOXOXOIOXOXOXO) 3
D OCO0OO000O0O0O0O 2
Q D OCO0OO000O0O0O0O 4 1
HGFEDTC CIBA
INDEX MARK E INDEX MARK
(UNIT:mm)
A ITEM DIMENSIONS
D 4.00+0.10
A2 E 4.00+0.10
| w 0.15
\ A 0.89+0.10
; — Al 0.20+0.05
—— L P U}UUUU A2 0.69
[e] 0.40
y S Al b 0.25+0.05
=l v [s] M;@ R
¢b‘@‘ X @‘S‘A B‘ y 0.08
yl 0.20
ZD 0.60
ZE 0.60
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4.12 80-pin Products

R5F100MFAFA, R5SF100MGAFA, R5F100MHAFA, R5SF100MJAFA, R5SF100MKAFA, R5F100MLAFA
R5F101MFAFA, R5F101MGAFA, R5F101MHAFA, R5F101MJAFA, R5F101MKAFA, R5F101MLAFA
R5F100MFDFA, R5F100MGDFA, R5F100MHDFA, R5F100MJDFA, R5F100MKDFA, R5F100MLDFA
R5F101MFDFA, R5F101MGDFA, R5F101MHDFA, R5F101MJDFA, R5F101MKDFA, R5F101MLDFA
R5F100MFGFA, R5SF100MGGFA, R5SF100MHGFA, R5F100MJGFA

JEITA Package Code RENESAS Code Previous Code MASS (TYPR) [g]
P-LQFP80-14x14-0.65 PLQPO0080JB-E P80GC-65-UBT-2 0.69
HD
detail of lead end
D
L1
TR ERR T -
/60 41N W~
— — |
——61 40 L_ —- T
— —
— ——
— —— 0 L
— —
— — L
— — p
— ——
[— JF — E HE
— ——
g g Referance Dimension in Millimeters
— — Symbol Min Nom | Max
— — D 13.80 | 14.00 | 14.20
| — O — E 13.80 | 14.00 | 14.20
— ——
1 =480 21— HD | 17.00 | 17.20 | 17.40
N\ L 20/
1 Tt HE 17.00 | 17.20 | 17.40
| I I
RO T T Tan
—ZE Al 0.05 0.125 | 0.20
o 7D A2 1.35 1.40 1.45
L] T
bp ‘%‘ X @‘ S ‘ AB ‘ bp 026 | 032 | 0.38
c 0.10 0.145 | 0.20
A L — 0.80 —
L . 0.886 .
A2 p 0.736 1.036
L1 1.40 1.60 1.80
i 9 00 30 80
.=Jf é[l[l[ll]l]l]l]l]l]l];l][ll]l]l]l]l][ll]l]% Lg e] — 0.65 —
X — — 0.13
=y [s] AL- T — T — [om
ZD — 0825 | —
ZE — 0825 | —
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R5F100MFAFB, R5F100MGAFB, R5F100MHAFB, R5F100MJAFB, R5F100MKAFB, R5F100MLAFB
R5F101MFAFB, R5F101MGAFB, R5F101MHAFB, R5F101MJAFB, R5F101MKAFB, R5F101MLAFB
R5F100MFDFB, R5F100MGDFB, R5F100MHDFB, R5F100MJDFB, R5F100MKDFB, R5F100MLDFB
R5F101MFDFB, R5F101MGDFB, R5F101MHDFB, R5F101MJDFB, R5F101MKDFB, R5F101MLDFB
R5F100MFGFB, R5F100MGGFB, R5F100MHGFB, R5F100MJGFB

JEITA Package Code RENESAS Code Previous Code MASS (TYP) [g]
P-LFQFP80-12x12-0.50 PLQPO08OKE-A P80GK-50-8EU-2 0.53
HD
D

detail of lead end

LR
6160 41

40

t——"
i

(UNIT:mm)

ITEM DIMENSIONS
D 12.00+0.20
Q E 12.00+0.20

80 21 HD 14.000.20

1 HE  14.00£0.20

SRR [T
ZD 0:421210.05

(R SRR
Jr
]

i

b 0.22+0.05
+0.055
c 0.145 5522
L
A 0.50
Lp 0.60+0.15
A2 L1 1.00+0.20
o+5°
/ - 6 3°+3
\ T le] 0.50
‘ = X 0.08
y 0.08
E Al- ZD 1.25
ZE 1.25

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

©2012 Renesas Electronics Corporation. All rights reserved.

