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True Low Power Platform (as low as 66 yA/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

¢ 1.6 V to 5.5 V operation from a single supply

e Stop (RAM retained): 0.23 pA, (LVD enabled): 0.31
LA

e Halt (RTC + LVD): 0.57 pA

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

¢ Operating: 66 yA/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

¢ CISC Architecture (Harvard) with 3-stage pipeline

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

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

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

¢ 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

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

Data Flash Memory

¢ Data Flash with background operation

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

¢ 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, 4 MHz & 1 MHz

Reset and Supply Management

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

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

¢ Up to 2 x I°C multi-master

« Up to 8 x CSI/SPI (7-, 8-bit)

e Up to 4 x UART (7-, 8-, 9-bit)
eUpto1xLIN

Extended-Function Timers

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

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

e Interval Timer: 12-bit, 1 channel

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

Rich Analog

¢ ADC: Up to 26 channels, 10-bit resolution, 2.1 us
conversion time

e Supports 1.6 V

e Internal voltage reference (1.45 V)

* On-chip temperature sensor

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

 RAM parity error check

o RAM write protection

¢ SFR write protection

o lllegal memory access detection

o Clock stop/ frequency detection

¢ ADC self-test

General Purpose I/O
e 5V tolerant, high-current (up to 20 mA per pin)
¢ Open-Drain, Internal Pull-up support

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

¢ Power-on reset (POR) monitor/generator SSOP: 20, 30
¢ Low voltage detection (LVD) with 14 setting options LGA: 25, 36
(Interrupt and/or reset function) BGA: 64
R0O1DS0131EJ0200 Rev.2.00 Page 1 of 124
Oct 12, 2012 RENESAS



RL78/G13 CHAPTER 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 8 KB 12 - - - R5F100AG R5F100BG R5F100CG
KB - KB - - - R5F101AG R5F101BG R5F101CG
96 8 KB 8 KB - - - R5F100AF R5F100BF R5F100CF
KB - - - - R5F101AF R5F101BF R5F101CF
64 4 KB 4 KB R5F1006E R5F1007E R5F1008E R5F100AE R5F100BE R5F100CE
KB - Notet R5F1016E R5F1017E R5F1018E R5F101AE R5F101BE R5F101CE
48 4 KB 3 KB R5F1006D R5F1007D R5F1008D R5F100AD R5F100BD R5F100CD
KB - R5F1016D R5F1017D R5F1018D R5F101AD R5F101BD R5F101CD
32 4 KB 2 KB 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 8KB | 32 KB - R5F100FL | R5F100GL | R5F100JL | R5F100LL | R5F100ML | R5F100PL | R5F100SL
KB - Note3 - R5F101FL | R5F101GL | R5F101JL | R5F101LL | R5F101ML | R5F101PL | R5F101SL
384 | 8KB | 24KB - R5F100FK | R5F100GK | R5F100JK | R5SF100LK | R5F100MK | R5F100PK | R5F100SK
KB - - R5F101FK | R5F101GK | R5F101JK | R5F101LK | R5F101MK | R5F101PK | R5F101SK
256 8KB | 20 KB - R5F100FJ | R5F100GJ | R5F100JJ | R5F100LJ | R5F100MJ | R5F100PJ | R5F100SJ
KB - Note2 - R5F101FJ | R5F101GJ | R5F101JJ | R5F101LJ | R5F101MJ | R5F101PJ | R5F101SJ
192 | 8KB | 16 KB | R5F100EH | R5F100FH | R5F100GH | R5F100JH | R5F100LH | RSF100MH | R5F100PH | R5F100SH
KB - R5F101EH | R5F101FH | R5F101GH | R5F101JH | R5F101LH | R5F101MH | R5F101PH | R5F101SH
128 8KB | 12 KB | R5F100EG | R5F100FG | R5F100GG | R5F100JG | R5F100LG | R5F100MG | R5F100PG -
KB - R5F101EG | R5F101FG | R5F101GG | R5F101JG | R5F101LG | R5F101MG | R5F101PG -
96 8 KB 8 KB | R5F100EF | R5F100FF | R5F100GF | R5F100JF | R5F100LF | R5SF100MF | R5F100PF -
KB - R5F101EF | R5F101FF | R5F101GF | R5F101JF | R5F101LF | RSF101MF | R5F101PF -
64 4 KB 4 KB | R5F100EE | R5F100FE | R5F100GE | R5F100JE | R5F100LE - - -
KB — | ™' | R5F101EE | R5F101FE | R5F101GE | R5F101JE | RSF101LE - - -
48 4 KB 3 KB | R5F100ED | R5F100FD | R5F100GD | R5F100JD | R5F100LD - - -
KB - R5F101ED | R5F101FD | R5F101GD | R5F101JD | R5F101LD - - -
32 4 KB 2 KB | R5F100EC | R5F100FC | R5F100GC | 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.
2. Thisis about 19 KB when the self-programming function and data flash function are used.
3. Thisis about 31 KB when the self-programming function and data flash function are used.
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RL78/G13

CHAPTER 1 OUTLINE

1.2 Ordering Information

o Flash memory version (lead-free product)

(1/4)

Pin count

Package

Data flash

Part Number

20 pins

20-pin plastic SSOP
(7.62 mm (300))

Mounted

R5F1006AASP, R5F1006CASP, R5F1006DASP, R5F1006EASP
R5F1006ADSP, R5F1006CDSP, R5F1006DDSP, R5F1006EDSP

Not mounted

R5F1016AASP, R5F1016CASP, R5F1016DASP, R5F1016EASP
R5F1016ADSP, R5F1016CDSP, R5F1016DDSP, R5F1016EDSP

24 pins

24-pin plastic WQFN
(fine pitch) (4 x 4)

Mounted

R5F1007AANA, R5F1007CANA, R5F1007DANA, R5F1007EANA
R5F1007ADNA, R5F1007CDNA, R5F1007DDNA, R5F1007EDNA

Not mounted

R5F1017AANA, R5F1017CANA, R5F1017DANA, R5F1017EANA
R5F1017ADNA, R5F1017CDNA, R5F1017DDNA, R5F1017EDNA

25 pins

25-pin plastic FLGA
(83x3)

Mounted

R5F1008AALA, R5F1008CALA, R5F1008DALA, R5F1008EALA
R5F1008ADLA, R5F1008CDLA, R5F1008DDLA, R5F1008EDLA

Not mounted

R5F1018AALA, R5F1018CALA, R5F1018DALA, R5F1018EALA
R5F1018ADLA, R5F1018CDLA, R5F1018DDLA, R5F1018EDLA

30 pins

30-pin plastic SSOP
(7.62 mm (300))

Mounted

R5F100AAASP, R5F100ACASP, R5F100ADASP,

R5F100AEASP, R5F100AFASP, R5F100AGASP

R5F100AADSP, R5F100ACDSP, R5F100ADDSP, R5F100AEDSP,
R5F100AFDSP, R5F100AGDSP

Not mounted

R5F101AAASP, R5F101ACASP, R5F101ADASP,

R5F101AEASP, R5F101AFASP, R5F101AGASP

R5F101AADSP, R5F101ACDSP, R5F101ADDSP, R5F101AEDSP,
R5F101AFDSP, R5F101AGDSP

32 pins

32-pin plastic WQFN
(fine pitch)(5 x 5)

Mounted

R5F100BAANA, R5F100BCANA, R5F100BDANA, R5F100BEANA,
R5F100BFANA, R5F100BGANA

R5F100BADNA, R5F100BCDNA, R5F100BDDNA,
R5F100BEDNA, R5F100BFDNA, R5F100BGDNA

Not mounted

R5F101BAANA, R5F101BCANA, R5F101BDANA, R5F101BEANA,
R5F101BFANA, R5F101BGANA

R5F101BADNA, R5F101BCDNA, R5F101BDDNA,
R5F101BEDNA, R5F101BFDNA, R5F101BGDNA

36 pins

36-pin plastic FLGA
(4x4)

Mounted

R5F100CAALA, R5F100CCALA, R5F100CDALA, R5F100CEALA,
R5F100CFALA, R5F100CGALA
R5F100CADLA, R5F100CCDLA, R5F100CDDLA, R5F100CEDLA,
R5F100CFDLA, R5F100CGDLA

Not mounted

R5F101CAALA, R5F101CCALA, R5F101CDALA, R5F101CEALA,
R5F101CFALA, R5F101CGALA
R5F101CADLA, R5F101CCDLA, R5F101CDDLA, R5F101CEDLA,
R5F101CFDLA, R5F101CGDLA
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RL78/G13 CHAPTER 1 OUTLINE

(2/4)
Pin count Package Data flash Part Number
40 pins 40-pin plastic WQFN Mounted R5F100EAANA, R5F100ECANA, R5F100EDANA, R5F100EEANA,
(fine pitch)(6 x 6) R5F100EFANA, R5F100EGANA, R5F100EHANA

R5F100EADNA, R5F100ECDNA, R5F100EDDNA, R5F100EEDNA,
R5F100EFDNA, R5F100EGDNA, R5F100EHDNA

Not mounted | R5F101EAANA, R5F101ECANA, R5F101EDANA, R5F101EEANA,
R5F101EFANA, R5F101EGANA, R5F101EHANA

R5F101EADNA, R5F101ECDNA, R5F101EDDNA, R5F101EEDNA,
R5F101EFDNA, R5F101EGDNA, R5F101EHDNA

44-pin plastic LQFP Mounted R5F100FAAFP, R5F100FCAFP, R5F100FDAFP, R5F100FEAFP,
(10x 10) R5F100FFAFP, R5F100FGAFP, R5F100FHAFP, R5F100FJAFP,
R5F100FKAFP, R5F100FLAFP

R5F100FADFP, R5F100FCDFP, R5F100FDDFP, R5F100FEDFP,
R5F100FFDFP, R5F100FGDFP, R5F100FHDFP, R5F100FJDFP,
R5F100FKDFP, R5F100FLDFP

Not mounted | R5F101FAAFP, R5F101FCAFP, R5F101FDAFP, R5F101FEAFP,
R5F101FFAFP, R5F101FGAFP, R5F101FHAFP, R5F101FJAFP,
R5F101FKAFP, R5F101FLAFP

R5F101FADFP, R5F101FCDFP, R5F101FDDFP, R5F101FEDFP,
R5F101FFDFP, R5F101FGDFP, R5F101FHDFP, R5F101FJDFP,
R5F101FKDFP, R5F101FLDFP

48 pins 48-pin plastic LQFP Mounted R5F100GAAFB, R5F100GCAFB, R5F100GDAFB, R5F100GEAFB,
(fine pitch) (7 x 7) R5F100GFAFB, R5F100GGAFB, R5F100GHAFB, R5F100GJAFB,
R5F100GKAFB, R5F100GLAFB

R5F100GADFB, R5F100GCDFB, R5F100GDDFB, R5F100GEDFB,
R5F100GFDFB, R5F100GGDFB, R5F100GHDFB, R5F100GJDFB,
R5F100GKDFB, R5F100GLDFB

Not mounted | R5F101GAAFB, R5F101GCAFB, R5F101GDAFB, R5F101GEAFB,
R5F101GFAFB, R5F101GGAFB, R5F101GHAFB, R5F101GJAFB,
R5F101GKAFB, R5F101GLAFB

R5F101GADFB, R5F101GCDFB, R5F101GDDFB, R5F101GEDFB,
R5F101GFDFB, R5F101GGDFB, R5F101GHDFB, R5F101GJDFB,
R5F101GKDFB, R5F101GLDFB

48-pin plastic WQFN Mounted R5F100GAANA, R5F100GCANA, R5F100GDANA, R5F100GEANA,
(7 x7) R5F100GFANA, R5F100GGANA, R5F100GHANA, R5F100GJANA,
R5F100GKANA, R5F100GLANA

R5F100GADNA, R5F100GCDNA, R5F100GDDNA, R5F100GEDNA,
R5F100GFDNA, R5F100GGDNA, R5F100GHDNA, R5F100GJDNA,
R5F100GKDNA, R5F100GLDNA

Not mounted | R5F101GAANA, R5F101GCANA, R5F101GDANA, R5F101GEANA,
R5F101GFANA, R5F101GGANA, R5F101GHANA, R5F101GJANA,
R5F101GKANA, R5F101GLANA

R5F101GADNA, R5F101GCDNA, R5F101GDDNA, R5F101GEDNA,
R5F101GFDNA, R5F101GGDNA, R5F101GHDNA, R5F101GJDNA,
R5F101GKDNA, R5F101GLDNA

44 pins
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RL78/G13

CHAPTER 1 OUTLINE

(3/4)

Pin count

Package

Data flash

Part Number

52 pins

52-pin plastic LQFP
(10 x 10)

Mounted

R5F100JCAFA, R5F100JDAFA, R5F100JEAFA, R5F100JFAFA,
R5F100JGAFA, R5F100JHAFA, R5F100JJAFA, R5F100JKAFA,
R5F100JLAFA
R5F100JCDFA, R5F100JDDFA, R5F100JEDFA, R5F100JFDFA,
R5F100JGDFA, R5F100JHDFA, R5F100JJDFA, R5F100JKDFA,
R5F100JLDFA

Not mounted

R5F101JCAFA, R5F101JDAFA, R5F101JEAFA, R5F101JFAFA,
R5F101JGAFA, R5F101JHAFA, R5F101JJAFA, R5F101JKAFA,
R5F101JLAFA
R5F101JCDFA, R5F101JDDFA, R5F101JEDFA, R5F101JFDFA,
R5F101JGDFA, R5F101JHDFA, R5F101JJDFA, R5F101JKDFA,
R5F101JLDFA

64 pins

64-pin plastic LQFP
(12x12)

Mounted

R5F100LCAFA, R5F100LDAFA, R5F100LEAFA, R5F100LFAFA,
R5F100LGAFA, R5F100LHAFA, R5F100LJAFA, R5F100LKAFA,
R5F100LLAFA
R5F100LCDFA, R5F100LDDFA, R5F100LEDFA, R5F100LFDFA,
R5F100LGDFA, R5F100LHDFA, R5F100LJDFA, R5F100LKDFA,
R5F100LLDFA

Not mounted

R5F101LCAFA, R5F101LDAFA, R5F101LEAFA, R5F101LFAFA,
R5F101LGAFA, R5F101LHAFA, R5F101LJAFA, R5SF101LKAFA,
R5F101LLAFA
R5F101LCDFA, R5F101LDDFA, R5F101LEDFA, R5F101LFDFA,
R5F101LGDFA, R5F101LHDFA, R5F101LJDFA, R5F101LKDFA,
R5F101LLDFA

64-pin plastic LQFP
(fine pitch) (10 x 10)

Mounted

R5F100LCAFB, R5F100LDAFB, R5F100LEAFB, R5F100LFAFB,
R5F100LGAFB, R5F100LHAFB, R5F100LJAFB, R5F100LKAFB,
R5F100LLAFB
R5F100LCDFB, R5F100LDDFB, R5F100LEDFB, R5F100LFDFB,
R5F100LGDFB, R5F100LHDFB, R5F100LJDFB, R5F100LKDFB,
R5F100LLDFB

Not mounted

R5F101LCAFB, R5F101LDAFB, R5F101LEAFB, R5F101LFAFB,
R5F101LGAFB, R5F101LHAFB, R5F101LJAFB, R5F101LKAFB,
R5F101LLAFB
R5F101LCDFB, R5F101LDDFB, R5F101LEDFB, R5F101LFDFB,
R5F101LGDFB, R5F101LHDFB, R5F101LJDFB, R5F101LKDFB,
R5F101LLDFB

64-pin plastic FBGA
(4x4)

Mounted

R5F100LCABG, R5F100LDABG, R5F100LEABG, R5F100LFABG,
R5F100LGABG, R5F100LHABG, R5F100LJABG
R5F100LCDBG, R5F100LDDBG, R5F100LEDBG, R5F100LFDBG,
R5F100LGDBG, R5F100LHDBG, R5F100LJDBG

Not mounted

R5F101LCABG, R5F101LDABG, R5F101LEABG, R5F101LFABG,
R5F101LGABG, R5F101LHABG, R5F101LJABG
R5F101LCDBG, R5F101LDDBG, R5F101LEDBG, R5F101LFDBG,
R5F101LGDBG, R5F101LHDBG, R5F101LJDBG
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RL78/G13 CHAPTER 1 OUTLINE
(4/4)
Pin count Package Data flash Part Number
80 pins 80-pin plastic LQFP Mounted R5F100MFAFA, R5F100MGAFA, R5F100MHAFA, R5F100MJAFA,
(14 x 14) R5F100MKAFA, R5F100MLAFA
R5F100MFDFA, R5F100MGDFA, R5F100MHDFA,
R5F100MJDFA, R5F100MKDFA, R5F100MLDFA
Not mounted R5F101MFAFA, R5F101MGAFA, R5F101MHAFA, R5F101MJAFA,
R5F101MKAFA, R5F101MLAFA
R5F101MFDFA, R5F101MGDFA, R5F101MHDFA,
R5F101MJDFA, R5F101MKDFA, R5F101MLDFA
80-pin plastic LQFP Mounted R5F100MFAFB, R5F100MGAFB, R5F100MHAFB, R5F100MJAFB,
(fine pitch) (12 x 12) R5F100MKAFB, R5F100MLAFB
R5F100MFDFB, R5F100MGDFB, R5F100MHDFB,
R5F100MJDFB, R5F100MKDFB, R5F100MLDFB
Not mounted R5F101MFAFB, R5F101MGAFB, R5F101MHAFB, R5F101MJAFB,
R5F101MKAFB, R5F101MLAFB
R5F101MFDFB, R5F101MGDFB, R5F101MHDFB,
R5F101MJDFB, R5F101MKDFB, R5F101MLDFB
100 pins 100-pin plastic LQFP Mounted R5F100PFAFB, R5F100PGAFB, R5F100PHAFB, R5F100PJAFB,
(fine pitch) (14 x 14) R5F100PKAFB, R5F100PLAFB
R5F100PFDFB, R5F100PGDFB, R5F100PHDFB, R5F100PJDFB,
R5F100PKDFB, R5F100PLDFB
Not mounted R5F101PFAFB, R5F101PGAFB, R5F101PHAFB, R5F101PJAFB,
R5F101PKAFB, R5F101PLAFB
R5F101PFDFB, R5F101PGDFB, R5F101PHDFB, R5F101PJDFB,
R5F101PKDFB, R5F101PLDFB
100-pin plastic LQFP Mounted R5F100PFAFA, R5F100PGAFA, R5F100PHAFA, R5F100PJAFA,
(14 x 20) R5F100PKAFA, R5F100PLAFA
R5F100PFDFA, R5F100PGDFA, R5F100PHDFA, R5F100PJDFA,
R5F100PKDFA, R5F100PLDFA
Not mounted R5F101PFAFA, R5F101PGAFA, R5F101PHAFA, R5F101PJAFA,
R5F101PKAFA, R5F101PLAFA
R5F101PFDFA, R5F101PGDFA, R5F101PHDFA, R5F101PJDFA,
R5F101PKDFA, R5F101PLDFA
128 pins 128-pin plastic LQFP Mounted R5F100SHAFB, R5F100SJAFB, R5F100SKAFB, R5F100SLAFB
(fine pitch) (14 x 20) R5F100SHDFB, R5F100SJDFB, R5F100SKDFB, R5F100SLDFB
Not mounted R5F101SHAFB, R5F101SJAFB, R5F101SKAFB, R5F101SLAFB
R5F101SHDFB, R5F101SJDFB, R5F101SKDFB, R5F101SLDFB
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RL78/G13

CHAPTER 1 OUTLINE

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

PartNo. R5F100LEAXxxxFB

LA
BG

ROM

A:
D:

ROM

CFXCIOmMmMOO >

NIUZIr~“EemMmmOW>»0ON®

101

Package type:
SP :

: SSOP, 0.65 mm pitch
: LQFP, 0.80 mm pitch

: LQFP, 0.65 mm pitch

: LQFP, 0.50 mm pitch

: WQFN, 0.50 mm pitch
: LGA, 0.50 mm pitch

: FBGA, 0.40 mm pitch

number (Omitted with blank products)

— Classification:

Consumer applications, operating ambient temperature : -40°C to 85°C
Industrial applications, operating ambient temperature : -40°C to 85°C

capacity:
16 KB

. 32 KB
. 48 KB
: 64 KB
: 96 KB
: 128 KB
: 192 KB
: 256 KB
: 384 KB
:512 KB

Pin count:

: 20-pin
: 24-pin
: 25-pin
1 30-pin
1 32-pin
1 36-pin
1 40-pin
: 44-pin
1 48-pin
: 52-pin
: 64-pin
: 80-pin
: 100-pin
1 128-pin

RL78/G13 group
100 : Data flash is provided

: Data flash is not provided

Memory type:
F : Flash memory

Renesas MCU

Renesas semiconductor product

Remark For details about extended-temperature products (operating ambient temperature: —40°C to 105°C),
contact a Renesas Electronics Corporation or an authorized Renesas Electronics Corporation

distributor.

R01DS0131EJ0200 Rev.2.00
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RL78/G13

CHAPTER 1 OUTLINE

1.3 Pin Configuration (Top View)

1.3.1 20-pin products

e 20-pin plastic SSOP (7.62 mm (300))

P01/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——

Voo O——

= ©o0O~NOOH~»WN =

o

O

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/S100/RxD0/TOOLRXD/SDAQ0
<~—0O P12/S000/TxD0O/TOOLTXD
~—O P16/T101/TO01/INTP5/SO11
<~—O P17/T102/TO02/S111/SDA11
<——=O 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.

R01DS0131EJ0200 Rev.2.00
Oct 12, 2012
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RL78/G13 CHAPTER 1 OUTLINE

1.3.2 24-pin products

e 24-pin plastic WQFN (fine pitch) (4 x 4)

o
S
<
o
@ Q
2
oo
| o) Yo
9o i
89k Zz
ok o<
(O =~
n0xo
s FE O
w=¢c sk
N ZX OO
Z<02092
IRQLQDE
y¥e2c-cde
fooooa
T TT T T T exposed die pad
181716151413
P21/ANI1/AVRrerm O=—=119 12 [f«—=O P17/T102/TO02/SO11
P20/ANIO/AVrerr O=—{20 P11 ~—0O P50/INTP1/SI11/SDA11
P01/ANI16/TO00/RxD1 O 21 1 10 [~—O P30/INTP3/SCK11/SCL11
POO/ANI17/TI00/TxD1 O=+—={22 | ' 9[~—0O P31/TI03/TO03/INTP4/PCLBUZ0
P40/TOOLO O=—={23 | ! 8«0 P61/SDAAO
O 24 7 |=—O P60/SCLAO
RESET 1234586
FIEL
EO+=m
£ XN
Sat
- X
0§
o
o

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

Remark For pin identification, see 1.4 Pin Identification.

R01DS0131EJ0200 Rev.2.00
Oct 12, 2012
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RL78/G13

CHAPTER 1 OUTLINE

1.3.3 25-pin products

e 25-pin plastic FLGA (3 x 3)

Top View Bottom View
- -
A (0 O ) e 5 CB O OO @
SOOI 4 OO 00O
SO NONGNS. 3 OO 00O
) DO 2 OO O0OO0O0
H,.\) O O 1 @ ONONO) @
\ )
! \ ' o
i
A B\C D E E D C A
INDEX MARK INDEX MARK
A B C D E
P40/TOOLO RESET PO1/ANI16/ P22/ANI2 P147/ANI18
5 TOO00/RxD1
P122/X2/ P137/INTPO POO/ANI17/ P21/ANI1/ P10/SCKO00/
4 EXCLK TIOO/TxD1 AVREFM SCLO00
P121/X1 Vob P20/ANIO/ P12/S0O00/ P11/S100/
3 AVREeFP TxDO/ RxDO/
TOOLTxD TOOLRXD/
SDAO0O
REGC Vss P30/INTP3/ P17/TI102/ P50/INTP1/
2 SCK11/SCL11 TO02/S011 SI111/SDA11
P60/SCLAO P61/SDAAO P31/TI03/ P16/TI01/ P130
1 TOO03/INTP4/ TOO1/INTP5
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.

R01DS0131EJ0200 Rev.2.00
Oct 12, 2012
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RL78/G13 CHAPTER 1 OUTLINE

1.3.4 30-pin products

e 30-pin plastic SSOP (7.62 mm (300))

P20/ANIO/AVRerp O=—1 O 30 [«—=O P21/ANI1/AVrerm
PO1/ANI16/TO00/RXD1 O=—>2 29 |=—0O P22/ANI2
POO/ANI17/TI00/TXxD1 O=~—=3 28 [+—0O P23/ANI3
P120/ANI19 O=~—{4 27+—0O P147/ANI18
P40/TOOLO O=~—~5 26 O P10/SCKO00/SCL00/(TI07)/(TO0Q7)
6
7
8

RESET O—— 25 =—=0 P11/S100/RxD0/TOOLRxD/SDA00/(T106)/(TO06)
P137/INTPO O—— 24 |=—0 P12/S000/TxD0/TOOLTxXD/(TI105)/(TO05)
P122/X2/EXCLK O—— 23 [~—0 P13/TxD2/S020/(SDAAOQ)/(T104)/(TO04)

P121/X1 O 9 22|~——=0 P14/RxD2/S120/SDA20/(SCLAO)/(TI03)/(TO03)
REGC O—10 21|~——=0 P15/PCLBUZ1/SCK20/SCL20/(TI02)/(TO02)
Vss O—— 11 20 |~——=O P16/TI01/TO01/INTP5/(RXDO)
Voo O——{12 19 [=—=O P17/TI02/TO02/(TXDO)
P60/SCLAO O 13 18[+——=0 P51/INTP2/SO11
P61/SDAAO O 14 17 [«=—=O P50/INTP1/SI11/SDA11
P31/TI03/TO03/INTP4/PCLBUZ0 O=~—+{15 16[«——=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 1/0
redirection register (PIOR).

R01DS0131EJ0200 Rev.2.00
Oct 12, 2012
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RL78/G13 CHAPTER 1 OUTLINE

1.3.5 32-pin products

e 32-pin plastic WQFN (5 x 5)

P12/S000/TxDO/TOOLTXD/(TI05)/(TO05)

P16/T101/TO01/INTP5/(RXDO0)

J=——0O P17/TI02/TO02/(TXDO)

exposed die pad

~—O P15/PCLBUZ1/SCK20/SCL20/(T102)/(TO02)

83 |«~——0O P11/SI00/RxD0/TOOLRXD/SDA0O/(TIOB)/(TOO6)

N
[\S]
Nl~——=0O P14/RxD2/S120/SDA20/(SCLA0)/(TI03)/(TO03)

Nl=—=0 P10/SCKO00/SCLO0/(TIO?7)/(TO07)
Nl«——0O P13/TxD2/S020/(SDAAQ)/(TI04)/(TO04)

-
©
-
oo

P147/ANH8 O=—l25

P23/ANI3 O~—{26 !

P22/ANI2 Q=27
P21/ANI1/AVRerM O=—=128
P20/ANI0/AVrerr O=—+29

P01/ANI16/TO00/RxD1 O=—={30
POO/ANI17/TI00/TXD1 O=—={31
P120/ANI19 O=—={32

«—=O P51/INTP2/SO11

~—=O P50/INTP1/SI11/SDA11
«<—=(O P30/INTP3/SCK11/SCL11
-—O P70

«=—=O P31/TI03/TO03/INTP4/PCLBUZ0O
0O P62

«—O P61/SDAAO

«=—O P60/SCLAO

_ D
©O-=-MNwhuo

RESET O——n
P137/INTP0 O——{w
P122/X2/EXCLK O——{ &
REGC O—— o

Vss O———~

Vop O———|

P121/X1 O——— 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 1/0
redirection register (PIOR).

R01DS0131EJ0200 Rev.2.00
Oct 12, 2012
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RL78/G13

CHAPTER 1 OUTLINE

1.3.6 36-pin products

e 36-pin plastic FLGA (4 x 4)

Top View Bottom View
---------- : |Lboooodd
5 ONONONORONG,
4 ONONONORONG,
3 ONONONORONO)
‘ ) 2 ONONONONONO)
\.\_3 SRS ESEAE 1 EDOOOOﬁj
A B\C D E F F E D C B A
INDEX MARK
A B C D E F
P60/SCLAOD Voo P121/X1 P122/X2/EXCLK | P137/INTPO P40/TOOLO
6
P62 P61/SDAAOD Vss REGC RESET P120/ANI19
5
P72/S021 P71/SI21/ P14/RxD2/SI20/ | P31/TI03/TO03/ | POO/TIOO/TxD1 | POL/TOO0/RXD1
2 SDA21 SDA20/(SCLAO) | INTP4/
/(TI03)/(TO03) PCLBUZO
P50/INTP1/ P70/SCK21/ P15/PCLBUZ1/ | P22/ANI2 P20/ANIO/ P21/ANI1/
3 SI11/SDA11 SCL21 SCK20/SCL20/ AVRerP AVREFM
(T102)/(TO02)
P30/INTP3/ P16/TI01/TO01/ | P12/SO00/ P11/SIO0/RXDO/ | P24/ANI4 P23/ANI3
5, | SCK1USCL11 | INTP5/(RXDO) TXDO/TOOLTXD | TOOLRXD/
/(TI05)/(TOO5) SDA00/(TIOB)/
(TO06)
P51/INTP2/ P17/TI02/TO02/ | P13/TxD2/ P10/SCK00/ P147/ANI18 P25/ANI5
1 | so11 (TxDO) S020/(SDAAQ)/ | SCLOO0/(TIO7)/
(T104)/(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 1/0

redirection register (PIOR).

R01DS0131EJ0200 Rev.2.00

Oct 12, 2012
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RL78/G13 CHAPTER 1 OUTLINE

1.3.7 40-pin products

e 40-pin plastic WQFN (6 x 6)

8 [~——=0O P11/5100/RxDO/TOOLRXD/SDA00/(TI06)/(TO0E)

N |=——=0O P12/S000/TxDO/TOOLTXD/(TI0S)/(TO05)

B [~—=0O P13/TxD2/S020/(SDAA0)/(TI04)/(TO04)
R [=—=0 P14/RxD2/SI20/SDA20/(SCLA0)/(TI03)/(TO03)

N |=——=0 P15/PCLBUZ1/SCK20/SCL20/(TI02)/(TO02)
N |=—=0O P16/TI01/TO01/INTP5/(RXD0)
R |=——=0 P17/TI02/TO02/(TXDO)

B [+—=0 P10/SCK00/SCLO0/(TI07)/(TO07)
N [«—=O P51/INTP2/SO11

S |=—0O P147/ANI18

P26/ANI6E O=—»]
P25/ANI5 O=—=132 |
P24/ANI4 O=—{33 |
P23/ANI3 O=——=34 !
P22/ANI2 O=—{35 |
P21/ANI1/AVrerm O=—+36
P20/ANIO/AVRerpr O=—+|37 |
P01/TO00/RxD1 O=—»{38 L

w
=
N
o

__________ P50/INTP1/SI11/SDA11
exposed die pad | 19l«—=0O P30/INTP3/RTC1HZ/SCK11/SCL11

| 18f«——=0O P70/KRO/SCK21/SCL21

 17}«—=0O P71/KR1/SI21/SDA21

I 16}«—=0O P72/KR2/SO21

| 15(«—=0O P73/KR3

, 14l«——=0O P31/TI03/TO03/INTP4/PCLBUZ0

|

|

18«0 P62
POOTIOOTXDT O=—30 S 12|~ =0 P61/SDAAO
P120/ANI9 O~—»|40 11
© 12345678910 [ ~O PBUSCLAC
iooooooooo
CFNrOX O 338
DB SkEnZdQ>>
OWwOmZ XA
ElrxaSW-
S UWrod
i 8 &%
x Q
N 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 1/0O
redirection register (PIOR).

R01DS0131EJ0200 Rev.2.00
Oct 12, 2012
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RL78/G13 CHAPTER 1 OUTLINE

1.3.8 44-pin products

e 44-pin plastic LQFP (10 x 10)

g —
(8]
e 8g
5658
82T 5E
=08%x
EEOSS
_SXEES
el XXE
85eds5s
EOERNA
302X
SRXaollrx
F2o
SEHZo8%s
£Eo85<gaa
= o V4 -
S 0O n N0 x
SEES0RZL -
P SO XV -
NDAXONYNKRLH
© SFEOOS00T
z cfsocsqgamEEY
zZ ¥X9o9oANAd= Ao =
< OO0 xR x0eeo° =
RoQPOELTAEES
SI-deIeern
oY W Y W W W W O W W
33 32 31 30 29 28 27 26 25 24 23
P27/ANI7 O 34 22 |«—(OP50/INTP1/SI11/SDA11
P26/ANI6 O-=—35 21 |«—=0OP30/INTP3/RTC1HZ/SCK11/SCL11
P25/ANI5 O 36 20 |~—0OP70/KR0/SCK21/SCL21
P24/ANI4 O=~—»37 19 |J«—0OP71/KR1/SI21/SDA21
P23/ANI3 O-=-—{38 18 J«——=(OP72/KR2/S021
P22/ANI2 O=—{39 17 f«——=0OP73/KR3
P21/ANI1/AVrerm O-=—+{40 16 |J«—=(OP31/TI03/TO03/INTP4/PCLBUZ0
P20/ANI0/AVrerp O=—{41 15 j«~—(O P63
P01/TO00/RxD1 O 42 14 [«~——=O P62
POO/TI00/TxD1 O=—+{43 O 13 [«—=OP61/SDAAO
P120/ANI19 O=—={44 12 f«——=(OP60/SCLAO
12 3456 78 91011
NOF®N—-—OX -0 g 2
S3olpSkEQZQ>>
EOWO B Z XA
N Eid X A = w —
=iy w oo™ gL
Ed 8%z
- E og
a5 ¢
S 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 1/0
redirection register (PIOR).

R01DS0131EJ0200 Rev.2.00
Oct 12, 2012
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RL78/G13 CHAPTER 1 OUTLINE

1.3.9 48-pin products

e 48-pin plastic LQFP (fine pitch) (7 x 7)

©
o
|_
=z
S - &z
Ngg ££
BES <<
0S8 S-aoxwon
a0 zZ2Zz2zZ2ZzZ2Z2zZ2Z
SEEgissEsass
v—OSv—C\I&NC\IN(\J(\I(\I
[ W o W o O o Y o Y MY o Y o Y o M o WY o My o Y
36 35 34 33 32 31 30 29 28 27 26 25
P120/ANI19 O=—»{37 24[«——=OP147/ANI18
P41/T107/TO07 O 38 23|=——=OP146
P40/TOOLO O 39 22| «——=(OP10/SCK00/SCLO0/(TI07)/(TO07)
RESETO—~{40 21 [«——=~0OP11/S100/RxD0O/TOOLRxD/SDA00/(TI06)/(TO0B)
P124/XT2/EXCLKS O——=|41 20|-——=0OP12/SO00/TxDO/TOOLTXD/(TI05)/(TO05)
P123/XT1 O——~{42 19 [«——=0OP13/TxD2/S020/(SDAAO)/(TI04)/(TO04)
P137/INTPO O—|43 18 [«——=0OP14/RxD2/S120/SDA20/(SCLAO)/(TI03)/(TO03)
P122/X2/EXCLK O—»{44 17 [«——~OP15/PCLBUZ1/SCK20/SCL20/(TI02)/(TO02)
P121/X1 O——]45 16 [«——=~OP16/TI01/TO01/INTP5/(RXDO)
REGCO—{46 15«——~OP17/TI02/TO02/(TXDO)
Vss O——147 14l«——=0OP51/INTP2/SO11
Voo O——|48 13|«——~OP50/INTP1/S111/SDA11
12 345678 9101112
O00000O0OOOO0O
S3¥885558357
20 O O
23 B3532633
85 ggcoflagg
e o FOOSQADSO
TR~ =HH
EofltibrsSy
za> fcoI
St Kk
ST >
Qx X a
29a E
[l zZ

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

Remarks 1. For pin identification, see 1.4 Pin Identification.
2. Functions in parentheses in the above figure can be assigned via settings in the peripheral 1/0
redirection register (PIOR).

R01DS0131EJ0200 Rev.2.00
Oct 12, 2012
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RL78/G13 CHAPTER 1 OUTLINE

e 48-pin plastic WQFN (7 x 7)

©

o

=

=z

S = &t

— 0 wow

Sax =3

Becs <<

038 S-aozxwvon

a0 Z2zZ2zZ2zZ2Z2222

ckkEoIIIILLLL

T O~ MO~ AN MT WO~

OO T~ AN ANANNNNANN

[ I o W W Y o Y Y o Y o Y Y o Y n Y o TR

363534 333231302928272625
P120/ANI19 O=~—{37 24[«—=0O P147/ANI18

P41/TI07/TO07 O=—w={38 !~~~ 7 7 exposed die pad | 23[=—=0O P146

P40/TOOLO O=——+{39 2]l-~—=0O P10/SCK00/SCLO0/(TIO7)/(TO07)

I

P11/S100/RxD0/TOOLRxD/SDA00/(TI06)/(TO06)
P12/S000/TxDO/TOOLTXD/(TIO5)/(TO05)
P13/TxD2/S020/(SDAAQ)/(TI04)/(TO04)
P14/RxD2/S120/SDA20/(SCLAO)/(TI03)/(TO03)
P15/PCLBUZ1/SCK20/SCL20/(TI02)/(TO02)

RESET O——{40
P124/XT2/EXCLKS O——{41
P123/XT1 O——42
P137/INTPO O——|43
P122/X2/EXCLK O——44

I

I

P121/X1 O—|45 16}]«——=0O P16/TI01/TO01/INTP5/(RXDO0)
REGC O——46 15}«——=0O P17/T102/TO02/(TXDO)
Ves O—47 S0 ! 14}~—~0O P51/INTP2/SO11
Voo O——48 13}=——=0O P50/INTP1/SI11/SDA11
12 3456 789101112
O0O0O00OOOOOOOO
22 BBRE55558C
08 208533800
22 g22pgld?
£ cgSxxdvy
FOLAJL0OO
LQPaagrlQ
E o SN
zab <cT
SEZ =¥ 5
D ZF ~N =
SEE  =gR?
EEX o
AN Y
S =~ o
Swon E
Ea z

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

Remarks 1. For pin identification, see 1.4 Pin Identification.
2. Functions in parentheses in the above figure can be assigned via settings in the peripheral 1/0
redirection register (PIOR).

R01DS0131EJ0200 Rev.2.00
Oct 12, 2012

:{ENESAS Page 17 of 124



RL78/G13

CHAPTER 1 OUTLINE

1.3.10 52-pin products

e 52-pin plastic LQFP (10 x 10)

P27/ANI7
P26/ANI6
P25/ANI5
P24/ANI4
P23/ANI3
P22/ANI2
P21/ANI1/AVRerm
P20/ANIO/AVrerr
P130
P03/ANI16/RxD1
P02/ANI17/TxD1
P01/TO00
POO/TI00

g —
)
e 38s
gg@ g0
exgdakt
OGS -
o =ktEkto ~
~N QL XX E —
o< O ¥ O = O
= P E-E) D
EoxkEgpgYya b
> a) [ > =
SR XL P4
= = 0N = ~ O
E5239s58 T o
= osg9§g @R <
S9paxgEQ 5N
SEESRQzZE-2F
1 S OS5V - <0
OR8a088c5Yo0=-E
OEXO NSO T
© Sk o9 qd = D
= g S 8 o N M I~ A o o
z 3 Q2353 EEE
< 020 x x02c5 55
R oPDOECTLEEES S
S¥o-Je3Iworg 33
[y Y o Y o Y o Y o Y o Y o Y N HRY o IR o M o Y
3938 37 36 35 3433 32 3130 2928 27
O=—=40 26 [«—0O P70/KR0/SCK21/SCL21
(@ T V' 25 f«—0O P71/KR1/SI121/SDA21
O=—={42 24 [«—=0O P72/KR2/S021
O~—=43 23 [=—0O P73/KR3/S001
O |44 22 [=—0O P74/KR4/INTP8/SI01/SDA01
Q=145 21 [«—O P75/KR5/INTP9/SCK01/SCLO1
O=—=46 20 [=—O P76/KR6/INTP10/(RXD2)
O 47 19 [=—O P77/KR7/INTP11/(TXD2)
O-— {48 18 [=—O P31/T103/TO03/INTP4/(PCLBUZ0)
O=—={49 17 —0O P63
O=—150 16 —0O P62
O=—+151 15 f«—=O P61/SDAAO
O=——=52 Q 14 «=—O P60/SCLAO
10 11 12 13

P140/PCLBUZO/INTP6 O=——={ —*

P120/ANI19 O=——=™

P41/T107/TO07 O=——= @

P40/TOOLO O=—+ &

RESET O—— o

P124/XT2/EXCLKS O——— &

P123/XT1 O——
P137/INTPO O——= @
P121/X1 O——
REGC O——

Vss
Voo O——

P122/X2/EXCLK O———{©

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

Remarks 1. For pin identification, see 1.4 Pin Identification.