RO1DS0131EJ0310 Rev.3.10 RENESANS Page 191 of 194
Nov 15, 2013



RL78/G13 4. PACKAGE DRAWINGS

4.13 100-pin Products

R5F100PFAFB, R5F100PGAFB, R5F100PHAFB, R5F100PJAFB, R5F100PKAFB, R5F100PLAFB
R5F101PFAFB, R5F101PGAFB, R5F101PHAFB, R5F101PJAFB, R5F101PKAFB, R5F101PLAFB
R5F100PFDFB, R5F100PGDFB, R5F100PHDFB, R5F100PJDFB, R5F100PKDFB, R5F100PLDFB
R5F101PFDFB, R5F101PGDFB, R5F101PHDFB, R5F101PJDFB, R5F101PKDFB, R5F101PLDFB
R5F100PFGFB, R5F100PGGFB, R5F100PHGFB, R5F100PJGFB

JEITA Package Code RENESAS Code Previous Code MASS (TYP) [g]
P-LFQFP100-14x14-0.50 PLQPO100KE-A P100GC-50-GBR-1 0.69
HD
D

detail of lead end

9j L

Lp
(UNIT:mm)
ITEM DIMENSIONS
D 14.0040.20
E 14.00+0.20
HD 16.00+0.20
HE 16.00+0.20
A 1.60 MAX.
Al 0.10+0.05
A2 1.40+0.05
0.25
b 0.22+0.05
c 0.145173:92
L 0.50
Lp 0.60+0.15
L1 1.00+0.20
) 3*3
le] 0.50
X 0.08
y 0.08
ZD 1.00
ZE 1.00
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R5F100PFAFA, R5F100PGAFA, R5F100PHAFA, RSF100PJAFA, R5SF100PKAFA, RSF100PLAFA
R5F101PFAFA, R5F101PGAFA, R5F101PHAFA, R5F101PJAFA, R5F101PKAFA, R5F101PLAFA
R5F100PFDFA, R5F100PGDFA, R5F100PHDFA, R5F100PJDFA, RSF100PKDFA, RSF100PLDFA
R5F101PFDFA, R5F101PGDFA, R5F101PHDFA, R5F101PJDFA, R5F101PKDFA, R5F101PLDFA
R5F100PFGFA, R5F100PGGFA, R5F100PHGFA, R5F100PJGFA

JEITA Package Code RENESAS Code Previous Code MASS (TYP) [g]
P-LQFP100-14x20-0.65 PLQPO0100JC-A P100GF-65-GBN-1 0.92
HD
D
detail of lead end
annnnnnnnnnnnnn ;;ﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂ -
80 51 A3
41 50 T
—_
= c—
o |
—_
= I
| —
— L
—_
— |
—_ |_p
—_
E100 O 31 L1
=\ N 30
quooooouirroouiuuuuoooygooooog_—— « (UNIT:mm)
—ZE ITEM DIMENSIONS
7D D 20.00+0.20
E 14.00+0.20
b ‘G}‘ X ®‘ S ‘ AB ‘ HD  22.00%0.20
HE 16.00+0.20
A A 1.60 MAX.
B Al 0.10+0.05
A2 A2 1.40+0.05
0.25
b 0.32 998
+0.055
c 0.1457 5928
L 0.50
Lp 0.60+0.15
L1 1.00+0.20
ot+5°
0 33
(e] 0.65
X 0.13
y 0.10
ZD 0.575
ZE 0.825
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4.14 128-pin Products

R5F100SHAFB, R5F100SJAFB, R5F100SKAFB, RSF100SLAFB
R5F101SHAFB, R5F101SJAFB, R5F101SKAFB, RSF101SLAFB
R5F100SHDFB, R5F100SJDFB, R5F100SKDFB, R5F100SLDFB
R5F101SHDFB, R5F101SJDFB, R5F101SKDFB, R5F101SLDFB

JEITA Package Code RENESAS Code Previous Code MASS (TYP) [g]
P-LFQFP128-14x20-0.50 PLQP0128KD-A P128GF-50-GBP-1 0.92
HD
D detail of lead end
>{A]
Annnnanannnnnnnnnnn A3
/102
z103 c
= |
! .
E E HE L
E e 11—
51218 O 3 (UNIT:mm)
JUUnoune lIlILIIJIJlIlIlILIIJIJlIlIlIlIIJlIlIlI"IJIJLILILIIJIJ A ITEM DIMENSIONS
L7E D 20.00+0.20
E 14.00+0.20
ZD