2. Functions in parentheses in the above figure can be assigned via settings in the peripheral 1/0

redirection register (PIOR).

R01DS0131EJ0200 Rev.2.00
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RL78/G13

CHAPTER

1 OUTLINE

1.3.11 64-pin products

e 64-pin plastic LQFP (12 x 12)
e 64-pin plastic LQFP (fine pitch) (10 x 10)

P21/ANI1/AVrRerm O=e—n]
P20/ANIO/AVrerp Oa—»]

P04/SCK10/SCL10 O
P03/ANI16/SI10/RxD1/SDA10 O~—
P02/ANI17/SO10/TxD1 O~—

P141/PCLBUZ1/INTP7 O=——]
P140/PCLBUZO/INTP6 O=——]

Cautions 1.
2.
3.

Remarks 1.
2.

P27/ANI7 Qe ]
P26/ANIB O]
P25/ANI5 Qe |
P24/ANI4 O]
P23/ANI3 O~ |
P22/ANI2 O]

[S.00 ¢ ¢ ) N, BN, B S) BN
O O WN =2 OO

P130 O=——

[ 2304 B¢ B e |
o © © N

P01/TO00 O=~——n
POO/TIO0 O=——r]

[N > B> BN}
A ON =

-
o
-
w

~ o

g8 o

oF &

£ExX O

Xn E

gegx

S E S ®

ExX0oe S

st Q

< S =X q

STETSST

0aZe<0XxX2

EQXSEgESS

S xXg =2

NXXoZ2N®OoT

954}89;\)’5\2 ha

Y

£58535a83% g

S 0 [ alR=N= 1%5)

SEExoNZOT -9

—ll:oo\—|<‘<’>\ -

092 AN 0= A = o=

N xOND 2N = =
0o SEFEPHSO002 Z2LQA
= Cs3a D F iAo
z cfsqadeELEy aadzn
= XxXgo9a9aQX=9d9p EERER
< OO0 xx029py zZzS 5
RoeQQOETOEES STE£Z
T ITO~TABTBLOIRDITDA = S
e l0OWWO W0 D
noooooooooadaadaaa
48 47 46 45 44 43 42 41 40 39 38 37 36 35 34 33

-
(9]

-
o

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

~—=O P30/INTP3/RTC1HZ/SCK11/SCL11

~—=O P05/T105/TO05
~—=O P06/T106/TO06

«—=O P70/KR0/SCK21/SCL21

~—O P71/KR1/SI21/SDA21
«—=O P72/KR2/S021
~—=O P73/KR3/S001

<—O P74/KR4/INTP8/S101/SDA01
~—O P75/KR5/INTP9/SCK01/SCL0O1
<~—O P76/KR6/INTP10/(RXD2)
~—O P77/KR7/INTP11/(TXD2)
~—O P31/TI03/TO03/INTP4/(PCLBUZ0)

~—=O P63
~—O P62
~—O P61/SDAAO
~—0 P60/SCLAO

P120/ANI19 O+ =
P43 O~ ™

P42/T104/TO04 O=a—= @
P41/T107/TO07 O=——= >

RESETO——— &
P124/XT2/EXCLKS O——+ N
P123/XT1 O———{ @
P137/INTPO O——] ©
P121/X1 O—— =2
REGC O—— | =

Vss O———
EVsso O— =~

P40/TOOLO O=— @
P122/X2/EXCLK O———

Make EVsso pin the same potential as Vss pin.

Make Voo pin the potential that is higher than EVboo pin.

Vop O——
EVboo O——

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

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

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

redirection register (PIOR).

. Functions in parentheses in the above figure can be assigned via settings in the peripheral 1/O
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RL78/G13 CHAPTER 1 OUTLINE
e 64-pin plastic FBGA (4 x 4)
Top View Bottom View
SEGEGEORGRORORE 8 O000000O0
OO OO 7 O00000O0O0
SEGNORORONONGNE: 6 ONONOXONONONOXO)
SO NGO RGNS 5 OXONOXORONOXONE)
SO OO0 4 OXOXONONONONOX®)
OO OO OO 3 O000000O0
SEGNORORS 2 ONONOXONONONOXO)
GG ORONE: 1 O000000O0
o yd
A B CDETF GH HGFEDTCBA
Index mark
Pin No. Name Pin No. Name Pin No. Name Pin No. Name
A1l PO5/TI05/TO05 C1 P51/INTP2/SO11 E1 P13/TxD2/S0O20/ G1 P146
(SDAAO)/(TI04)/(TO04)
A2 P30/INTP3/RTC1HZ |C2 P71/KR1/S121/SDA21 |E2 P14/RxD2/SI120/SDA20 |G2 P25/ANI5
/SCK11/SCL11 /(SCLAQ)/(TI03)/(TO03)
A3 P70/KR0/SCK21 C3 P74/KR4/INTP8/SI01  [E3 P15/SCK20/SCL20/  |G3 P24/ANI4
/SCL21 /SDAO1 (TI02)/(TO02)
A4 P75/KR5/INTP9 C4 P52/(INTP10) E4 P16/TI01/TO01/INTP5 (G4 P22/ANI2
/SCKO01/SCLO1 /(S100)/(RxDO)
A5 P77/KR7/INTP11/ C5 P53/(INTP11) E5 PO3/ANI16/SI10/RxD1 (G5 P130
(TxD2) /SDA10
A6 P61/SDAAO cé P63 E6 P41/T107/TO07 G6 P02/ANI17/SO10/TxD1
A7 P60/SCLAO Cc7 Vss E7 RESET G7 P00/TI00
A8 EVooo c8 P121/X1 E8 P137/INTPO G8 P124/XT2/EXCLKS
B1 P50/INTP1/SI11 D1 P55/(PCLBUZ1)/ F1 P10/SCK00/SCL00/ H1 P147/ANI18
/SDA11 (SCK00) (TI07)/(TO07)
B2 P72/KR2/S021 D2 P06/TI06/TO06 F2 P11/S100/RxD0 H2 P27/ANI7
/TOOLRxD/SDAOQO/
(T106)/(TO06)
B3 P73/KR3/S0O01 D3 P17/T102/TO02/ F3 P12/SO00/TxD0 H3 P26/ANI6
(SO00)/(TxDO) [TOOLTxXD/(INTP5)/
(TI05)/(TO05)
B4 P76/KR6/INTP10/ D4 P54 F4 P21/ANI1/AVrerm H4 P23/ANI3
(RxD2)
B5 P31/T103/TO03 D5 P42/T104/TO04 F5 P04/SCK10/SCL10 H5 P20/ANIO/AVrerp
/INTP4/(PCLBUZ0)
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 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 Vbbo and
EVbpo pins and connect the Vss and EVsso pins to separate ground lines.
3. Functions in parentheses in the above figure can be assigned via settings in the peripheral /O

redirection register (PIOR).
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Oct 12, 2012

0

RENESAS

Page 20 of 124



RL78/G13 CHAPTER 1 OUTLINE

1.3.12 80-pin products

e 80-pin plastic LQFP (14 x 14)
e 80-pin plastic LQFP (fine pitch) (12 x 12)

.
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~SPEE_S
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crh<soexxg8 -
E40<aEY3g X z
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I ££020oxx0cePoeoblb
PO IRNRO=-QVADELDEESDDDES
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60 59 58 57 56 55 54 53 52 51 50 49 48 47 46 45 44 43 42 41
P152/ANI10 O=—={61 40 f«——0O P30/INTP3/RTC1HZ/SCK11/SCL11
P151/ANI9 O=—162 39 f=—=O P05/TI05/TO05
P150/ANI8 O=—163 38 f«——=O P06/TI06/TO06
P27/ANI7 O=—~64 37 f«——=0O P70/KR0/SCK21/SCL21
P26/ANI6E O=~—~165 36 [«~—=0O P71/KR1/SI21/SDA21
P25/ANI5 O~—66 35 |«—=(O P72/KR2/S021
P24/ANI4 O=—~67 34 f«—+0O P73/KR3
P23/ANI3 O=~—~168 33 f«——»0 P74/KR4/INTP8
P22/ANI2 O=—"169 32 |~—0O P75/KR5/INTP9
P21/ANI1/AVrerm O=—=[70 31 O P76/KR6/INTP10/(RXD2)
P20/ANIO/AVrerp O=—={71 30 O P77/KR7/INTP11/(TXD2)
P130 O 72 29f«— =0 P67/TI3/TO13
P04/SCK10/SCL10 O=~—={73 28|=—+0 P66/TI12/TO12
PO3/ANI16/SI10/RxD1/SDA10 O=~—=74 27 |=——+0 P65/TI11/TO11
P0O2/ANI17/SO10/TxD1 O=—=75 26 O P64/TI10/TO10
P01/TO00 O=—76 25|« =) P31/TI03/TO03/INTP4/(PCLBUZ0)
POO/TIO0 O~—77 24«0 P63/SDAA1
P144/SO30/TxD3 O 78 23«0 P62/SCLA1
P143/SI30/RxD3/SDA30 O=~—=[79 22—~ P61/SDAAO
P142/5CK30/5CL30 O~——=80 () 21|« -0 P6O/SCLAO
123456 7 8 91011121314151617181920
liilooooo liiiiiiiii
NOODo o SNGIEFO-OX -0 28 3 3
EE=3235C0esxEtgsg>2>8
ZZ<@88ttOLUOmZ><N,I w [}
,\_Bam\\ﬂ'l\tmxmhgi
NNSFs55222 %E"’Q
2ozt osy=d £ &y
o SO ¥ T x Y]
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T 9 o o
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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 Vbb and
EVpoo 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).

R01DS0131EJ0200 Rev.2.00
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CHAPTER 1 OUTLINE

1.3.13 100-pin products

100-pin plastic LQFP (fine pitch) (14 x 14)

s8
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S22 =
ES88 o
cSPEELR 5
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FOSEaESQ -
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ZZ2ZZZ2 0ooRRocozzR0200x EE
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[« a WY a WY WY Y Y WY WY Y o Y Y Y Y Y Y WY WY WY W MY a WY MR W Ry a WY 0 1
7574 7372717069 68 67 66 65 64 63 62 616059 58 57 56 55 54 53 52 51
P156/ANI14 O=—=] 76 50 [«—=O P86/(INTP8)
P155/ANI13 O=—n 77 49 [~—=0 P85/(INTP7)
P154/ANI12 O~ 78 48 l+—=O P84/(INTP6)
P153/ANI11 O=—={ 79 47 |~—0O P83
P152/ANI10 O=—~] 80 46 |+—=O P82/(SO10)/(TXD1)
P151/ANI9 O=—=] 81 45 |«—=O P81/(SI10)/(RXD1)/(SDA10)
P150/ANI8 O=—~| 82 44 l+—=O P80/(SCK10)/(SCL10)
P27/ANI7 O~—{ 83 43 [0 EVsst
P26/ANI6 O=—=] 84 42 t+—=0 P05
P25/ANI5 O=—=] 85 41 |+—=0 P06
P24/ANI4 O=—| 86 40 [=—=O P70/KR0/SCK21/SCL21
P23/ANI3 O=—=] 87 39 [~—=0 P71/KR1/SI21/SDA21
P22/ANI2 O=—] 88 38 [«—=O P72/KR2/S021
P21/ANI1/AVreru O=—1 89 37 [+—=O P73/KR3
P20/ANIO/AVrerp O=—=] 90 36 [~—=O P74/KR4/INTP8
P130 O=—o1 91 35 [~—=0 P75/KR5/INTP9
P102/TI06/TO06 O=—n] 92 34 [=—=O P76/KR6/INTP10/(RXD2)
P04/SCK10/SCL10 O=—~] 93 33 [~—=O P77/KR7/INTP11/(TXD2)
PO3/ANI16/S110/RxD1/SDA10 O=—=1 94 32 [+—=O P67/TI3/TO13
P02/ANI17/SO10/TXD1 O=—=1 95 31 [=—O PB6/TI12/TO12
P01/TO00 O=—~] 96 30 [«—=0 PB5/TI11/TO11
POO/TIO0 O=—=1 97 29 [=—=O PB4/TI10/TO10
P145/TI07/TO07 O=—] 98 28 [«—=0O P31/TI03/TO03/INTP4/(PCLBUZO0)
P144/S080/TxD3 O=—=99 () 27 [~—=0O P63/SDAA1
P143/SI30/RxD3/SDA30 O=—=] 100 26 [+—=O P62/SCLA1
1 23456 7 8 9101112131415161718 192021222324 25
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Cautions 1.
2.
3.
Remarks 1.
2.

Make EVsso, EVss1 pins the same potential as Vss pin.
Make Voo pin the potential that is higher than EVbpo, EVpp1 pins (EVbbo = EVbb1).
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

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

and EVop1 pins and connect the Vss, EVssoand EVss1 pins to separate ground lines.

redirection register (PIOR).

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

CHAPTER 1 OUTLINE

100-pin plastic LQFP (14 x 20)

-0 P146/(INTP4)
[~——O P111/(INTP11)

[«—=O P110/(INTP10)

-0 P101

-0 P10/SCK00/SCLO0/(TI07)/(TO07)

~——~0 P11/S100/RxDO/TOOLRXD/SDAQ0/(TIOB)/(TO06)
-——~O P12/S000/TxDO/TOOLTXD/(INTP5)/(TI05)/(TO05)
[-——~0 P13/TxD2/S020/(SDAAD)/(TI04)/(TO04)

«——~O P14/RxD2/S120/SDA20/(SCLAO)/(TI03)/(TO03)
———~O P15/SCK20/SCL20/(TI02)/(TO02)

[«~——~0 P16/TI01/TO01/INTP5/(SI00)/(RXDO)

~——~0 P17/TI02/T002/(SO00)/(TXDO)
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[0 P50/SI11/SDA11

e
<
s o
O N~ (] - =
&&oé 99
zz39, EEgS
SSo28n 2529 ti
NN2RES o-28 &
LS QA SE <>(<>( oramTOo®
JIXZaR _ofh®rd® SSqaomtwon2ccccoco T
CORB3CE88228E 2222222222222222%2
STNBIREEIINg o TxIITTILSISETR ST
TIEITTTTTO -~ ANTONO - ANNDTLHONLLLLLLLLLLOOS
—————— 000 O r r NNANNNNNTrr-rr-rr—©—©™r -
[ Wy W o Iy o Wy o Wy Wy Wy o Wy W o W Wy o Iy o My M o M o My M o M o M o My I o o O o MY R o Y o MY Y
8079 78 77 76 75 74 73 72 7170 69 68 67 66 65 64 63 62 61 60 59 58 57 56 55 54 53 52 51
P120/ANI19 O=—>]81 50
P47/INTP2 O=~—82 49
P46/INTP1/TI05/TO05 O=——83 48
P45/S001 O=—=84 47
P44/S101/SDA01 O=——+{85 46
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P41 O=——={88 43
P40/TOOLO O=—>89 42
RESET O—90 4
P124/XT2/EXCLKS O——={91 40
P123/XT1 O——{92 39
P137/INTP0 O——={93 38
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Cautions 1.
2.
3.

Remarks 1.
2.

For pin identification, see 1

Make EVsso, EVss1 pins the same potential as Vss pin.
Make Voo pin the potential that is higher than EVbpo, EVop1 pins (EVbbo = EVbb1).
Connect the REGC pin to Vss via a capacitor (0.47 to 1 uF).

.4 Pin Identification.

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.

redirection register (PIOR).

. Functions in parentheses in the above figure can be assigned via settings in the peripheral /O
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CHAPTER 1 OUTLINE

1.3.14 128-pin products

e 128-pin plastic LQFP (fine pitch) (14 x 20)

7/ANI24

6/ANI25

5/ANI26
P95/SCK11/SCL11

P94

P96/SI11/SDA11
P93

P146/(INTP4)
P111/(INTP11)
P110/(INTP10)

P101

P100/ANI20
P1

P147/ANI18

P1

P156/ANI14 O=—
P155/ANI13 O=—~
P154/ANI12 O=—
P153/ANI11 O=—l
P152/ANI10 O-—+
P151/ANI9 O=—=

P150/ANI8 O~—

P27/ANI7 O=—n

P26/ANI6 O~—=

P25/ANI5 O~—=

P24/ANI4 O~—=

P23/ANI3 O=—=

P22/ANI2 O=—~
P21/ANI1/AVreru O=—nl
P20/ANIO/AVrerp O~—n

P130 O=—r]

P102/TI06/TO06 O~—=

P07 O=—
P04/SCK10/SCL10 O~—=
PO3/ANI16/S110/RxD1/SDA10 O~—
P02/ANI17/SO10/TxD1 O~—=
P01/TO00 O=—

POO/TIO0 O=—]
P145/TI07/TO07 O=—~
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118

120
121
122
123
124
125
126
127
128

O

=)
©
@
=
@

>
N
B
3

P11/S100/RxDO/TOOLRXD/SDAQ/(TIOB)/(TO06)
O P12/S000/TXDO/TOOLTXD/(INTP5)/(TI05)/(TO05)

P10/SCK00/SCLO0/(T107)/(TO07)
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P37/ANI21 O=—
P36/ANI22 O=—+ o
P35/ANI23 O=—{~
P34 O=—+ o
P33 O~—©
P32 O=—
P106/TI17/TO17 O=~—+
P47/INTP2 O

P120/ANI19 O=— &
P46/INTP1/TI05/TO05 O=~—

P142/SCK30/SCL30 O=—+ =
P141/PCLBUZ1/INTP7 O=—{r
P140/PCLBUZO/INTP6 Q=—®

P105/TI16/TO16 O=—=
P104/TI15/TO15 O=~—
P103/TI14/TO14 O

P45/SO01 O=—+
P44/S101/SDA01 O=—

P42/TI04/TO04 O=—rl8

P43/SCK01/SCLO1 O=~—

P41 O—+®

P40/TOOLO O=—

P127 O~
P126 O~—®
P125 O—%

RESET O—%

P124/XT2/EXCLKS O——~

P123/XT1 O—~|
P137/INTPO O—8
P122/X2/EXCLK O——~8
REGC 0—8
Vss O—(&
EVsso O—— ®
Voo 0—&
EVooo O——8
P6O/SCLA0 O~—{&
P61/SDAAD O~—{&

P121/X1 0—~{&

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

P86/(INTP8)
P85/(INTP7)

P84/(INTP6)

P83

P82/(SO10)/(TXD1)
P81/(SI110)/(RXD1)/(SDA10)
P80/(SCK10)/(SCL10)
EVoor

EVsst

P05

P06
P70/KR0/SCK21/SCL21
P71/KR1/SI21/SDA21
P72/KR2/S021

P73/KR3

P74/KR4/INTP8
P75/KRS5/INTP9
P76/KR6/INTP10/(RXD2)
P77/KR7/INTP11/(TXD2)
P67/TI13/TO13
P66/TI12/TO12
P65/TI11/TO11
P64/TI10/TO10
P31/TI03/TO03/INTP4/(PCLBUZ0)
P63/SDAA1

P62/SCLAT

Make Voo pin the potential that is higher than EVbpo, EVop1 pins (EVbbo = EVbb1).
Connect the REGC pin to Vss via a capacitor (0.47 to 1 uF).

inside the

microcontroller must be reduced, it is recommended to supply separate powers to the Vob, EVobo
and EVob1 pins and connect the Vss, EVssoand EVss1 pins to separate ground lines.

3.
redirection register (PIOR).

Functions in parentheses in the above figure can be assigned via settings in the peripheral 1/0
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1.4 Pin Identification

ANIO to ANI14,

ANI16 to ANI26:

AVREFM:

AVREFP:

EVbpo, EVbD1:

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

REGC:
RESET:
RTC1HZ:

RxDO to RxD3:

SCKO00, SCK01, SCK10,
SCK11, SCK20, SCK21,
SCK30, SCK31:

External clock input (Main SCLAO, SCLA1, SCLOO,

system clock)
External clock input
(Subsystem clock)

Interrupt request from

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

SDAAQ, SDAA1, SDAOQO,

Regulator capacitance

Reset

Real-time clock correction clock
(1 Hz) output

Receive data

Serial clock input/output

Serial clock output

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, S020, SO21,

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

P60 to P67: Port 6 TI00 to TI07,

P70 to P77: Port 7 TI10 to TI17: Timer input

P80 to P87: Port 8 TOOO 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

R01DS0131EJ0200 Rev.2.00 :{ENESAS Page 25 of 124
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RL78/G13 CHAPTER 1 OUTLINE
1.5 Block Diagram
1.5.1 20-pin products
e _romo [Zomoror
g e
TI01/TO01/P16 ~—~ cht “@» P20 to P22
TI02/TO02/P17 ~—1~ ch2

ch3 <:>

ch

I

ch5

S
e

P30

P40

ch6 <> PomrT1z | P137
oh7 > PORT14  |«~—=Pia7
RL78 “— CODE FLASH MEMORY ANIO/P20 to
WINDOW cru 1 ANI2/P22
WATCHDOG CORE <: ANI16/P01, ANI17/P00,
DATA FLASH MEMORY A/D CONVERTER
TIMER — <:> ANI18/P147
@ AVrerp/P20
LOW-SPEED 12-BIT INTERVAL AVrern/P21
ON-CHP  |—+] TIMER >
OSCILLATOR POWER ON RESET/ PORILVD
VOLTAGE CONTROL
REAL-TIME - DETECTOR
CLOCK
RAM
SERIAL ARRAY RESET CONTROL
UNITO (4ch)
RXDO/P11 —— ‘ {—>| ON-CHIP DEBUG |=—=TOOLO/P40
TXDO/P12 — UARTO
Vop Vss TOOLRxD/P11, SYSTEM
TOOLTXD/P12 I
RxD1/P01 — ] UARTI CONTROL  [~——RESET
TXD1/P00 ~—]
) HIGH-SPEED X1/P121
ON-CHIP
SCK00/P10 K MULTIPLIER& cRC OSCILLATOR| [+ X®/EXCLK/P122
SI00/P11 CSI00 <:> MDLIJ\(:%I;FC,Y
S000/P12 -
ACCUMULATOR VOLTAGE REGG
SCK11/P30 REGULATOR
Si11/P17 csit DIRECT MEMORY
SO11/P16 K ACCESS CONTROL ~—— INTPO/P137
Somcorr— | "o | o
Il e
SDAOO/P11 Pm - BCD N CONTROL INTP3/P30
ADJUSTMENT
SCL11/P30 ~— o1 l~ INTP5/P16
SDA11/P17 =—
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RL78/G13

CHAPTER 1 OUTLINE

1.5.2 24-pin products

TIO0/PO0 —
TOO00/PO1 ~—

TIO1/TO01/P16 ~—

TI02/TO02/P17 ~—

TIO3/TO03/P31 ~—

TIMER ARRAY
UNIT (8ch)

ch0

ch1

ch2

ch3

ch4

ch5

<:> P00, POT
P10to P12, P16, P17
”Cc) P20 to P22
“ﬂ P30, P31
o
o
<:> P60, P61

ché
ch? <M pomrTi2 Kz Pi21,P122
WINDOW
WATCHDOG [
TIMER {—>| PORT14 ~——P147
RL78 — cODE FLASH MEMORY
LOW-SPEED CPU ANIO/P20 to
12-BIT INTERVAL ]
o TIMER K= CORE IN"| DATA FLASH MEMORY ANI2/P22
1 ANI16/PO1, ANI17/P00,
@ )| AID CONVERTER ANI8/P147
REAL-TIME AVrerpr/P20
CLOCK . @ AVrern/P21
SERIAL ARRAY DETECTOR CONTROL
UNITO (4ch) RAM
ooaris {1 wem |
UARTO
TxDO/P12 RESET CONTROL
RxD1/P01 — |~ D ‘
TXD1/P00 ~—
Voo Vss TOOLRxD/P11, {—>| ON-CHIP DEBUG |=——=TOOL0/P40
SCK00/P10 TOOLTXD/P12
SI00/P11 CSl00
SO00/P12 K SYSTEM
SCK11/P30 CONTROL  [«=——RESET
SI11/P50 csi - SERIAL SDAAO/P61 TIGH-SPEED X1/P121
SO11/P17 INTERFACE IICAO |<—= SCLA0/P60 ON-CHIP
osclLLaToR| [ X2/EXCLK/P122
SCLOO/P10 ~— 1500
SDACOPT BUZZER OUTPUT
SCL11/P30 H _________ P VOLTAGE
11 CLBUZO/P31 REGC
SDA11/P50 =—| CLOCK OUTPUT REGULATOR
CONTROL
DIRECT MEMORY
ACCESS CONTROL [~ MULTIPLIERS o INTPO/P137
<:> DIVIDER,
MULITIPLY- <:> INTERRUPT INTP1/P50
BCD - ACCUMULATOR CONTROL INTP3/P30,
ADJUSTMENT INTP4/P31
~—— INTP5/P16
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RL78/G13

CHAPTER 1 OUTLINE

1.5.3 25-pin products

TIMER ARRAY
UNIT (8ch)
s ]
TIO1/TO01/P16 ~—1=| chl
TI02/TO02/P17 ~—= ch2
TIO3/TO03/P31 ~—~ ch3

ch

I

ch5

ché

ch7

WINDOW
WATCHDOG
TIMER

LOW-SPEED
ON-CHIP
OSCILLATOR

12-BIT INTERVAL
TIMER

RxDO/P11 —
TxDO/P12 <—f

RxD1/P01 —
TxD1/P00 -—

SCKO00/P10
SI00/P11
S0O00/P12
SCK11/P30
SI11/P50
SO11/P17

SCLO0/P10 ~—
SDAO00/P11 ~—]

SCL11/P30 -—]

SERIAL ARRAY
UNITO (4ch)

UARTO

UART1

II

Csloo

Csi1

11C00

RL78
CPU
CORE

CODE FLASH MEMORY

DATA FLASH MEMORY

RAM

Voo

Vss TOOLRxD/P11,
TOOLTxD/P12

-

SERIAL
INTERFACE IICAO

SDAAO0/P61
[+<— SCLA0/P60

BUZZER OUTPUT

o]

<:> P00, POT
P10to P12, P16, P17
”Cc) P20 to P22
“ﬂ P30, P31

]
o]
<:> P60, P61

<:>P121, P122

-

A/D CONVERTER

ANIO/P20 to
ANI2/P22

ANI16/P01, ANI17/P00,

ANI18/P147

AVrerpr/P20
AVrern/P21

POWER ON RESET/
VOLTAGE

POR/LVD
CONTROL

DETECTOR

RESET CONTROL

SYSTEM
CONTROL

HIGH-SPEED
ON-CHIP
OSCILLATOR

{—)| ON-CHIP DEBUG |~——=TOOLO/P40

~——RESET

X1/P121

[~——X2/EXCLK/P122

T3 KR N I I o [, | . pcLBUZOP31 VOLTAGE
CONTROL
DIRECT MEMORY -
ACCESS CONTROL MULTIPLIER& CRC ~—— INTPO/P137
K= LR INTP1/P50
MULITIPLY- INTERRUPT
BCD - ACCUMULATOR <= 'GonToL
ADJUSTMENT INTP3/P30,
INTP4/P31
~— INTP5/P16
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RL78/G13 CHAPTER 1 OUTLINE

1.5.4 30-pin products

TIMER ARRAY
PORT 0 P00, PO1
(o _pome__[zoeen
TIO0/PO0 ——
TOOO/POT ~— ch0 {2 port1 KB PiowoP17
TI01/TO01/P16 ~—> - PORT 2 4 >P20to P23

o
=

TI02/TO02/P17 ’
(TI03/TO03/P14) ’
S I oo

- PORT 5 2> ps0, P51

< PORT 6 K 2> P60, P61

(T107/TO07/P10) ~—1~ ch7 PORT 12 -~ P120
RxD2/P14 —— - (21 P121, P122

~—— P137

¥
°
s
&

(TI05/TO05/P12) ~—

o
=
>

(TI06/TO06/P11) =1~

WINDOW

watcHboa [

TIMER
{~>| PORT14 - P147
LOW-SPEED

ON-CHIP 12-BI'!I'_II3'EFERVAL <::>
OSCILLATOR

REALTIME ] ANIO/P20 to
cLock CODE FLASH MEMORY ANI3/P23
RL78 ANI16/PO1, ANI17/P00,
pr— CCOPU <Z>| AID CONVERTER ANI18/P147, ANI19/P120
RE é;'
UNITO (4ch) DATA FLASH MEMORY Qx:i;//ii?
RxDO/P11(RxD0/P16) —| _ @
TXDO/P12(TXDO/P17) ~—] UARTO
POWER ON RESET/
POR/LVD
RxD1/P01 ——~] @ VOLTAGE
TXD1/P00 ~— UART DETECTOR CONTROL
SCKO0/P10 K RAM
SI00/P11 Csioo RESET CONTROL
S000/P12 ~——
SCK11/P30 ‘
SI11/P50 csim Voo Vss TOOLRxD/P11, “ ON-CHIP DEBUG TOOLO/P40
SO11/P51 TOOLTXD/P12
SCLOO/P10~— 1500 |+~ SDAAO/P61(SDAAO/P13)
SDAGO/P1T | SERIAL SYSTEM
INTERFACE IICAQ SCLAOIPGO(SCLAOP14) CONTROL RESET
SCL11/P30~— o1 HIGH-SPEED X1/P121
SDA11/P50 «—| BUZZER OUTPUT o SOC“I'I'_E;"T%R X2/EXCLK/P122
_________ > PCLBUZO/P31,
CLOCK OUTPUT POLBUZI/P15
SERIAL ARRAY CONTROL VOLTAGE REGGC
UNIT1 (2ch) REGULATOR
RxD2/P14 UART2 Mléﬂllgéls e CRC
TxD2/P13 e KDl muLmipLY- RXD2/P14
[unse | ACCUMULATOR INTPO/P137
INTP1/P50
SCK20/P15 =—+ ’
it csiz0 - DIRECT MEMORY (| INTERRUPT INTP2/P51
<—{AccEss CoNTROL CONTROL INTP3/P30,
SO20/P13 INTP4/P31
SCL20/P15 ~— . - . INTP5/P16
SDA20/P14 ~— ADJUSTMENT

Remark Functions in parentheses in the above figure can be assigned via settings in the peripheral I/O
redirection register (PIOR).
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RL78/G13

CHAPTER 1 OUTLINE

1.5.5 32-pin products

TIMER ARRAY
PORT 0 P00, PO1
i o T St
TIOO/POO ——=
TO0O/POT ~— cho <>  PORT1 8 >P10to P17
TI01/TO01/P16 ~—~| cht <:> PORT 2 & >P201to P23
(TI02/T002/P15) < PORT 3 2" >P3o0, P31
(TIO3/TO03/P14)
~——~ P40
(TI04/TO04/P13) =— cha K=
PORT 5 2" >ps0, P51
rosrossmia - | % Co_pomrs_|
(TI06/TO06/P11) ~— ché - PORT 6 3> P60 to P62
(TI07/TO07/P10) =~—
RxD2/P14 — | cn7 ~— P70
|  PoRT12 P120
WINDOW K2 ]P121, P122
WATCHDOG [
TIMER
<:> [~—— P137
LOW-SPEED
W-SPEE 12»BI'_II'_ II’DIIEERVAL -
e — CODE FLASH MEMORY Fiar
RL78 |—\|
REALTIME L e ANIO/P20 to
CLOCK
CORE [\ DATA FLASH MEMORY ANI3/P23
" ANI6/PO1, ANI17/P00,
SERIAL ARRAY @ <{~>| AID CONVERTER ANI18/P147, ANI19/P120
UNITO (4ch) AVrere/P20
AVRrerm/P21
RxDO/P11(RxDO/P16) —| v @
TXDO/P12(TXDO/P17) ~—]
XD 1/P01 POWER ON RESET/ PORILVD
UART1 RAM VOLTAGE CONTROL
TXD1/P00 ~—| DETECTOR
SCK00/P10 K
SI00/P11 Csloo ‘
S000/P12 ~—{ RESET CONTROL
Voo Vss TOOLRXD/P11,
SCK11/P30 TOOLTXD/P12
SI11/P50 csit1
SO11/P51 | | (] ON-CHIP DEBUG [=——=TOOLO/P40
Zg;%(())//: 3 -~ 1000 SERIAL = SDAAO/P61(SDAAO/P13)
INTERFACE 1ICAD SCLAO/PEO(SCLAO/P14) conTEaL RESET
SCL11/P30 =— oy HIGH-SPEED X1/P121
SDA11/P50 ~— BUZZER OUTPUT ON-CHIP
_________ PCLBUZ0/P31, OSCILLATOR X2/EXCLK/P122
PCLBUZ1/P1
CLOCK OUTPUT CLBUZ1/P15
CONTROL
Sml’_‘rﬁ AZRﬁAY VOLTAGE REGG
O2P1a (2ch) MULTIPLIER& CRG REGULATOR
X DIVIDER,
TXD2/P13 ~— UART2 K2 momeLy-
LINSEL ACCUMULATOR 2 |E)'(r2%//?127
SCK20/P15 K DIRECT MEMORY INTP1/P50,
SI20/P14 CSI20 K : ) ACCESS CONTROL <:> ”\C‘TOEI\IBI'FI;UOFI’_T INTP2/P51
S020/P13 INTP3/P30,
INTP4/P31
SCL20/P15~— BCD
INTP5/P16
SDA20/P14 ~— c20 K= pwusTmenT

Remark Functions in parentheses in the above figure can be assigned via settings in the peripheral I/O
redirection register (PIOR).
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CHAPTER 1 OUTLINE

1.5.6 36-pin products

TIMER ARRAY
PoRTO K Z_>Poo, POt
TI00/PO0 —— 1=
TO00/PO1 ~— cho “ﬂ P10to P17

TIO1/TO01/P16 ~—

]

o
E

(TI03/TO03/P14) ’ <

(TI04/TO04/P13) ~—

(TI05/TO05/P12) ~—

(TI0B/TO0B/P11) ~—

(TI07/TO07/P10) ~—
RxD2/P14 —

[

=)
Ed
=

)
=
o

ché

ch7

e
P50, P51

<:> P60 to P62
<:>P7o to P72

~—=P120
WINDOW <~ PORT12
wATCHDOG K> K2 1P121, P122
TIMER
~—— P137
LOW-SPEED
nShet 12-B|TT Imgﬂvm_ -
OSCILLATOR
{”) PoRT14 - P147
CODE FLASH MEMORY
REAL-TIME <:> RL78
CLOCK CPU ANIO/P20 to
CORE
DATA FLASH MEMORY ANI5/P25
SERIAL ARRAY
UNITO (4ch) @ K>| AD CONVERTER ("2 ] ANI18/P147, ANIT9/P120
RxDO/P11(RxD0/P16) —| AVrere/P20
TXDO/P12(TXDO/P17) ~—] UARTO AVreru/P21
RXD1/PO1 ——1{~] @
TxD1/P00 ~—] UART POWER ON RESET/ POR/LVD
VOLTAGE
SCK00/P10 AN DETECTOR CONTROL
SI00/P11 CSloo
S000/P12 @
SCK11/P30
SH1Pao sl RESET CONTROL
SO11/P51 =
SCLOO/P10 ~—| _ Voo Vss TOOLRXD/P1A, ¢ ON-CHIP DEBUG |[~——=TOOLO/P40
Iicoo
SDA0O/P11 H- TOOLTXD/P12
SCL11/P30~— o1 SYSTEM
SDA11/P50 -— SERIAL |~—— SDAAO/P61(SDAAO/P13) CONTROL RESET
- INTERFACE IICAQ HIGH-SPEED X1/P121
[~—— SCLA0/P60(SCLAO/P14) ON-CHIP XO/EXCLK/P122
SERIAL ARRAY OSCILLATOR
0P 14 UNIT? (2ch) BUZZER OUTPUT
X PCLBUZO/P31
a2 || | KD|--------- : VOLTAGE
TXD2/P13
X CLOCK OUTPUT PCLBUZ1/P15 REGULATOR REGC
CONTROL
SCK20/P15 RxD2/P14
SI20/P14 Ccsi20 MULTIPLIER& cRC INTPO/P137
S020/P13 - K| DIVIDER INTP1/P50,
SCK21/P70 Ac"("}%ﬂﬂfk}(&m ) INTERRUPT INTP2/P51
so21/P72 - DIRECT MEMORY
SCL20/P15~— = ACCESS CONTROL |« INTP5/P16
SDA20/P14 ~—|
soporert || 2| o
lic21

Remark Functions in parentheses in the above figure can be assigned via settings in the peripheral I/O
redirection register (PIOR).
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1.5.7 40-pin products

TIMER ARRAY
PORT 0 P00, P01
e _romo fezomor
TIOO/POO ——=
TO00/PO1 ~— cho <>  PORT1 K8 P10t0 P17
TIO1/TO01/P16 ~— )| PORT2 (7 »P20to P26

]

noaooarrs 2|
naaroouea o romra fmen
aoanomrs ~ L |k

~—= P40

(> PORTs L2~ >ps0, P51
| PorTe 3" >P60 to P62
TI07/TO07/P10) ~—=
( Rxoz/Puz — ] o7 <> PORT 7 2 »>P70t0 P73
~——P120
WINDOW |  PoRT12
WATCHDOG  [(Z> K2 P121to P124

(TI05/TO05/P12) ~—

1
o
5
o

(TI0B/TO06/P11) ~—1»]

)
=
>

‘ TIMER
LOW-SPEED 137
IS 12:BIT INTERVAL |
OSCILLATOR TIMER o147
— CODE FLASH MEMORY
REAL-TIME RL78
RTC1HZ/P30 ~—— CLOCK N cCc?FltJE k—] ANIO/P20 to
~| DATA FLASH MEmORY ANIB/P26
SERIAL ARRAY
UNITO (4ch) @ K~>| AD CONVERTER (2] ANI18/P147, ANI19/P120
RxDO/P11(RxD0/P16) — UARTO AVrerp/P20
TxDO/P12(TXDO/P17) ~— AVrern/P21
oo i I Y
UART1
TxD1/P00 ~— ()| KEYRETURN KhoTote
SCK00/P10 AN
SI00/P11 Csloo
Sooo/P12 - POWER ON RESET/ PORILVD
VOLTAGE
SCK11/P30 DETECTOR CONTROL
SI11/P50 Csitt
SO11/P51
SCLO0/P10 ~—] Voo  Vss TOOLRxD/P11,

1IC00 TOOLTxD/P12 RESET CONTROL

SDA00/P11 =—

SCL11/P30~— o1t
SDA11/P50 ~— SERIAL l——~ SDAAO/P61(SDAAO/P13) {_>| ON-CHIP DEBUG [=——=TOOLO/P40
INTERFACEIICAO [, 51 A0/PBO(SCLAO/P14)
SERIAL ARRAY csoﬁTTngL ~—RESET
X1/P121
UNITL een) BUZZER OUTPUT X2/EXCLK/P122
RxD2/P14 UART2 <:> _________ PCLBUZO/P31, HIGH-SPEED
TXD2/P13 ~— c f ON-CHIP XT1/P123
CLOCK OUTPUT PCLBUZ1/P15
OSCILLATOR XT2/EXCLKS/P124
CONTROL
SCK20/P15
VOLTAGE
SI20/P14 CSsl20 - M%mgggﬂ& CRC REGULATOR REGC
S020/P13 K2 MuLTIPLY-
SCK21/P70 ACCUMULATOR E RxD2/P14
SI21/P71 Csi21 INTPO/P137
S021/P72=—11 - DIRECT MEMORY INTP1/P50,
SCL20/P15~—] - ACCESS CONTROL (= wrERRUPT INTP2/P51
SDA20/P14 ] CONTROL INTP3/P30,
SCL21/P70~—] o 50D INTP4/P31
SDA21/P71 —] K2 ADJUSTMENT INTPS/P16

Remark Functions in parentheses in the above figure can be assigned via settings in the peripheral I/O
redirection register (PIOR).
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CHAPTER 1 OUTLINE

1.5.8 44-pin products

TIMER ARRAY
PORT 0 P00, P01
UNIT (8ch) -ﬂ 00. PO
TI00/PO0 —= cho

TOO00/PO1 ~—

]