HD 22.00£0.20

b HE 16.00+0.20

A 1.60 MAX.
AT Al 0.10+0.05

A2 1.40+0.05
0.25

b 0.2240.05

c 0.14573-932
L 0.50

Lp 0.60+0.15
L1 1.00+0.20

0 3273

le] 0.50

X 0.08

y 0.08

ZD 0.75

ZE 0.75
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Revision History

RL78/G13 Data Sheet

Description
Rev. Date Page Summary
1.00 Feb 29, 2012 - First Edition issued
2.00 Oct 12, 2012 7 Figure 1-1. Part Number, Memory Size, and Package of RL78/G13: Pin count
corrected.
25 1.4 Pin Identification: Description of pins INTPO to INTP11 corrected.
40, 42, 44 | 1.6 Outline of Functions: Descriptions of Subsystem clock, Low-speed on-chip
oscillator, and General-purpose register corrected.
41, 43, 45 | 1.6 Outline of Functions: Lists of Descriptions changed.
59, 63, 67 | Descriptions of Note 8 in a table corrected.
68 (4) Common to RL78/G13 all products: Descriptions of Notes corrected.
69 2.4 AC Characteristics: Symbol of external system clock frequency corrected.
96t0 98 | 2.6.1 A/D converter characteristics: Notes of overall error corrected.
100 2.6.2 Temperature sensor characteristics: Parameter name corrected.
104 2.8 Flash Memory Programming Characteristics: Incorrect descriptions
corrected.
116 3.10 52-pin products: Package drawings of 52-pin products corrected.
120 3.12 80-pin products: Package drawings of 80-pin products corrected.
3.00 Aug 02, 2013 1 Modification of 1.1 Features
3 Modification of 1.2 List of Part Numbers
41015 Modification of Table 1-1. List of Ordering Part Numbers, note, and caution
16t0 32 | Modification of package type in 1.3.1 to 1.3.14
33 Modification of description in 1.4 Pin Identification
48, 50, 52 | Modification of caution, table, and note in 1.6 Outline of Functions
55 Modification of description in table of Absolute Maximum Ratings (Ta = 25°C)
57 Modification of table, note, caution, and remark in 2.2.1 X1, XT1 oscillator
characteristics
S7 Modification of table in 2.2.2 On-chip oscillator characteristics
58 Modification of note 3 of table (1/5) in 2.3.1 Pin characteristics
59 Modification of note 3 of table (2/5) in 2.3.1 Pin characteristics
63 Modification of table in (1) Flash ROM: 16 to 64 KB of 20- to 64-pin products
64 Modification of notes 1 and 4 in (1) Flash ROM: 16 to 64 KB of 20- to 64-pin
products
65 Modification of table in (1) Flash ROM: 16 to 64 KB of 20- to 64-pin products
66 Modification of notes 1, 5, and 6 in (1) Flash ROM: 16 to 64 KB of 20- to 64-
pin products
68 Modification of notes 1 and 4 in (2) Flash ROM: 96 to 256 KB of 30- to 100-
pin products
70 Modification of notes 1, 5, and 6 in (2) Flash ROM: 96 to 256 KB of 30- to
100-pin products
72 Modification of notes 1 and 4 in (3) Flash ROM: 384 to 512 KB of 44- to 100-
pin products
74 Modification of notes 1, 5, and 6 in (3) Flash ROM: 384 to 512 KB of 44- to
100-pin products
75 Modification of (4) Peripheral Functions (Common to all products)
7 Modification of table in 2.4 AC Characteristics
78,79 Addition of Minimum Instruction Execution Time during Main System Clock
Operation
80 Modification of figures of AC Timing Test Points and External System Clock