TIO1/TO01/P16 ~—

o
=

o J
e J

P10to P17

P20 to P27

sy e
(TI02/TO02/P15) (> Ports  [KZ>Pao, Pat
(TI03/TO03/P14)
<_>| PORT4 (2 >P40, P41
(TI04/TO04/P13) == cha
PORT 5 K2 >ps0, P51
S N (o romrs |
(TI0B/TO06/P11) ~—1»] ché - PORT 6 K "4 > P60 to P63
TI07/TO07/P41
(TI07/TO07/P10) ~—] 7
AXD2IP 14 o <D porT7 K@ OPr0t0P73
WINDOW -~ P120
WATCHDOG o 2 1P121to P124
TIMER
~—— P37
LOW-SPEED 12-BIT INTERVAL
ON-CHIP 1 TIMER
OSCILLATOR - 2> P146, P147
AL78 S‘ CODE FLASH MEMORY PORT 14 :
REAL-TIME cPU
RTC1HZ/P30 ~—— CLOCK CORE ANIO/P20 to
DATA FLASH MEMORY ANI7/P27
SERIAL ARRAY
ONITo (iehy @ K~>| AD CONVERTER (2] ANI18/P147, ANI19/P120
RxDO0/P11(RxD0/P16) — AVrere/P20
UARTO
TXDO/P12(TxDO/P17) ~— @ AVreru/P21
oo i I
UART
TXD1/P00 ~— ()| KEYRETURN ﬁggﬁgg to
SCKO0/P10 RAM
SI00/P11 Csloo
S000/P12 POWER ON RESET/ PORILVD
VOLTAGE
SCK11/P30 ‘ DETECTOR CONTROL
SI11/P50 Csitt
SO11/P51 Voo Vss TOOLRXD/P11,
TOOLTXD/P12
SCLOO/P10~— 1500
SDAGOP11 RESET CONTROL
SCL11/P30~— o1t
SDA11/P50 ~— SERIAL l~——~ SDAAO/P61(SDAAO/P13) {_>| ON-CHIP DEBUG [=——=TOOLO/P40
INTERFACE IICAO SCLAO/P60(SCLAO/P14)
SERIAL ARRAY CSOVSTTF%"L [<——RESET
UNIT1 (2ch) BUZZER OUTPUT i;ggwp 122
RxD2/P14 UART2 ) (. PCLBUZO/P31, HIGH-SPEED
TXD2/P13 ~— CLOGK OUTPUT PCLBUZ1/P15 ON-CHIP XT1/P123
OSCILLATOR XT2/EXCLKS/P
CONTROL 2 124
SCK20/P15
VOLTAGE
SI20/P14 Csi20 MULTIPLERS CRC REGULATOR REGC
S020/P13 K1 muLmeLy-
SCK21/P70 ACCUMULATOR - RxD2/P14
SI21/P71 Csi21 INTPO/P137
§021/P72 | <:> DIRECT MEMORY INTP1/P50,
SCL20/P15~—] 120 ACCESS CONTROL <:> INTERRUPT INTP2/P51
SDA20/P14 ]| CONTROL INTP3/P30,
SCL21/P70~— - - BCD INTP4/P31
SDA21/P71 —] ADJUSTMENT INTP5/P16

Remark Functions in parentheses in the above figure can be assigned via settings in the peripheral /O
redirection register (PIOR).
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1.5.9 48-pin products

T'mﬁf; :‘;E)AY <> porTo K=z >Poo, Poi
TI00/PO0 ——~|
TOOO/POT ~— cho >  PomT1 K8 >P10to P17
TIOUTO0N/P16 ~— = on (>  PoRT2 ("8 >P20to P27
TI02/TO02/P17 ~—~] ch2
(TI02/TO02/P15) | PomrTs 2" >Pao, P31
TIO3/TO03/P31 ~—1~ ch3
TI03/TO03/P14
( ) - )| PoRT4 K 2>pao,pat
<~>|  PORTSs K2 >ps0, P51
mosmoosP1z) ~—- o5 | -
(TI0B/TO0B/P11) ~—1= ché - PORT 6 K "4 > P60 to P63
TI07/TO07/P41
(TI07/TO07/P10) =~ 7
RxD2/P14 ——{~] ° <) PorT7 (6 >P70t0 P75
~——=P120
WINDOW K| PorT12
WATCHDOG [ KZP121to P124
‘ TIMER P130
| PoRT13 e
L%"‘,G‘_gﬁgt’ 12-BIT INTERVAL
; TIMER -
OSCILLATOR -“ P140,
PORT 14
P146, P147
REAL-TIME —
RTC1HZ/P30 ~——| CLOCK K= RL78 -] CODE FLASH MEMORY ANIO/P20 to
cPU ~ ANI7/P27
core [K—
SERIAL ARRAY DATA FLASH MEMORY
UNITO (4ch) —) K—>| AD CONVERTER (2] ANI18/P147, ANI19/P120
RXDO/P11(RxDO/P16) —| UARTo @ AVrerp/P20
TXDO/P12(TXDO/P17) ~— AVreru/P21
RXD1/POT ——1~]
UART
i I 5 e A
SCK00/P10 KR5/P75
SI00/P11 CSloo
RAM
SO00/P12 POWERONRESET/|  Lom v
SCKO01/P75 VOLTAGE OR/I
SI01/P74 cslot DETECTOR CONTROL
$001/P73~—1
SCK11/P30 ~—}+] ‘
SI1/P50 csitt RESET CONTROL
SO11/P51~— Voo Vss TOOLRxD/P11,
TOOLTXD/P12
SGLOO/P10~—] —
SDAOO/P11 <] (| ON-CHIP DEBUG TOOLO/P40
SCLO1/P75~—] "oon
SDA01/P74 | SYSTEM RESET
CONTROL X1/P121
SGL11/P30~—]
coA11Pag | 11 (o fsema SDAAO/P61(SDAAO/P13) GrsPEED] [——XeExcLKPze
INTERFACE ICAO SCLAO/PE0(SCLAO/P14) o s%ﬁi?oa XT1/P123
XT2/EXCLKS/P124
SERIAL ARRAY
UNIT1 (2ch) BUZZER OUTPUT PCLBUZ0/P140 VOLTAGE
RXD2/P14 K|=====-==--- (2> (PCLBUZOP31), REGULATOR REGC
TxD2/P13 UART2 CLOCK OUTPUT PCLBUZ1/P15
LINSEL CONTROL RxD2/P14
L trop17
SCK20/P15 MULTIPLIER
SI20/P14 Csl20 (| DvIoER, CRC :mgygg?’
S020/P13~—1 - MULITIPLY-
ACCUMULATOR INTP3/P30,
SCK21/P70 o | INTERRUPT INTP4/P31
SI21/P71 CONTROL
S021/P72 (/| DIRECT MEMORY <~ INTP5/P16
ACCESS CONTROL
SCL20/P15~—] o2 INTP6/P140
SDA20/P14 ~—| oo INTP8/P74,
— INTPO/P75
SCL21/P70 1c21 <:> ADJUSTMENT
SDA21/P71 |

Remark Functions in parentheses in the above figure can be assigned via settings in the peripheral /O
redirection register (PIOR).
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1.5.10 52-pin products
TIMER ARRAY
PORT 0 P00 to P03
oo e
TIOO/PO0 —— =
TOOO/POT ~— cno - PORT 1 8 >P10to P17
TIO1/TO01/P16 ~—
oo cht | PomT2 8 > P20to P27
TI02/TO02/P17 "
(TI02/TO02/P15) - PORT 3 (2> P30, P31
TI03/TO03/P31
- n3
(TI03/TO03/P14) c K
- PORT 4 2> Pao, Pat
PORT 5 2> P50, P51
mosmoosiz || s (| romts |
(TI06/TO06/P11) ~—t=| ché <:> PORT 6 K2 > P60 to P63
TI07/TO07/P41
(TI07/TO07/P10) ~—+]
ooy S oh? )| PorRT7 KB >ProtoP77
(RxD2/P76)
-~ P120
JNDOW | PoRT12 (2 P121 10 P124
TIMER P130
<~ PORT13 e
O SPEED 12:8IT INTERVAL |
3 TIMER P140,
OSCILLATOR - PORT 14 (3> P146, P147
REALTIME |/
RTC1HZ/P30 ~—— CLOCK (g ANIOPP20 10
e [ coverLasHenony ik
) )
SERIAL ARRAY CCOP;E — )| A/D CONVERTER ANI18/P147, ANIH9/P120
UNITO (4ch) ~| DATA FLASH MEMORY AVrerp/P20
RxDO/P11(RxD0/P16) —— UARTO 1 AVrerw/P21
TXDO/P12(TxDO/P17) ~— @
RxD1/P03 ——~ (5 KROPTOt0
(| KevRETURN K E
TXD1/P02 ~— UART KR7/P77
SCK00/P10 - @
Sioo/P11 esi0 POWER ON RESET/
S000/P12 = POR/LVD
VOLTAGE
SCKO01/P75 RAM DETECTOR CONTROL
Sl01/P74 cslot
S001/P73 =
SCK11/P30
RESET CONTROL
SI11/P50 csi SET CONTRO
SO11/P51 = ‘
SCLOO/P10 ~— 1000 Voo Vss TOOLRXD/P11, {~>| on-cHIP DEBUG [~—TOOLOP40
SDA0O/P11 =] TOOLTXD/P12
SCLO1/P75 lICOo1 SYSTEM RESET
SDA01/P74 -] CONTROL XUP121
L11/P30 ~—|
23A11// PSS(; 11 HIGH-SPEED X2/EXCLK/P122
-] ON-CHIP XT1/P123
(o seRn l~——= SDAA0/P61(SDAAO/P13) OSCILLATOR NT2/EXCLKS/P124
INTERFACE IICAQ
CENCAC | scLaopeo(sCLAOP14) ToLTAGE
SERIAL ARRAY
UNITH (2ch) BUZZER OUTPUT REGULATOR reee
RxD2/P14(RxD2/P76) PCLBUZO/P140
UART2 [ | | KD)|-=-=-=-=-=-=--- (PCLBUZO/P31), RxD2/P14 (RxD2/P76)
TxD2/P13(TxD2/P77) CLOCK OUTPUT PCLBUZ1/P15 INTPO/P137
CONTROL INTP1/P50
SCK20/P15 INTP2/P51
SI20/P14 Csi20 MULTIPLIER& CRC INTP3/P30,
5020/P13 ~— @ - DIVIDER, (| INTERRUPT INTP4/P31
MULITIPLY- CONTROL INTPS/P1
SCK21/P70 ACCUMULATOR «— INTP5/P16
SI21/P71 csi21 INTP6/P140
S021/P72 =
DIRECT MEMORY
SCL20/P15 | <>{access conTRoL INTP8/P74 to
lic20 INTP11/P77
SDA20/P14 -]
Sorerpri - e | o
Iic21
pevotyi N TN | VPO

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

redirection register (PIOR).
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RL78/G13 CHAPTER 1 OUTLINE

1.5.11 64-pin products

TIMER ARRAY
PORT 0
UNIT (8ch) -“ PO0to P08
TIOO/PO0 ——=
TO00/POT =— | cho {3  PORT1 K8 >P10to P17
TIO1/TOO1/P16 =—{= cht (M pPorT2 8 >P20to P27
TI02/TO02/P17 ch2
(T102/TO02/P15) - PORT 3 2" > P30, P31
TI03/TO08/P31 ___| | s
(TI03/TO03/P14)
TI04/TO04/P42 " K )| PoRT4 (A >P4otoPa3
(TI04/TO04/P13)
TIO5/TO05/PO5 | - PORT 5 6 >P50to P55
(TI05/TO05/P12)
TIO6/TO06/P06 ___| | < porTs (2> p60 1o P63
(TIOG/TO0B/P11) ohe - °
( TI07/4T0007/P41) "
TI07/TO07/P10) | 7
Rriiay] c <> pPorT7  KED>Pr0t0P77
(RxD2/P76)
~—=P120
WINDOW (> PoRT12 g 1p121 10 P124
waTCHDOG [ o
TIMER o130
(> PorT13 P37
LN SPEED 12:BIT INTERVAL |
TIMER
OSCILLATOR P140, P141,
)| PoRTHa KB D0t pray
REALTIVE |/
RTC1HZ/P30 ~——] CLOCK ANIO/PZ0 to
ANI7/P27
SERIAL ARRAY ANI6/P03, ANI7/P02,
UNITO (4ch) )| AID CONVERTER ANI8/P147, ANI19/P120
RXDO/P11(RxDO/P16) ——| UARTo CODE FLASH MEMORY AVrere/P20
TXDO/P12(TXDO/P17) ~— RL78 AVreru/P21
CcPU
RXD1/P03 — CORE
TXD1/P02 UART1 - DATA FLASH MEMORY | kev ReTuRN KRO/P70 to
SCKO0/P10(SCKOO/P55) =1~ @ KR7/P77
S100/P11(SI00/P16) Csl00
S000/P12(S000/P17) = FOWER ON RESET/
SCKO1/P75 ~—t+] @ VOLTAGE POR/LVD
SI01/P74 csiot DETECTOR CONTROL
$001/P73 ~—
aoros . csio RAM
RESET CONTROL
S010/P02 ~— SET CONTRO
SCK11/P30 ~—1+]
SI11/P50 csint (=] ON-CHIP DEBUG [«——= TOOLO/P40
SO11/P51~—|

SCLOO/P10~— N
SDACOP1T <] licoo Voo, Vss, TOOLRxD/P11, CS(;(STTngL RESET
EVooo EVsso TOOLTXD/P12 X1/P121
SCLO1/P75~— 1co1 TIGHSPEED X2/EXCLK/P122
SDAO1/P74 ~— ON-CHIP XT1/P123
SCL10/P04 ~— o1 SERIAL SDAA0/P61(SDAAO/P13) OSCILLATOR XT2/EXCLKS/P124
SDA10/P03 ~—| - INTERFAGE IICAO SCLAO/P60(SCLAO/P14)
Som s REGULATOR REGC
BUZZER OUTPUT PCLBUZO/P140
_________ 2> (PF’&'BBUUZﬁ% F;32‘11), RxD2/P14 (RxD2/P76)
SERIAL ARRAY CLOCK OUTPUT INTPO/P137
(PCLBUZ1/P55)
UNIT1 (2ch) CONTROL INTP1/P50,
RxD2/P14(RxD2/P76) —] UART2 INTP2/P51
TXD2/P13(TxD2/P77) ~—{ M%mgggm CRC INTP3/P30,
- \ INTP4/P31
MULITIPLY- INTERRUPT
SCK20/P15 <= ACCUMULATOR O oL INTP5/P16(INTP5/P12)
csl20 INTP6/P140,
SI20/P14 - INTP7/P141
$020/P13 ~— /| DIRECT MEMORY
K—]ACCESS CONTROL INTP&/P74,
SCK21/P70 ~—~] INTP9/P75
csizt
Si2/p71 = INTP10/P76(NTP10/P52),
S021/P72~— PN BCD INTP11/P77(INTP11/P53)
SCL20/P15~— G20 N—] ADJUSTMENT
SDA20/P14 ~—

SCL21/P70 =— lic24
SDA21/P71 -—

Remark Functions in parentheses in the above figure can be assigned via settings in the peripheral /O
redirection register (PIOR).
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RL78/G13 CHAPTER 1 OUTLINE

1.5.12 80-pin products

RESET CONTROL

TIMER ARRAY — TIMER ARRAY _—
UNITO (8ch) UNITY (4ch)
TIOO/PO0 ——}+] <> PoRrTO K 7> P00 to P06
TO00/PO1 - cho = THHOTO10/P64
TIO1/TO01/P16 ~—1= ch cht = TI11/TO11/P65 - PORT 1 K8 > P10to P17
TI02/TO02/P17 ~ B
(TI02/TO02/P15) ch2 ch2 — TI12/TO12/P66 “ PORT 2 ﬂ P20 to P27
TI03/TO03/P31 P ch3 ~— TI13/TO13/P67
(TI03/TO03/P14) - PORT 3 2> P30, P31
TIo4To04/P42 | | - K
(TIOATO0/P1S) - PORT 4 (6> P40 to P45
(o)
TI0S/TO05/P05 ___|_| e
(TI05/TO05/P12)
TiosrTo08/P0s || — {_) PorTs (6> P50 to P55
(TI06/TO06/P11) C
TI07/TO07/P41
(TI07/T007/P10) =1~ . <) Porte KB P60toP67
RXD2/P14 ——~|
(RXD2/P76)
<> PorT7 KB >Pr0t0P77
SERIAL ARRAY
UNITO (4ch) K 781 ANI0/P20 to ANI7/P27
RxDO/P11(RXDO/P16) — e 7] ANIB/P150 to ANI11/P153
TxDO/P12(TXDO/P17) ~— ANI16/P03, ANI17/P02,
D13 ANI18/P147, ANI19/P120,
X — ANI20/P100
ART A/D CONVERTER
rovese - [ ]|
SCKOO/P10(SCKOO/P55) ~—t+]
- PORT 10 [~—- P100
S100/P11(S100/P16) Csioo -
SO00/P12(SO00/P17) = AVerp/P20
SCKO1/P43 =] AVeern/P21 <> PomT11 (2> P110, P11
SI01/P44 cslot
SO01/P45~—1—1 - P120
SCK10/PO4 ~—~] PORT™2 k4 pi21toPiza
SHO/PO3 csi1o
g CODE FLASH MEMORY P130
S010/P02 ~— RL78
o e {Z) PoRT13 P17
11/P30 ~—=
csitt CORE DATA FLASH MEMORY
SI11/P50 (| poRTia ) Pi40tOP1A4,
SO11/P51 <1 @ P146, P147
i PORT 15 o
SoADIPae oo
“ KEY RETURN “ KRO/P70 to
SCL10/P04 ~—| KR7/P77
ic10 RAM
SDA10/P03 ~—
s o ]
CONTROL
‘ DETECTOR
SERIAL ARRAY Voo,  Vss, TOOLRXD/P11, ‘
UNITY (4ch) EVooo EVsso TOOLTXD/P12 -

UART2 SERIAL SDAAO/PB1(SDAAO/P13)
RxD2/P14(RxD2/P76) —~| <:> INTERFACE [ICAO
SCLAO/P60(SCLAO/P14)
TXD2/P13(TxD2/P77) ] (| ON-CHIP DEBUG |=——=TOOLO/P40
DR 14 SERIAL SDAA1/P63
TzDS P1aa UART3 {—| INTERFACE IICAT SCLA1/P62
<;> SYSTEM l«——RESET
SCK20/P15 ~—1~ B CONTROL X1/P121
CSi20 UZZER OUTPUT PCLBUZO/P140
SI20/P14 X2/EXCLK/P122
Y TR [z (PCLBUZOP31), HIGH-SPEED
S020/P13~—1 PCLBUZ1/P141
ON-CHIP XT1/P123
SCK21/P70~—-} raeradiad (PCLBUZ1/PSS) OSCILLATOR
SI21/P71 CSi21 CONTROL XT2/EXCLKS/P124
§021/P72 = MULTIPLIER& cRC VOLTAGE
SCK30/P142 ~—1+] | DIVIDER e R REGC
SI30/P143 csi30 MULITIPLY-
|| ACCUMULATOR
SO30/P144 RxD2/P14 (RxD2/P76)
SCK31/P54 ~—{»] | ] DIRECT MEMORY INTPO/P137
S131/P53 csiat K—{ACCESS CONTROL INTP1/P50
S081/P52 ~—{ INTP2/P51
INTP3/P30
S [ ]| | | aowsn |
SDA20/P14 — PR WINDOW II:-I'I—":"lj':’a;(INTP /P12)
INTERRUPT S/P1 S/P1
SCL21/P70~— lic21 watcrpoa (¢ <) 'ConTRoL INTP6/P140,
SDA21/P71 +— TIMER INTP7/P141
SCL30/P142 ~— _ LOW-SPEED INTP8/P74,
I ¥ )
smsomma——“ oncHp [ 12 B'TTIIQEEHVAL - INTP9/P75
SCL31/P54~—] = OSCILLATOR INTP10/P76(INTP10/P110),
SDA31/P53 REALTIVE INTP11/P77(INTP11/P111)
— RTC1HZ/P30 ~—| CLOCK Q —

Remark Functions in parentheses in the above figure can be assigned via settings in the peripheral /O
redirection register (PIOR).

R01DS0131EJ0200 Rev.2.00
Oct 12, 2012

:{ENESAS Page 37 of 124



RL78/G13

CHAPTER 1 OUTLINE

1.5.13 100-pin products

TIMER ARRAY — TIMER ARRAY —
UNITO (8ch) UNIT1 (4ch)
TIO0/PO0 —= - PORT 0 K7 >P00 to P06
TO00/PO1 ~— cho I TiHo/TO10/PE4
TIO1/TO01/P16 ~—{~] cht cht <1 TI11/TO11/P65 - PORT 1 K8 >P10to P17
TI02/TO02/P17 -
(TI02/TO02/P15) ch2 ch2 TH2/TO12/P66 - PORT 2 "8 >P20to P27
TI03/TO03/P31 B
Tio4Too4/P42 | | -
(TI04/TO04/P13)
- PORT 4 8 >Pa0to P47
TI0S/TO0S/P46 ___| | s
(TI05/TO05/P12)
TI06/TO06/P102 = - PORT 5 8 >P50to P57
(TIOB/TO06/P11)
TI07/TO07/P145 ||
(TI07/TO07/P10) ch7 < PORT 6 "8 > P60 to P67
RxD2/P14 —|
e C_pomrr_|
PORT 7 8 »P70t0 P77
SERIAL ARRAY
UNITO (4ch) K 78] ANIO/P20 to ANI7/P27
RXDO/P11(RxD0/P16) —| 7] ANIBIP150 to ANITA/P156 | (< PORT 8 <8P80 to P87
TXDO/P12(TxDO/P17) ~— UARTO ANI16/P03, ANI17/P02,
FXD1/POB(RXD P81 ANI18/P147, ANI19/P120,
X X ] ANI20/P100
UART1 A/D CONVERTER
iy Spitontedpiod s n IR | IR =
SCKOO/P10(SCKO0/P55) ~—+]
PORT 10 ” P100 to P102
S100/P11(SI00/P16) Csl00 “-
S000/P12(S000/P17)~—1 AVrere/P20
SCKO1/P43 ~—+] AVeern/P21 <> PorT11 (2> P110, P111
S101/P44 cslot
S001/P45 P120
(>  PoRT12
SCKA10/P04(SCK10/P80) ~—>] -«- P121 to P124
SI110/P03(SI10/P81) csito
CODE FLASH MEMORY
S010/P02(SO10/P82) 2'}-)75 - g: 23
SCK11/P30 ~—{~]
S111/P50 csi CORE DATA FLASH MEMORY
(> PomrT14 [ B >P140toP147
SO11/P51-—— @
1IC00 PORT15 K 7 o
Somcormi L 1w ]
Sorotias Lot ] ¢
SDA01/P44 ~—| fico1 KRO/P70 1
{Z>| KEYRETURN (8] KR7IPY7 o
SCL10/P04(SCL10/P80) ~— or0 RAM
SDA10/PO3(SDA10/P81) ~—|
- POWER ON RESET,
mocc N
CONTROL
‘ DETECTOR
SERIAL ARRAY Voo, Vss, TOOLRXD/P11, ‘
UNIT1 (4ch) EVooo, EVsso, TOOLTXD/P12 -
EVoor EVsst RESET CONTROL
UART2
RxD2/P14(RxD2/P76) —~] SERIAL SDAAO/P61(SDAAO/P13)
TXD2/P13(TXD2/P77) ~— - INTERFACE IICAQ SCLAO/P60(SCLAO/P14) ¢ ON-CHIP DEBUG TOOLO/P40
RxDS/P143 —1-| UART3 (| sERiAL SDAA1/P63
TXD3/P144 ~ INTERFACE IICA1 SCLA1/P62 SYSTEM AESET
SCK20/P15 ~—+] CONTROL X1/P121
SI20/P14 Csizo BUZZER OUTPUT PCLBUZO/P140 HIGH-SPEED X2/EXCLK/P122
S020/P13 -
_________ [z (PCLBUZOPS1), ON-CHIP XT1/P123
SCK21/P70 =—] CLOCK OUTPUT PCLBUZI/P141 OSCILLATOR XT2/EXCLKS/P124
SI21/P71 csi2t CONTROL (PCLBUZ1/P55)
5021/P72 ~—
MULTIPLIER& VOLTAGE
-] REGC
S o130 | DviDER CRC REGULATOR
OB/ 14 MULITIPLY-
ACCUMULATOR RxD2/P14 (RXD2/P76)
SCK31/P54 «—+] INTPO/P137
SI31/P53 csiat - E\)&EECST S“’ggﬁfg oL INTP1/P46(INTP1/P56),
S031/P52 ~— INTP2/P47
INTP3/P30(INTP3/P57),
sgkigi:i = BCD INTP4/P31(INTP4/P146)
SCL21PTO ADJUSTMENT oo O NIRRT INTP5/P16(INTP5/P12)
DA lic21 watorDoG () INTP6/P140(INTP6/P84),
TIMER INTP7/P141(INTP7/P85)
SCL30/P142 ~— . INTP8/P74(INTP8/P86),
SDA30/P143 ~—{ L%VIYISCT-:IEF%D 12-BIT INTERVAL INTP9/P75(INTP9/P87)
SCL31/P54~— - OSCILLATOR TIMER - INTP10/P76(INTP10/P110),
SDA31/P53 ~—| INTP11/P77(INTP11/P111)
L REAL-TIME
RTC1HZ/P30 =— CLOCK -

Remark Functions in parentheses in the above figure can be assigned via settings in the peripheral I/O
redirection register (PIOR).
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RL78/G13

CHAPTER 1 OUTLINE

1.5.14 128-pin products
TIMER ARRAY 1 TIMER ARRAY —
UNITO (8ch) UNITT (8ch)
TIOO/PO0 ——= < PORT 0 K8 >P00 to PO7
TO00/PO1 ~—] cho — T110/TO10/P64
TIO1/TO01/P16 ~—1» oht ch -~ TI11/TO11/P65 <>  PORT1 K8 >P10to P17
TI02/TO02/P17 _|
(TI02/T002/P15) che ch2 TI2/T012/P66 <> PorT2 KB P20to P27
TI03/TO03/P31 B
(TI0S/TO08P14) ch3 - ch3 I TI13/TO13/P67 - -
TI04/TO04/P42 .| e ‘4» TI14/TO14/P103
(TI04/TO04/P13)
<  PorT4  KTEDPaotopar
TI0S/TO05/P46 | | chs chs - — TisTO15/P104
(TI05/TO05/P12)
TI06/TO06/P102 1, ch6 ch6 ~l—~ TI16/TO16/P105 Po0to P57
(TI0B/TO06/P11)
TI07/TO07/P145
(TI07/TO07/P10) ™ ch7 ch7 ~t—= TI17/TO17/P106 < PORT 6 K8 >P60 to P67
RXD2/P14 — ||
(RxD2/P76)
< Port7 KB DOP70t0P77
SERIAL ARRAY
UNITO (4ch)
RxDO/P11(RxDO/P16) — N PORT 8 <8 >P8o to P87
TXDO/P12(TXDO/P17) ~— ANIO/P20 to ANI7/P27
RXD1/PO3(RxD1/P81) —— ] ANIB/P150to ANN4/P1S6 | L) PORT 9 <8 >Pg0 to P97
TxD1/P02(TxD1/P82) ~—f UART1 ANI16/P03, ANI17/P02,
SCKOOPTO(SCKO0PSS) ANI18/P147, ANI19/P120,
™ A/D CONVERTER ANI20/P100, ANI21/37, PORT 10 “ P100 to P106
SI00/P11(SI00/P16) Csloo - ANI22/P36, ANI23/P35, <;>
S000/P12(S000/P17) ANI24/P117, ANI25/P116,
SCKO1/P43 ~—{] ANI26/P115 < porT L5 P11010 P117
Sl01/Pa4 cslot AVrere/P20
S001/P45 ~— AVrern/P21 P120, P125 to P127
SCK10/P04(SCK10/P80) ~—1] — P121 to P124
SI0/PO3(SI10/P81) csio CODE FLASH MEMORY
S010/P02(SO10/P82) FC“EZS - PORT 13 g}gg
SCK11/P95 =—1+] CORE DATA FLASH MEMORY
SI11/P96 csi1 <> PorT14a KB P140toP147
SO11/P97 @
11C00 PORT 15 o
Sovoonr |t ]
SCLO1/P43 ~— oor @
SDA01/P44 ]
(> KEY RETURN E:%g;g to
SCL10/P04(SCL10/P80) ~— 1ot RAM
SDA10/PO3(SDA10/P81) ~—|
SCL11/P95 ~— or POWER ON RESET/ PORILVD
SDA11/P96 ~—| VOLTAGE
‘ DETECTOR CONTROL
SERIAL ARRAY Voo, Vss, TOOLRxD/P11,
UNIT1 (4ch) EVooo, EVsso, TOOLTXD/P12
EVoor EVsss RESET CONTROL
RxD2/P14(RXD2/P76) — |~ UART2 SERIAL SDAAO/P61(SDAAO/P13)
TxD2/P13(TxD2/P77) ~—— INTERFACE IICA0 SCLA0/PE0(SCLAO/P14) ON-CHIP DEBUG TOOLOP40
RxD3/P143 —— SERIAL SDAA1/P63
TXD3/P144 ~— UARTS < INTERFACE IICA1 SCLA1/P62 p— =
SCK20/P15 ~—1] CONTROL X1Pi21
S120/P14 — = csl2o BUZZER OUTPUT PCLBUZO/P140 ~  XOEXCLK/P122
soeoPi3~—~—1 I | |~k ____ II‘>(PCLBUZO/P31), HIGH-SPEED
- PCLBUZ1/P141 ON-CHIP XT1/P123
SCK21/P70 ~—1{] CLOCK OUTPUT (POLBUZ1/P55) OSCILLATOR
SI21/P71 —~ csi2t CONTROL XT2/EXCLKS/P124
8021/P72 ~——
MULTIPLIER&
VOLTAGE
SCK30/P142 ~—~] DIVIDER, cre = RCE)GUL(ZTOR REGC
S130/P143 — o] CSI30 <Dl momecy-
S080/P144 ~—1 ACCUMULATOR RxD2/P14 (RXD2/P76)
SCK31/P54 ~—~ DIRECT MEMORY INTPO/P137
SI31/P53 —= Csi31 @ ACCESS CONTROL INTP1/P46 (INTP1/P56),
S031/P52 INTP2/P47
INTP3/P30 (INTP3/P57),
-~ BCD
sorsomt - | l1c20 K= apsbsmaent INTP4/P31 (INTP4/P146)
INTERRUPT
SCL21/P70~—]| WINDOW K RoNTRoL INTP5/P16 (INTP5/P12)
SDA21/P71 =] lic21 WATCHDOG [ INTP6/P140 (INTP&/P84),
TIMER INTP7/P141 (INTP7/P85)
SCL30/P142~— _ X INTP8/P74 (INTP8/P86)
11C30 LOW-SPEED ! ,
SDA30/P143 ——:_ oncHP || 12 B'TTI'“’;I‘EERVAL - INTP9/P75 (INTP9/P87)
SCL31/P54 ~— -~ OSCILLATOR INTP10/P76 (INTP10/P110),
SDA31/P53 ~| REALTIVE 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).
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RL78/G13

CHAPTER 1 OUTLINE

1.6 Outline of Functions

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

is set to OOH other than timer output.

(1/2)
ltem 20-pin 24-pin 25-pin 30-pin 32-pin 36-pin
2|2 |22 |2 | 2|3 |&|a|a|ad|a
N 1 N N 1 N X N N 1 N N
s |/2|8|3|s8|s2|g|2|g|c|¢g]z¢c
g g N Ny g 2 £ £ 2 2 Q Q
Code flash memory (KB) 16 to 64 16 to 64 16 to 64 16 to 128 16 to 128 16 to 128
Data flash memory (KB) 4 - 4 - 4 - 4t08 - 4t08 - 4108 -
RAM (KB) 2 to 4" 2 to 4" 2 to 4" 2o 12" 2to 12" 2to 12"
Memory space 1 MB

Main system
clock

High-speed system
clock

X1 (crystal/ceramic) oscillation, external main system clock input (EXCLK)
1t020 MHz: Voo =2.7t0 5.5V, 1t0 8 MHz: Voo = 1.8t02.7 V, 1 to 4 MHz: Voo = 1.6 t0 1.8
Vv

High-speed on-chip
oscillator

1to 32 MHz (Vop =2.7 t0 5.5 V),
110 16 MHz (Voo = 2.4 to 5.5 V),
1to 8 MHz (Voo = 1.8 to 5.5 V),
1to 4 MHz (Vobo = 1.6 t0 5.5 V)

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

LV (Low-voltage main) mode:

Subsystem clock

Low-speed on-chip oscillator

15 kHz (TYP.)

General-purpose register

(8-bit register x 8) x 4 banks

time

Minimum instruction execution

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

¢ Data transfer (8/16 bits)

¢ 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.

1/O port Total 16 20 21 26 28 32
CMOS I/0 13 15 15 21 22 26
CMOS input 3 3 3 3 3 3
CMOS output - - 1 - - -
N-chO.D1/O (6 V - 2 2 2 3 3
tolerance)

Timer 16-bit timer 8 channels
Watchdog timer 1 channel
Real-time clock (RTC) 1 channel
12-bit interval timer 1 channel
(Im
Timer output 3 channels 4 channels 4 channels (PWM outputs: 3""%),

(QP»XZ':;I outputs: | (PWM outputs: 3"*?) 8 channels “*** (PWM outputs: 7"
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.

The number of outputs varies, depending on the setting of channels in use and the number of the

master.

When setting to PIOR = 1
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<R>

RL78/G13 CHAPTER 1 OUTLINE
(2/2)
ltem 20-pin 24-pin 25-pin 30-pin 32-pin 36-pin

T oy oy oy s} oy oy} sy, T oy} T T
[4)] [¢)] [$)] )] (8] [¢)] [$)] [4)] [¢)] ()] )] )]
A T N 1 1 N 1 T A 1 T I
o o o o o o o o o o o o
gl | S|3|8|lz|8|z|8|2|38]|39
Q Q 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: fuain = 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 I°C
e CSI: 1 channel/simplified I°C
[30-pin, 32-pin products]

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

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

: 1 channel/UART: 1 channel
: 1 channel/UART: 1 channel

: 1 channel/UART: 1 channel
: 1 channel/UART: 1 channel

: 1 channel/lUART (UART supporting LIN-bus): 1 channel

: 1 channel/UART: 1 channel
: 1 channel/UART: 1 channel

: 2 channel/lUART (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 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 ti

mer

¢ Internal reset by power-on-reset
¢ Internal reset by voltage detector

¢ Internal reset by illegal instruction execution

¢ Internal reset by RAM parity
¢ Internal reset by illegal-mem

Note

error
ory access

Power-on-reset circuit

1.51 0
1.50 £0

e Power-on-reset:
e Power-down-reset:

.03V
.03V

Voltage detector ¢ Rising edge : 1.67 V 10 4.06 V (14 stages)
o Falling edge : 1.63 V to 3.98 V (14 stages)
On-chip debug function Provided

Power supply voltage

Voo=16t055V

Operating ambient temperature

Ta=-40to +85 °C

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 CHAPTER 1 OUTLINE

[40-pin, 44-pin, 48-pin, 52-pin, 64-pin products]
Caution This outline describes the functions at the time when Peripheral 1/0 redirection register (PIOR)
is set to OOH other than timer output.

(1/2)
ltem 40-pin 44-pin 48-pin 52-pin 64-pin

S 13|83 /8|3 |8 |8 8|8

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) 4t08 - 4t08 - 4108 4t08 - 4108 -
RAM (KB) 2to 16" 2 to 32" 2 to 32" 2 to 32" 2 to 32"
Memory space 1 MB

X1 (crystal/ceramic) oscillation, external main system clock input (EXCLK)
1t020 MHz: Voo =2.7t0 5.5V, 1 to 8 MHz: Voo =1.810 2.7 V, 1 to 4 MHz: Voo = 1.6 to
1.8V

Main system
clock

High-speed system
clock

HS (High-speed main) mode: 1 to 32 MHz (Voo = 2.7 to 5.5 V),
HS (High-speed main) mode: 1to 16 MHz (Voo =2.4t0 5.5 V),
LS (Low-speed main) mode: 1to 8 MHz (Voo =1.8105.5V),

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

High-speed on-chip
oscillator

<R> Subsystem clock XT1 (crystal) oscillation, external subsystem clock input (EXCLKS)
32.768 kHz

<R> Low-speed on-chip oscillator 15 kHz (TYP.)

<R> General-purpose register (8-bit register x 8) x 4 banks

Minimum instruction execution time | 0.03125 us (High-speed on-chip oscillator: fin = 32 MHz operation)

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

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

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.

Instruction set

I/O port Total 36 40 44 48 58
CMOS I/0 28 31 34 38 48
CMOS input 5 5 5 5 5
CMOS output - - 1 1 1
N-chO.D /O (6 V 3 4 4 4 4
tolerance)
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 4 channels (PWM 5 channels (PWM outputs: 4 "%, 8 channels
outputs: 3 "*%), 8 channels"*** (PWM outputs: 7"°?) (PWM outputs:
8 channels "** (PWM 7%
outputs: 7 "%
RTC output 1
¢ 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.
In the case of the 20 KB, this is about 19 KB when the self-programming function and data flash
function are used.
In the case of the 32 KB, this is about 31 KB when the self-programming function and data flash
function are used.
2. The number of outputs varies, depending on the setting of channels in use and the number of the master.
3.  When setting to PIOR =1
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RL78/G13 CHAPTER 1 OUTLINE

(2/2)
Item 40-pin 44-pin 48-pin 52-pin 64-pin
o & o & & & o o & &
3 1 1 1 N N i a N N
o o o o o o o o o o
@ m T 7 3 o) e < g C
T I-><I-I ;I<-I ;<1 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: fwain = 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

<R> Serial interface [40-pin, 44-pin products]

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

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

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

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

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

e CSlI: 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
INterrupt Sources | gyioma 7 7 10 12 13
Key interrupt 4 4 6 8 8
Reset e Reset by RESET pin

¢ Internal reset by watchdog timer

¢ Internal reset by power-on-reset

¢ Internal reset by voltage detector

¢ 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: 1.51+0.03V
e Power-down-reset: 1.50 £0.03 V

Voltage detector ¢ Rising edge : 1.67 V to 4.06 V (14 stages)
e Falling edge : 1.63 V to 3.98 V (14 stages)

On-chip debug function Provided

Power supply voltage Voo=1.6t05.5V

Operating ambient temperature Ta=-40to0 +85°C

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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<R>
<R>

RL78/G13

CHAPTER 1 OUTLINE

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

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

is set to OOH.
(1/2)
Item 80-pin 100-pin 128-pin
RSF100Mx | RSF101Mx | RSF100Px | RSF101Px | RSF100Sx | RSF101Sx
Code flash memory (KB) 96 to 512 96 to 512 192 to 512
Data flash memory (KB) 8 | - 8 ‘ - 8 ‘ -
RAM (KB) 8 to 32 ™! 8 to 32 "' 16 to 32 "'

Memory space

1 MB

Main system
clock

High-speed system
clock

X1 (crystal/ceramic) oscillation, external main system clock input (EXCLK)
1to0 20 MHz: Vop =2.7t0 5.5V, 1 to 8 MHz: Voo = 1.8t02.7 V, 1 to 4 MHz: Voo = 1.6 to
1.8V

High-speed on-chip
oscillator

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

LV (Low-voltage main) mode: 1to 4 MHz (Voo =1.61t05.5V)

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: fn = 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

o Data transfer (8/16 bits)

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

o Multiplication (8 bits x 8 bits)

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

I/0 port Total 74 92 120
CMOS I/0 64 82 110
CMOS input 5 5 5
CMOS output 1 1 1
N-chO.DI/O (6 V 4 4 4
tolerance)
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
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.

In the case of the 32 KB, this is about 31 KB when the self-programming function and data flash

function are used.

The number of outputs varies, depending on the setting of channels in use and the number of the

master
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2/12)

ltem 80-pin 100-pin 128-pin
R5F100Mx | R5F101Mx | R5F100Px R5F101Px R5F100Sx ‘ R5F101Sx

Clock output/buzzer output 2 2 2

e 244 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

<R> 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 I°C: 2 channels/UART: 1 channel

I’C bus 2 channel 2 channel 2 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 4 channels
Vectored Internal 37 37 41
interrupt sources External 13 13 13
Key interrupt 8 8 8
Reset ¢ Reset by RESET pin

¢ Internal reset by watchdog timer

o Internal reset by power-on-reset

¢ Internal reset by voltage detector

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

¢ Internal reset by illegal-memory access

Note

Power-on-reset circuit e Power-on-reset: 1.51+£0.03V
e Power-down-reset: 1.50 £0.03 V

Voltage detector ¢ Rising edge : 1.67 V to0 4.06 V (14 stages)
¢ Falling edge : 1.63 V to 3.98 V (14 stages)

On-chip debug function Provided

Power supply voltage Vob=1.6t05.5V

Operating ambient temperature Ta=-4010 +85 °C

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

2. ELECTRICAL SPECIFICATIONS

Cautions 1. The RL78/G13 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 EVbpoo, EVbb1, EVsso, or EVss1 pin, replace EVooo and
EVop1 with Voo, or replace EVsso and EVss1 with Vss.