Timing




Description

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

109 Addition of (1) I°C standard mode

111 Addition of (2) I°C fast mode

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

112 Modification of IICA serial transfer timing

113 Addition of table in 2.6.1 A/D converter characteristics

113 Modification of description in 2.6.1 (1)

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

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

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

117

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

Rev. Date Page Summary
3.00 Aug 02, 2013 118 Modification of table in 2.6.2 Temperature sensor/internal reference voltage
characteristics
118 Modification of table and note in 2.6.3 POR circuit characteristics
119 Modification of table in 2.6.4 LVD circuit characteristics
120 Modification of table of LVD Detection Voltage of Interrupt & Reset Mode
120 Renamed to 2.6.5 Power supply voltage rising slope characteristics
122 Modification of table, figure, and remark in 2.10 Timing Specs for Switching
Flash Memory Programming Modes
123 Modification of caution 1 and description
124 Modification of table and remark 3 in Absolute Maximum Ratings (Ta = 25°C)
126 Modification of table, note, caution, and remark in 3.2.1 X1, XT1 oscillator
characteristics
126 Modification of table in 3.2.2 On-chip oscillator characteristics
127 Modification of note 3 in 3.3.1 Pin characteristics (1/5)
128 Modification of note 3 in 3.3.1 Pin characteristics (2/5)
133 Modification of notes 1 and 4 in (1) Flash ROM: 16 to 64 KB of 20- to 64-pin
products (1/2)
135 Modification of notes 1, 5, and 6 in (1) Flash ROM: 16 to 64 KB of 20- to 64-
pin products (2/2)
137 Modification of notes 1 and 4 in (2) Flash ROM: 96 to 256 KB of 30- to 100-
pin products (1/2)
139 Modification of notes 1, 5, and 6 in (2) Flash ROM: 96 to 256 KB of 30- to
100-pin products (2/2)
140 Modification of (3) Peripheral Functions (Common to all products)
142 Modification of table in 3.4 AC Characteristics
143 Addition of Minimum Instruction Execution Time during Main System Clock
Operation
143 Modification of figure of AC Timing Test Points
143 Modification of figure of External System Clock Timing
145 Modification of figure of AC Timing Test Points
145 Modification of description, note 1, and caution in (1) During communication
at same potential (UART mode)
146 Modification of description in (2) During communication at same potential
(CSI mode)
147 Modification of description in (3) During communication at same potential
(CSI mode)
149 Modification of table, note 1, and caution in (4) During communication at
same potential (simplified 1’c mode)
151 Modification of table, note 1, and caution in (5) Communication at different
potential (1.8 V, 2.5V, 3V) (UART mode) (1/2)
152 to Modification of table, notes 2 to 6, caution, and remarks 1 to 4 in (5)
154 Communication at different potential (1.8 V, 2.5 V, 3 V) (UART mode) (2/2)
155 Modification of table in (6) Communication at different potential (1.8 V, 2.5V,
3 V) (CSI mode) (1/3)
156 Modification of table and caution in (6) Communication at different potential
(1.8 V, 2.5V, 3 V) (CSI mode) (2/3)
157, 158 | Modification of table, caution, and remarks 3 and 4 in (6) Communication at
different potential (1.8 V, 2.5V, 3 V) (CSI mode) (3/3)
160, 161 | Modification of table and caution in (7) Communication at different potential

(1.8 V, 2.5V, 3 V) (CSI mode)




Description

Rev. Date Page Summary
3.00 Aug 02, 2013 163 Modification of table in (8) Communication at different potential (1.8 V, 2.5V,
3 V) (simplified I°c mode) (1/2)
164, 165 | Modification of table, note 1, and caution in (8) Communication at different
potential (1.8 V, 2.5V, 3 V) (simplified 1’c mode) (2/2)
166 Modification of table in 3.5.2 Serial interface ICA
166 Modification of IICA serial transfer timing
167 Addition of table in 3.6.1 A/D converter characteristics
167,168 | Modification of table and notes 3 and 4 in 3.6.1 (1)
169 Modification of description in 3.6.1 (2)
170 Modification of description and note 3 in 3.6.1 (3)
171 Modification of description and notes 3 and 4 in 3.6.1 (4)
172 Modification of table and note in 3.6.3 POR circuit characteristics
173 Modification of table of LVD Detection Voltage of Interrupt & Reset Mode
173 Modification from Supply Voltage Rise Time to 3.6.5 Power supply voltage
rising slope characteristics
174 Modification of 3.9 Dedicated Flash Memory Programmer Communication
(UART)
175 Maodification of table, figure, and remark in 3.10 Timing Specs for Switching
Flash Memory Programming Modes
3.10 Nov 15, 2013 123 Caution 4 added.
125 Note for operating ambient temperature in 3.1 Absolute Maximum Ratings

deleted.

All trademarks and registered trademarks are the property of their respective owners.

SuperFlash is a registered trademark of Silicon Storage Technology, Inc. in several countries including the United
States and Japan.

Caution: This product uses SuperFlash® technology licensed from Silicon Storage Technology, Inc.
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NOTES FOR CMOS DEVICES

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

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

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

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

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

(6) INPUT OF SIGNAL DURING POWER OFF STATE : Do not input signals or an 1/O pull-up power supply
while the device is not powered. The current injection that results from input of such a signal or I/O pull-up
power supply may cause malfunction and the abnormal current that passes in the device at this time may
cause degradation of internal elements. Input of signals during the power off state must be judged
separately for each device and according to related specifications governing the device.




Notice

1. Descriptions of circuits, software and other related information in this document are provided only to illustrate the operation of semiconductor products and application examples. You are fully responsible for
the incorporation of these circuits, software, and information in the design of your equipment. Renesas Electronics assumes no responsibility for any losses incurred by you or third parties arising from the

use of these circuits, software, or information.