3. The pins mounted depend on the product. Refer to 1.3.1 20-pin products to 1.3.14 128-pin
products.
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RL78/G13 2. ELECTRICAL SPECIFICATIONS

2.1 Absolute Maximum Ratings

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

Parameter Symbols Conditions Ratings Unit
Supply voltage Voo -0.5t0 +6.5 Vv
EVopo, EVop1 | EVbpoo = EVob1 -0.5to0 +6.5 \%
Vss -0.5t0 +0.3 \
EVsso, EVsst | EVsso = EVssi -0.51t0 +0.3 \'
REGC pin input voltage | Vireacc REGC -0.3t0 +2.8 \
and -0.3 to Voo +0.3"""
Input voltage Vi P00 to P07, P10 to P17, P30 to P37, P40 to P47, —0.3 to EVbpo +0.3 \

P50 to P57, P64 to P67, P70 to P77, P80 to P87, and —0.3 to Voo +0.3"2
P90 to P97, P100 to P106, P110 to P117, P120,
P125 to P127, P140 to P147

Vi2 P60 to P63 (N-ch open-drain) -0.3t0 +6.5 \Y
Vi P20 to P27, P121 to P124, P137, P150 to P156, -0.3 to Voo +0.3""* \
EXCLK, EXCLKS, RESET
Output voltage Vo1 P00 to P07, P10 to P17, P30 to P37, P40 to P47, —0.3 to EVboo +0.3 \

P50 to P57, P60 to P67, P70 to P77, P80to P87, |  4nd 0.3 to Vob +0.3"*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 Vait ANI16 to ANI26 —0.3 to EVooo +0.3 \%
and —0.3 to AVrerw) +0.3""*%3

Vai2 ANIO to ANI14 —0.3 to Voo +0.3 \

and —0.3 to AVrer@) +0.3"">3

Notes 1. Connect the REGC pin to Vss via a capacitor (0.47 to 1 u4F). This value regulates the absolute
maximum rating of the REGC pin. Do not use this pin with voltage applied to it.
2. Mustbe 6.5V or lower.
3. Do not exceed AVRer+) + 0.3 V in case of A/D conversion target pin.

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

Remarks 1. Unless specified otherwise, the characteristics of alternate-function pins are the same as those of the
port pins.
2. AVrer : + side reference voltage of the A/D converter.
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2. ELECTRICAL SPECIFICATIONS

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

Parameter

Symbols

Conditions

Ratings

Unit

Output current, high loH1

Per pin

P00 to P07, P10 to P17,

P30 to P37, P40 to P47,

P50 to P57, P64 to P67,

P70 to P77, P80 to P87,

P90 to P97, P100 to P106,

P110to P117, P120,

P125 to P127, 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,
P125 to 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,
P110to P117, P146, P147

-100

mA

loHz

Per pin

Total of all pins

P20 to P27, P150 to P156

mA

—2

mA

Output current, low loL1

Per pin

P00 to P07, P10 to P17,

P30 to P37, P40 to P47,

P50 to P57, P60 to P67,

P70 to P77, P80 to P87,

P90 to P97, P100 to P106,

P110to P117, P120,

P125 to P127, 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,
P125 to 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,
P110to P117, P146, P147

100

mA

loL2

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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2. ELECTRICAL SPECIFICATIONS

2.2 Oscillator Characteristics

2.2.1 X1, XT1 oscillator characteristics

(Ta =-40 to +85°C, 1.6 V < EVppo = EVbp1 < Vbp £ 5.5 V, Vss = EVsso = EVss1 =0 V)

Parameter Resonator Recommended Conditions MIN. | TYP. | MAX. Unit
Circuit
X1 clock Ceramic 27V<Vop<55V 1.0 20.0 MHz
oscillation resonator/ 1.8V<Von <27V 1.0 8.0 MHz
frequency (fx)"® | crystal resonator .
1.6V<Vop<1.8V 1.0 4.0 MHz
mm
XT1 clock Crystal resonator 32 ([32.768| 35 kHz
oscillation |lss XT2 XTH1
frequency (fx)"* :

Note Indicates only oscillator characteristics. Refer to AC Characteristics for instruction execution time.

Cautions 1.

When using the X1 oscillator, XT1 oscillator, wire as follows in the area enclosed by the

broken lines in the above figures to avoid an adverse effect from wiring capacitance.

e Keep the wiring length as short as possible.

¢ Do not cross the wiring with the other signal lines.

¢ Do not route the wiring near a signal line through which a high fluctuating current flows.

Always make the ground point of the oscillator capacitor the same potential as Vss.
Do not ground the capacitor to a ground pattern through which a high current flows.
Do not fetch signals from the oscillator.

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.

The XT1 oscillator is designed as a low-amplitude circuit for reducing power consumption,

and is more prone to malfunction due to noise than the X1 oscillator. Particular care is
therefore required with the wiring method when the XT1 clock is used.
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RL78/G13 2. ELECTRICAL SPECIFICATIONS

2.2.2 On-chip oscillator characteristics

(Ta=-40to +85°C, 1.6 V< EVppo = EVpp1 < VoD < 5.5V, Vss = EVsso = EVss1 =0V

Oscillators Parameters Conditions MIN. | TYP. | MAX. | Unit
High-speed on-chip oscillator | fi 1 32 MHz
clock frequency ™"

High-speed on-chip oscillator —20 to +85 °C 1.8 V<Vop<5.5V -1 +1 %
clock frequency accuracy “°* 1.6 V<Vbo<i 8 V 5 +5 %
—40to -20 °C 1.8 V<Vop<5.5V -1.5 +1.5 %
1.6 V<Vop<1.8 V -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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2.3 DC Characteristics

2.3.1 Pin characteristics

(TA =-40 to +85°C, 1.6 V < EVbpo = EVbbp1 < Vbb < 5.5 V, Vss = EVsso = EVss1 =0 V) (1/5)

Items Symbol Conditions MIN. | TYP. | MAX. | Unit
Qutput current, | lont Per pin for P00 to P07, P10 to P17, 1.6 V<EVooo <55V -10.0 mA
high"" P30 to P37, P40 to P47, P50 to P57, Note2

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

Total of POO to P04, P07, P32 to P37, 40V<EVoo<55V -55.0 mA
P40 to P47, P102 to P106, P120, 27V < EVooo< 4.0V ~10.0 mA
P125 to P127, P130, P140 to P145
(When duty = 70%"*?) 1.8V<EVoo<27V -5.0 mA
16 V<EVbo<18V -2.5 mA

Total of P05, P06, P10 to P17, P30, P31,/4.0V<EVooo <55V -80.0 mA
P50 to P57, P64 to P67, P70 to P77, 27V <EVooo < 4.0V _19.0 mA
P80 to P87, P90 to P97, P100, P101,
P110 to P117, P146, P147 1.8V<EVoo<27V -10.0 mA
(When duty = 70% "*°°) 1.6 V<EVom<18V -5.0 mA
Total of all pins 1.6 V<EVopo<55V -135.0| mA
(When dUty = 70%N" 3) Note 4

loHz Per pin for P20 to P27, P150 to P156 16V<Vopb<55V -0.1""**| mA
Total of all pins 1.6V<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 EVbbo,
EVob1, Vop pins to an output pin.
2. However, do not exceed the total current value.
3. Specification under conditions where the duty factor is 70%.
The output current value that has changed the duty ratio can be calculated with the following
expression (when changing the duty factor from 70% to n%).
¢ Total output current of pins = (lon x 0.7)/(n x 0.01)
<Example> Where n = 50% and loH = -10.0 mA
Total output current of pins = (-10.0 x 0.7)/(50 x 0.01) =-14.0 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

(TA =-40 to +85°C, 1.6 V< EVppo = EVbb1 < VDD < 5.5 V, Vss = EVsso = EVss1 = 0 V) (2/5)
Items Symbol Conditions MIN. TYP. MAX. Unit
Output current, | lot1 Per pin for P00 to P07, P10 to P17, 20.0"**| mA
low"*’ P30 to P37, P40 to P47, P50 to P57,

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

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

Per pin for P60 to P63 15.0"°*| mA
Total of POO to P04, P07, P32 to P37,/4.0 V<EVboo <55V 70.0 mA
P40 to P47, P102 to P106, P120, 27V < EVooo < 4.0V 15.0 mA

P125 to P127, P130, P140 to P145

(When duty = 70%"%) 1.8V <EVooo< 2.7V 9.0 mA
1.6 V<EVom<18V 45 mA
Total of P05, P06, P10 to P17, P30, [4.0V<EVboo<55V 80.0 mA
P31, P50 to P57, P64 to P67, 27V < EVooo < 4.0V 35.0 mA
P70 to P77, P80 to P87, P90 to P97,
P100, P101, P110to P117, P146, | -8V SEVom<27V 200 | mA
P147 16 V<EVb<18V 10.0 mA
(When duty = 70% ")
Total of all pins 150.0 mA
(When duty = 70% "*°°)
loL2 Per pin for P20 to P27, P150 to P156 0.4M"* mA
Total of all pins 1.6V<Vop<55V 5.0 mA

(When duty = 70%""*°)

Notes 1. Value of current at which the device operation is guaranteed even if the current flows from an output
pin to the EVsso, EVss1 and Vss pin.
2. However, do not exceed the total current value.
3. Specification under conditions where the duty factor is 70%.
The output current value that has changed 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 = 50% and loL = 10.0 mA
Total output current of pins = (10.0 x 0.7)/(50 x 0.01) = 14.0 mA
However, the current that is allowed to flow into one pin does not vary depending on the duty factor.
A current higher than the absolute maximum rating must not flow into one pin.

Remark Unless specified otherwise, the characteristics of alternate-function pins are the same as those of the
port pins.
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RL78/G13

2. ELECTRICAL SPECIFICATIONS

(TA =-40 to +85°C, 1.6 V< EVppo = EVbb1 < VDD < 5.5 V, Vss = EVsso = EVss1 = 0 V) (3/5)
ltems Symbol Conditions MIN. TYP. MAX. Unit
Input voltage, ViH1 P00 to P07, P10 to P17, P30 to P37, | Normal input buffer |0.8EVbpo EVooo \'
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
Vinz P01, P03, P04, P10, P11, TTL input buffer 2.2 EVboo \Y
P13 to P17, P43, P44, P53 to P55, 40V <EVbo<55V
P80, P81, P142, P143 TTL input buffer 2.0 EVoo Vv
3.3V <EVooo<4.0V
TTL input buffer 1.5 EVooo \
1.6 V<EVbpo<3.3V
ViH3 P20 to P27, P150 to P156 0.7Vop Vop \'
ViH4 P60 to P63 0.7EVbDpo 6.0 \'
ViHs P121 to P124, P137, EXCLK, EXCLKS, RESET 0.8Vop Voo \Y
Input voltage, Vit P00 to P07, P10 to P17, P30 to P37, | Normal input buffer 0 0.2EVopo \'%
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 Vv
P13 to P17, P43, P44, P53 to P55, 40V <EVbpo<5.5V
P80, P81, P142, P143 TTL input buffer 0 0.5 %
3.3V <EVooo<4.0V
TTL input buffer 0 0.32 \Y
1.6 V<EVbpo<3.3V
Vi P20 to P27, P150 to P156 0 0.3Vop
ViLa P60 to P63 0 0.3EVbDo
Vis P121 to P124, P137, EXCLK, EXCLKS, RESET 0 0.2Vop

Caution The maximum value of Vix 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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RL78/G13

2. ELECTRICAL SPECIFICATIONS

(TA =-40 to +85°C, 1.6 V< EVppo = EVbb1 < VDD < 5.5 V, Vss = EVsso = EVss1 = 0 V) (4/5)
ltems Symbol Conditions MIN. TYP. MAX. Unit
Output voltage, | Vo1 P00 to P07, P10 to P17, P30 to P37,| 4.0 V< EVboo < 5.5 V,| EVooo — \'%
high P40 to P47, P50 to P57, P64 to P67,| lon1 = —10.0 mA 1.5
P70 to P77, P80 to P87, P90 to P97, 4.0V <EVooo<5.5 V, EVobo — \Y;
P100 to P106, P110to P117, P120, | | ... = _30mA 0.7
P125 to P127, P130, P140 to P147
2.7V <EVbpo<5.5V,| EVbpo — \%
lowt = —2.0 mA 0.6
1.8 V<EVbpo<5.5V,| EVbpo — \Y
loHt = =1.5 mA 0.5
1.6V <EVbpo<1.8V,| EVbbo — \%
loHt = -1.0 mA 0.5
Vorz P20 to P27, P150 to P156 1.6V<Vop<55V, |Voo-0.5 \%
loHz2 =-100 A
Output voltage, | Vout P00 to P07, P10 to P17, P30 to P37,| 4.0 V<EVooo<5.5V, 1.3 \
low P40 to P47, P50 to P57, P64 to P67,| lo1 = 20 mA
P70 to P77, P80 to P87, P90 to P97, 4.0V <EVooo<55V, 0.7 v
P100 to P106, P110 to P117, P120, lois = 8.5 MA
P125 to P127, P130, P140 to P147
40V <EVooo<55YV, 0.6 \
lot = 3.0 mA
27V<EVooo<55V, 0.4 \
lott=1.5 mA
1.8V <EVooo<5.5V, 0.4 \Y
lot = 0.6 mA
16 V<EVbobo<55V, 0.4 \Y
lot = 0.3 mA
VoLz P20 to P27, P150 to P156 1.6V<Vop<55V, 0.4 \Y
loLa =400 4 A
VoLs P60 to P63 40V <EVooo<55YV, 2.0 \
lots = 15.0 mA
40V <EVooo<55V, 0.4 \
los = 5.0 mA
27V <EVooo<55YV, 0.4 \
los = 3.0 mA
1.8V <EVooo<55YV, 0.4 \Y
lols=2.0 mA
1.6 V<EVboo<5.5V, 0.4 \Y
lota=1.0 mA
Caution P00, P02 to P04, P10 to P15, P17, P43 to P45, P50, P52 to P55, P71, P74, P80 to P82, P96, and
P142 to P144 do not output high level in N-ch open-drain mode.
Remark Unless specified otherwise, the characteristics of alternate-function pins are the same as those of the

port pins.
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RL78/G13 2. ELECTRICAL SPECIFICATIONS

(TA =-40 to +85°C, 1.6 V< EVppo = EVbb1 < VDD < 5.5 V, Vss = EVsso = EVss1 = 0 V) (5/5)
ltems Symbol Conditions MIN. TYP. MAX. Unit
Input leakage ILik P00 to P07, P10 to P17, Vi = EVooo 1 LA
current, high P30 to P37, P40 to P47,

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

P125 to P127, P140 to P147

ILike P20 to P27, P137, Vi = Vop 1 LA
P150 to P156, RESET
ILivs P121 to P124 Vi=Vopo | Ininput port or 1 LA
(X1, X2, XT1, XT2, EXCLK, external clock
EXCLKS) input
In resonator 10 LA
connection
Input leakage IuiLt P00 to P07, P10 to P17, Vi = EVsso -1 LA
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

ILi2 P20 to P27, P137, Vi=Vss —1 LA
P150 to P156, RESET

lus P121 to P124 Vi=Vss | Ininput port or -1 LA
(X1, X2, XT1, XT2, EXCLK, external clock
EXCLKS) input
In resonator -10 HA
connection
On-chip pull-up | Ru P00 to P07, P10 to P17, Vi = EVsso, In input port 10 20 100 kQ
resistance P30 to P37, P40 to P47,

P50 to P57, P64 to P67,
P70 to P77, P80 to P87,
P90 to P97, P100 to P106,
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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2. ELECTRICAL SPECIFICATIONS

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< EVppo = EVbp1 < VoD < 5.5V, Vss = EVsso = EVss1 =0 V) (1/2)
Parameter | Symbol Conditions MIN. TYP. | MAX. Unit
Supply loo1"**" | Operating | HS (high- fin = 32 MHz""*® | Basic Voo =5.0 V 2.1 mA
current mode speedN?laslin) operation Voo = 3.0 V 21 mA

mode
Normal | Voo =5.0V 4.6 7.0 mA
operation [/, 3.0V 46 | 70 | ma
fin = 24 MHz"** | Nomal | Voo =5.0V 3.7 5.5 mA
operation 'y, = 3.0 v 37 | 55 | maA
fin = 16 MHz"** Normal | Voo =5.0V 2.7 4.0 mA
operation | v/, _ 3.0 v 27 | 40 | ma
LS (low- fin = 8 MHz""** Normal | Voo =3.0 V 1.2 1.8 mA
iff;g,,?ﬂei'”) operafion 'y _ o gy 12 | 18 | mA
LV (low- fin = 4 MHz"*® Normal | Voo =3.0V 1.2 1.7 mA
voltage operation 'y, = 2.0 v 12 | 17 | mA
main) mode
Note5
HS (high- fux = 20 MHZ""*?, | Normal | Square wave input 3.0 4.6 mA
speed main) | v/pp — 5.0 v operation | Reanator connection 32 4.8 mA
mode fux = 20 MHZ""*?, | Normal | Square wave input 3.0 4.6 mA
Voo =3.0V operation [ Resonator connection 3.2 4.8 mA
fux = 10 MHZ""*?, | Normal | Square wave input 1.9 2.7 mA
Voo =5.0V operation " Resonator connection 1.9 2.7 mA
fux = 10 MHZ""*?, | Normal | Square wave input 1.9 27 mA
Voo=3.0V operation [ Resonator connection 1.9 2.7 mA
LS (low- fux = 8 MHZ""*?, Normal | Square wave input 1.1 1.7 mA
speed main) | v/p0 - 3,0 v operation | Resaonator connection 1.1 1.7 mA
mode fux = 8 MHZ""?, Normal | Square wave input 1.1 1.7 mA
Voo =2.0V operation [ Resonator connection 1.1 1.7 mA
Subsystem | fsus =32.768 kHz | Normal | Square wave input 41 UA
clock ote s operation " Resonator connection 4.2 LA
operation Ta = -40°C
fsus =32.768 kHz | Normal | Square wave input 41 4.9 HA
o operation Resonator connection 4.2 5.0 HA
Ta=+25°C
fsus =32.768 kHz | Normal | Square wave input 4.2 5.5 HA
toted operation " Resonator connection 43 5.6 LA
Ta=+50°C
fsus =32.768 kHz | Normal | Square wave input 4.2 6.3 HA
Note 4 operation | Resonator connection 4.3 6.4 UA
Ta=+70°C
fsus = 32.768 kHz | Normal | Square wave input 4.8 7.7 LA
Noted operation ' Resonator connection 4.9 7.8 LA
Ta=+85°C

(Notes and Remarks are listed on the next page.)
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RL78/G13 2. ELECTRICAL SPECIFICATIONS

Notes 1. Total current flowing into Vop and EVbbo, including the input leakage current flowing when the level of the
input pin is fixed to Vob, EVbpo or Vss, EVsso. The values below the MAX. column include the peripheral
operation current (except for background operation (BGO)). However, not including the current flowing
into the A/D converter, LVD circuit, 1/0 port, and on-chip pull-up/pull-down resistors.