2. Renesas Electronics has used reasonable care in preparing the ir ion included in this , but Renesas Electronics does not warrant that such information is error free. Renesas Electronics
assumes no liability whatsoever for any damages incurred by you resulting from errors in or omissions from the information included herein.
3. Renesas Electronics does not assume any liability for infringement of patents, copyrights, or other intellectual property rights of third parties by or arising from the use of Renesas Electronics products or

technical information described in this document. No license, express, implied or otherwise, is granted hereby under any patents, copyrights or other intellectual property rights of Renesas Electronics or

others.

4. You should not alter, modify, copy, or otherwise misappropriate any Renesas Electronics product, whether in whole or in part. Renesas Electronics assumes no responsibility for any losses incurred by you or

third parties arising from such alteration, modification, copy or otherwise misappropriation of Renesas Electronics product.

5. Renesas Electronics products are classified according to the following two quality grades: "Standard" and "High Quality". The recommended applications for each Renesas Electronics product depends on

the product's quality grade, as indicated below.

"Standard": Computers; office equipment; communications test and ; audio and visual equipment; home electronic appliances; machine tools; personal electronic

equipment; and industrial robots etc.

"High Quality": Trar equipment , trains, ships, etc.); traffic control systems; anti-disaster systems; anti-crime systems; and safety equipment etc.

Renesas Electronics products are neither intended nor authorized for use in products or systems that may pose a direct threat to human life or bodily injury (artificial life support devices or systems, surgical
implantations etc.), or may cause serious property damages (nuclear reactor control systems, military equipment etc.). You must check the quality grade of each Renesas Electronics product before using it
in a particular application. You may not use any Renesas Electronics product for any application for which it is not intended. Renesas Electronics shall not be in any way liable for any damages or losses
incurred by you or third parties arising from the use of any Renesas Electronics product for which the product is not intended by Renesas Electronics.

6. You should use the Renesas products i in this within the range specified by Renesas Electronics, especially with respect to the maximum rating, operating supply voltage

range, movement power voltage range, heat radiation characteristics, installation and other product characteristics. Renesas Electronics shall have no liability for malfunctions or damages arising out of the

use of Renesas Electronics products beyond such specified ranges.

7. Although Renesas Electronics endeavors to improve the quality and reliability of its products, semiconductor products have specific ct
malfunctions under certain use conditions. Further, Renesas Electronics products are not subject to radiation resistance design. Please be sure to implement safety measures to guard them against the
possibility of physical injury, and injury or damage caused by fire in the event of the failure of a Renesas Electronics product, such as safety design for hardware and software including but not limited to

fire control and lion prevention, appropriate treatment for aging degradation or any other appropriate measures.

please evaluate the safety of the final products or systems manufactured by you.

8. Please contact a Renesas Electronics sales office for details as to environmental matters such as the environmental compatibility of each Renesas Electronics product. Please use Renesas Electronics

products in with all i laws and that regulate the inclusion or use of controlled substances, including without limitation, the EU RoHS Directive. Renesas Electronics assumes

no liability for damages or losses occurring as a result of your noncompliance with applicable laws and regulations.

9. Renesas Electronics products and technology may not be used for or incorporated into any products or systems whose manufacture, use, or sale is prohibited under any applicable domestic or foreign laws or
regulations. You should not use Renesas Electronics products or technology described in this document for any purpose relating to military applications or use by the military, including but not limited to the

development of weapons of mass destruction. When exporting the Renesas Electronics products or technology described in this document, you should comply with the applicable export control laws and

regulations and follow the procedures required by such laws and regulations.
10.

1)

contents and conditions set forth in this document, Renesas Electronics assumes no responsibility for any losses incurred by you or third parties as a result of unauthorized use of Renesas Electronics

products.

11. This document may not be reproduced or duplicated in any form, in whole or in part, without prior written consent of Renesas Electronics.

12. Please contact a Renesas Electronics sales office if you have any questions regarding the i ion contained in this or Renesas Electronics products, or if you have any other inquiries.

(Note 1) "Renesas Electronics” as used in this document means Renesas Electronics Corporation and also includes its majority-owned subsidiaries.

(Note 2) "Renesas Electronics product(s)" means any product developed or manufactured by or for Renesas Electronics.

Itis the responsibility of the buyer or distributor of Renesas Electronics products, who distributes, disposes of, or otherwise places the product with a third party, to notify such third party in advance of the

such as the of failure at a certain rate and
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