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 real-time counter
and watchdog timer is stopped. When AMPHS1 = 1 (Ultra-low power consumption oscillation).
5. Relationship between operation voltage width, operation frequency of CPU and operation mode is as
below.
HS (high-speed main) mode: 2.7 V< Vbp < 5.5 V@1 MHz to 32 MHz
24V <Vop<55V@1 MHz to 16 MHz
LS (low-speed main) mode: 1.8V <Vop<55V@1 MHzto 8 MHz
LV (low-voltage main) mode: 1.6 V<Vop<5.5V@1 MHz to 4 MHz

Remarks 1. fux: High-speed system clock frequency (X1 clock oscillation frequency or external main system
clock frequency)
2. fin:  High-speed on-chip oscillator clock frequency
3. 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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2. ELECTRICAL SPECIFICATIONS

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

(Ta =-40 to +85°C, 1.6 V < EVppo = EVbp1 < VpD < 5.5 V, Vss = EVsso = EVss1 =0 V) (2/2)
Parameter | Symbol Conditions MIN. TYP. | MAX. Unit
Supply Ioo2 HALT HS (high- | fi = 32 MHZ""** Voo =5.0V 054 | 1.63 mA
current | "% | mode Smp:de: o Voo = 3.0V 054 | 163 | mA

fin = 24 MHz""* Voo =5.0V 044 | 1.28 mA
Voo =3.0V 0.44 1.28 mA
fin = 16 MHz"** Voo =5.0V 0.40 1.00 mA
Voo =3.0V 0.40 1.00 mA
LS (low- fin = 8 MHz""** Voo =3.0V 260 530 UA
speed main)
mode t? Voo =2.0V 260 530 HA
LV (low- fin = 4 MHz"** Voo = 3.0V 420 640 LA
voltage
main) mode Voo =2.0V 420 | 640 uA
Note7
HS (high- fux = 20 MHZ""?, Square wave input 0.28 | 1.00 mA
speed main)
mode ™’ Voo =5.0V Resonator connection 0.45 1.17 mA
fux = 20 MHZ""®, Square wave input 0.28 1.00 mA
Voo =3.0V Resonator connection 0.45 1.17 mA
fux = 10 MHZ""?, Square wave input 0.19 | 0.60 mA
Voo =5.0V Resonator connection 0.26 0.67 mA
fux = 10 MHZ""?, Square wave input 0.19 | 0.60 mA
Voo =3.0V Resonator connection 0.26 0.67 mA
LS (low- fux = 8 MHZ""?, Square wave input 95 330 LA
:’;;:N’:gin) Voo =3.0V Resonator connection 145 380 UA
fux = 8 MHZ""*®, Square wave input 95 330 LA
Voo =2.0V Resonator connection 145 380 LA
Subsystem | fsus = 32.768 kHz""*® | Square wave input 0.25 LA
clock Ta=-40°C Resonator connection 0.44 LA
operation 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 0.33 1.17 LA
Ta=+50°C Resonator connection 0.52 1.36 LA
fsus = 32.768 kHz"*® | Square wave input 0.36 1.97 LA
Ta=+70°C Resonator connection 0.55 2.16 HA
fsus = 32.768 kHz"*® | Square wave input 0.97 | 3.37 LA
Ta=+85°C Resonator connection 1.16 3.56 HA
Iops™**® | STOP Ta =-40°C 0.18 HA
mode™™* | 1, _ 1p50c 023 | 050 | uA
Ta =+50°C 0.26 1.10 HA
Ta=+70°C 0.29 1.90 HA
Ta=+85°C 0.90 3.30 LA

(Notes and Remarks are listed on the next page.)
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2. ELECTRICAL SPECIFICATIONS

Notes 1.

g h WON

Total current flowing into Vobp and EVbpo, including the input leakage current flowing when the level of the
input pin is fixed to Vob, EVpoo 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.

. 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 operating real-time clock (RTC) and setting ultra-low current consumption (AMPHS1 = 1). When
high-speed on-chip oscillator and high-speed system clock are stopped. When watchdog timer is
stopped. The values below the MAX. column include the leakage current.
When high-speed on-chip oscillator, high-speed system clock, and subsystem clock are stopped. When
watchdog timer is stopped. The values below the MAX. column include the leakage current.
Relationship between operation voltage width, operation frequency of CPU and operation mode is as
below.

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

24V <Vop<55V@1 MHz to 16 MHz
LS (low-speed main) mode: 1.8V <Vbop<2.4V@1 MHzto 8 MHz
LV (low-voltage main) mode: 1.6 V<Vpp<5.5V@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. 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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RL78/G13 2. ELECTRICAL SPECIFICATIONS

(2) Flash ROM: 96 to 256 KB of 30- to 100-pin products

(Ta =-40 to +85°C, 1.6 V < EVppo = EVbp1 < VpD < 5.5 V, Vss = EVsso = EVss1 =0 V) (1/2)
Parameter | Symbol Conditions MIN. TYP. | MAX. Unit
Supply Ioo1"**" | Operating | HS (high- fin = 32 MHz"® | Basic Vop=5.0V 2.3 mA
current mode speedNr:lasm) operation Voo = 3.0 V 53 mA

mode
Normal | Voo =5.0V 5.2 8.5 mA
operation |/, = 3.0 v 52 | 85 | mA
fin = 24 MHz"™*® Normal Voo =5.0V 41 6.6 mA
operation | y/, — 3.0 v 4.1 66 | mA
fin = 16 MHz"™*® Normal Voo =5.0V 3.0 4.7 mA
operation | s, — 3.0 v 30 | 47 | mA
LS (low- fin = 8 MHz"*°® Normal | Voo =3.0V 1.3 2.1 mA
speed main) operation | v, — 2.0 v 1.3 2.1 mA
mode
LV (low- fin = 4 MHz""*® Normal | Voo =3.0V 1.3 1.8 mA
voltage operation |y, 2.0V 13 | 1.8 | mA
main) mode
Note 5
HS (high- fux = 20 MHZ""*?, | Normal | Square wave input 3.4 55 mA
spedeglz:in) 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 operation | gesonator connection 3.6 5.7 mA
fux = 10 MHZ""*?, | Normal | Square wave input 2.1 3.2 mA
Vop=5.0V operation | Resonator connection 2.1 3.2 mA
fux = 10 MHZz""*?, | Nomal | Square wave input 2.1 3.2 mA
Voo =3.0V operation | gesonator connection 2.1 3.2 mA
LS (low- fux = 8 MHZ""?, Normal | Square wave input 1.2 2.0 mA
spe(;edee:in) Vop=3.0V operation | Resonator connection 1.2 2.0 mA
mode
fux = 8 MHZ""*?, Normal | Square wave input 1.2 2.0 mA
Voo =2.0V operation | gesonator connection 1.2 2.0 mA
Subsystem | fsus =32.768 kHz | Normal | Square wave input 4.8 HA
Note 4 .
clock operation | Resonator connection 4.9 uA
operation Ta = —-40°C
fsus =32.768 kHz | Normal | Square wave input 4.9 5.9 HA
Note 4 ﬁOn N
Opera Resonator connection 5.0 6.0 LA
Ta=+25°C
fsus =32.768 kHz | Normal | Square wave input 4.9 7.6 HA
Note 4 ﬁOn N
opera Resonator connection 5.0 7.7 HA
Ta=+50°C
fsus =32.768 kHz | Normal | Square wave input 5.2 9.3 HA
Note 4 ﬁOn N
Opera Resonator connection 5.3 9.4 HA
Ta=+70°C
fsus =32.768 kHz | Normal | Square wave input 6.1 13.3 HA
Note operation :
P Resonator connection 6.2 13.4 HA
Ta=+85°C

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

R01DS0131EJ0200 Rev.2.00
Oct 12, 2012

:{ENESAS Page 60 of 124



RL78/G13

2. ELECTRICAL SPECIFICATIONS

Notes 1.

Total current flowing into Vop, EVooo and EVob1, including the input leakage current flowing when the
level of the input pin is fixed to Vop, EVpoo or Vss, EVsso. The values below the MAX. column include the
peripheral operation current (except for background operation (BGO)). However, not including the
current flowing into the A/D converter, LVD circuit, I/O port, and on-chip pull-up/pull-down resistors.

. 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 real-time counter

and watchdog timer is stopped. When AMPHS1 = 1 (Ultra-low power consumption oscillation).

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

below.
HS (high-speed main) mode: 2.7 V< Vop < 5.5 V@1 MHz to 32 MHz
24V <Vop<55V@1 MHzto 16 MHz
LS (low-speed main) mode: 1.8V <Vop<55V@1 MHzto 8 MHz
LV (low-voltage main) mode: 1.6 V<Vop<5.5V@1 MHz to 4 MHz

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

clock frequency)
2. fin:  High-speed on-chip oscillator clock frequency
3. 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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(2) Flash ROM: 96 to 256 KB of 30- to 100-pin products

(Ta =-40 to +85°C, 1.6 V < EVppo = EVbp1 < VpD < 5.5 V, Vss = EVsso = EVss1 =0 V) (2/2)
Parameter | Symbol Conditions MIN. TYP. | MAX. Unit
Supply looz HALT HS (high- | fin = 32 MHz""* Voo = 5.0V 062 | 1.86 | mA
current | *** | mode Speded,,"}‘ﬁi”) Voo=3.0V 062 | 186 | mA

moce fin = 24 MHz"** Voo =5.0V 0.50 1.45 mA
Voo =3.0V 0.50 1.45 mA
fin = 16 MHz""* Voo =5.0V 044 | 1.1 mA
Voo =3.0V 0.44 1.11 mA
LS (low- fin = 8 MHz""** Voo =3.0V 290 620 HA
;pjjé’"’,}‘ﬁi”) Voo=2.0V 200 | 620 | 1A
LV (low- fin = 4 MHz""** Voo =3.0V 440 680 HA
voltage Voo = 2.0 V 440 | 680 | uA
main) mode
Note7
HS (high- fux = 20 MHZ""®, Square wave input 0.31 1.08 mA
i:’;;;&%in) Voo =5.0V Resonator connection 048 | 1.28 mA
fux = 20 MHZ""*?, Square wave input 0.31 1.08 mA
Voo =3.0V Resonator connection 0.48 1.28 mA
fux = 10 MHZ"*?, Square wave input 0.21 0.63 mA
Voo =5.0V Resonator connection 0.28 0.71 mA
fux = 10 MHZ""?, Square wave input 0.21 0.63 mA
Voo =3.0V Resonator connection 0.28 0.71 mA
LS (low- fux = 8 MHZ""*?, Square wave input 110 360 LA
smp:de:N?Bin) Voo =3.0V Resonator connection 160 420 uA
fux = 8 MHZ""*?, Square wave input 110 360 LA
Voo =2.0V Resonator connection 160 420 HA
Subsystem | fsus = 32.768 kHz""** Square wave input 0.28 LA
clock Ta =—-40°C Resonator connection 0.47 UA
operation — -
fsus = 32.768 kHz Square wave input 0.34 0.61 HA
Ta=+25°C Resonator connection 0.53 0.80 7.\
fsus = 32.768 kHz""**® Square wave input 0.37 2.30 LA
Ta=+50°C Resonator connection 0.56 249 HA
fsus = 32.768 kHz""*® Square wave input 0.61 4.03 LA
Ta=+70°C Resonator connection 0.80 4.22 HA
fsus = 32.768 kHz""*® Square wave input 1.55 8.04 LA
Ta=+85°C Resonator connection 1.74 8.23 HA
Iop"*® | STOP Ta=-40°C 0.19 UA
mode™™* I, o5°C 025 | 052 | uA
Ta =+50°C 0.28 2.21 HA
Ta=+70°C 0.52 3.94 HA
Ta=+85°C 1.46 7.95 HA

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

a &~ WON

Total current flowing into Vop, EVooo and EVob1, including the input leakage current flowing when the
level of the input pin is fixed to Vop, EVpoo or Vss, EVsso. The values below the MAX. column include the
peripheral operation current (except for background operation (BGO)). However, not including the
current flowing into the A/D converter, LVD circuit, I/O port, and on-chip pull-up/pull-down resistors.

. 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 operating real-time clock (RTC) and setting ultra-low current consumption (AMPHS1 = 1). When

high-speed on-chip oscillator and high-speed system clock are stopped. When watchdog timer is
stopped. The values below the MAX. column include the leakage current.

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

watchdog timer is stopped. The values below the MAX. column include the leakage current.

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

below.
HS (high-speed main) mode: 2.7 V< Vop < 5.5 V@1 MHz to 32 MHz
24V <Vop<55V@1 MHzto 16 MHz
LS (low-speed main) mode: 1.8V <Vbob<55V@1 MHz to 8 MHz
LV (low-voltage main) mode: 1.6 V<Vpp<5.5V@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. 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) 128-pin products, and flash ROM: 384 to 512 KB of 44- to 100-pin products

(Ta =-40 to +85°C, 1.6 V < EVppo = EVbp1 < VpD < 5.5 V, Vss = EVsso = EVss1 =0 V) (1/2)
Parameter | Symbol Conditions MIN. TYP. | MAX. Unit
Supply Ioo1"**" | Operating | HS (high- fin = 32 MHz"® | Basic Vop=5.0V 2.6 mA
current mode speedNr:lasm) operation Voo = 3.0 V 26 mA

mode
Normal | Voo =5.0V 6.1 9.5 mA
operation |/, = 3.0 v 6.1 95 | mA
fiu = 24 MHz"*® | Nomal | Vop=5.0V 4.8 7.4 mA
operation | y/, — 3.0 v 48 | 74 | mA
fin=16 MHz""*® | Nomal |Vop=5.0V 35 53 mA
operation | s, 3.0 v 35 | 53 | mA
LS (low- fin = 8 MHz"*°® Normal | Voo =3.0V 1.5 23 mA
speed main) operation Voo = 2.0 V 15 23 mA
mOde Note 5 N - N
LV (low- fin = 4 MHz"*® Normal | Voo =3.0V 1.5 2.0 mA
voltage operation |y, 2.0V 15 | 20 | mA
main) mode
Note 5
HS (high- fux = 20 MHZ""*?, | Normal | Square wave input 3.9 6.1 mA
spedeglz:m) Voo =5.0V operation | Resonator connection 4.1 6.3 mA
mode
fux = 20 MHz""*?, | Normal | Square wave input 3.9 6.1 mA
Voo =3.0V operation | Resonator connection 41 6.3 mA
fux = 10 MHZ""*?, | Normal | Square wave input 25 3.7 mA
Voo =5.0V operation | Resanator connection 25 3.7 mA
fux = 10 MHz""*?, | Normal | Square wave input 25 3.7 mA
Voo =3.0V operation | Resonator connection 25 3.7 mA
LS (low- fux = 8 MHZ""?, Normal | Square wave input 1.4 22 mA
spe;nglz:in) Voo =3.0V operation | Resonator connection 1.4 2.2 mA
mode
fux = 8 MHZz""*?, Normal | Square wave input 1.4 2.2 mA
Voo =2.0V operation | Resonator connection 1.4 2.2 mA
Subsystem | fsus =32.768 kHz | Normal | Square wave input 5.4 HA
Note 4 .
clock operation | gesonator connection 5.5 LA
operation Ta = -40°C
fsus = 32.768 kHz | Nomal | Square wave input 5.5 6.5 A
Note 4 tiOn N
opera Resonator connection 5.6 6.6 HA
Ta=+25°C
fsus =32.768 kHz | Normal | Square wave input 5.6 9.4 HA
Note 4 tiOn N
Opera Resonator connection 5.7 9.5 HA
Ta=+50°C
fsus =32.768 kHz | Normal | Square wave input 5.9 12.0 HA
Note operation :
p Resonator connection 6.0 12.1 HA
Ta=+70°C
fsus = 32.768 kHz | Normal | Square wave input 6.8 16.3 LA
Note operation .
p Resonator connection 6.9 16.4 LA
Ta=+85°C

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

Total current flowing into Vop, EVooo and EVob1, including the input leakage current flowing when the
level of the input pin is fixed to Vop, EVpoo or Vss, EVsso. The values below the MAX. column include the
peripheral operation current (except for background operation (BGO)). However, not including the
current flowing into the A/D converter, LVD circuit, I/O port, and on-chip pull-up/pull-down resistors.

. 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 real-time counter

and watchdog timer is stopped. When AMPHS1 = 1 (Ultra-low power consumption oscillation).

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

below.
HS (high-speed main) mode: 2.7 V< Vop < 5.5 V@1 MHz to 32 MHz
24V <Vop<55V@1 MHzto 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<5.5V@1 MHz to 4 MHz

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

clock frequency)
2. fin:  High-speed on-chip oscillator clock frequency
3. 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 =-40 to +85°C, 1.6 V < EVppo = EVbp1 < VpD < 5.5 V, Vss = EVsso = EVss1 =0 V) (2/2)
Parameter | Symbol Conditions MIN. TYP. | MAX. Unit
Supply looz HALT HS (high- | fin = 32 MHz""* Voo = 5.0V 062 | 1.89 | mA
current | " mode Speded,,"}‘ﬁi”) Voo =3.0V 062 | 1.89 | mA

moce fin = 24 MHz"** Voo =5.0V 0.50 1.48 mA
Voo =3.0V 0.50 1.48 mA
fin = 16 MHz""* Voo =5.0V 044 | 1.12 mA
Voo =3.0V 0.44 1.12 mA
LS (low- fin = 8 MHz""** Voo =3.0V 290 620 LA
;pjjé’"’,}‘ﬁi”) Voo=2.0V 290 | 620 | A
LV (low- fin = 4 MHz""** Voo =3.0V 460 700 HA
voltage Voo = 2.0 V 460 | 700 | uA
main) mode
Note7
HS (high- fux = 20 MHZ""®, Square wave input 0.31 1.14 mA
i:’;;;&%in) Voo =5.0V Resonator connection 048 | 1.34 mA
fux = 20 MHZ""*?, Square wave input 0.31 1.14 mA
Voo =3.0V Resonator connection 0.48 1.34 mA
fux = 10 MHZ"*?, Square wave input 0.21 0.68 mA
Voo =5.0V Resonator connection 0.28 0.76 mA
fux = 10 MHZ""?, Square wave input 0.21 0.68 mA
Voo =3.0V Resonator connection 0.28 0.76 mA
LS (low- fux = 8 MHZ""*?, Square wave input 110 390 LA
smp:de:N?Bin) Voo =3.0V Resonator connection 160 | 450 uA
fux = 8 MHZ""*?, Square wave input 110 390 LA
Voo =2.0V Resonator connection 160 450 HA
Subsystem | fsus = 32.768 kHz""** Square wave input 0.31 LA
clock Ta =—-40°C Resonator connection 0.50 UA
operation — -
fsus = 32.768 kHz Square wave input 0.38 0.66 LA
Ta=+25°C Resonator connection 0.57 0.85 HA
fsus = 32.768 kHz""**® Square wave input 0.46 3.49 LA
Ta=+50°C Resonator connection 0.65 3.68 HA
fsus = 32.768 kHz""*® Square wave input 0.75 | 6.10 LA
Ta=+70°C Resonator connection 0.94 6.29 HA
fsus = 32.768 kHz""**® Square wave input 1.65 | 10.46 LA
Ta=+85°C Resonator connection 1.84 10.65 HA
Iop"*® | STOP Ta=-40°C 0.19 LA
mode™™** 3.~ 55°C 026 | 054 | sA
Ta =+50°C 0.34 3.37 HA
Ta=+70°C 0.63 5.98 LA
Ta=+85°C 1.53 10.34 LA

(Notes and Remarks are listed on the next page.)
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Notes 1. Total current flowing into Vop, EVpoo and EVop1, including the input leakage current flowing when the
level of the input pin is fixed to Vop, EVpoo or Vss, EVsso. The values below the MAX. column include the
peripheral operation current (except for background operation (BGO)). However, not including the
current flowing into the A/D converter, LVD circuit, I/O port, and on-chip pull-up/pull-down resistors.

. 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 operating real-time clock (RTC) and setting ultra-low current consumption (AMPHS1 = 1). When
high-speed on-chip oscillator and high-speed system clock are stopped. When watchdog timer is
stopped. The values below the MAX. column include the leakage current.

6. When high-speed on-chip oscillator, high-speed system clock, and subsystem clock are stopped. When
watchdog timer is stopped. The values below the MAX. column include the leakage current.
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 < 5.5 V@1 MHz to 32 MHz
24V <Vop<55V@1 MHz to 16 MHz
LS (low-speed main) mode: 1.8V <Vopb<55V @1 MHz to 8 MHz
LV (low-voltage main) mode: 1.6 V<Vpp<5.5V@1 MHz to 4 MHz

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

mode.

a &~ WON

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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(4) Common to RL78/G13 all products
(TAa =-40 to +85°C, 1.6 V < EVppo = EVbp1 < VDD < 5.5 V, Vss = EVsso = EVss1 = 0 V)

Parameter Symbol Conditions MIN. TYP. | MAX. Unit
RTC operating | Irrc"™*"? | fsus = 32.768 kHz | Real-time clock operation 0.02 A
current 12-bit Interval timer operation 0.02 LA
Watchdog timer | lwor""**° | fi. = 15 kHz 0.22 LA
operating
current
A/D converter lanc"** When conversion | Normal mode, AVRrerr = Voo = 5.0 V 1.3 1.7 mA
operating at maximum Low voltage mode, AVrerp = Vob = 3.0 V 0.5 0.7 mA
current speed
A/D converter laDREF 75.0 LA
reference
voltage current
Temperature ITmps 75.0 LA
sensor
operating
current
LVD operating JLyy Notes 0.08 HA
current
BGO operating | lsco"*"*® 250 | 1220 | mMA
current
SNOOZE Isnoz ADC operation The mode is performed "’ 0.50 0.60 mA
operating The A/D conversion operations are 1.20 1.44 mA
current performed, Low voltage mode, AVrerp =

Voo =3.0V
CSI/UART operation 0.70 0.84 mA

Notes 1. Current flowing only to the real-time clock (excluding the operating current of the XT1 oscillator). The

value of the current value of the RL78/G13 microcontrollers is the sum of the values of either Ibb1 or Ibpz,

and Irtc, when the real-time clock operates in operation mode or HALT mode.

operation includes the operational current of the real-time clock.

©w N

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

Ibp2 subsystem clock

Current flowing only to the watchdog timer (including the operating current of the 15-kHz low-speed on-

chip oscillator). The current value of the RL78/G13 microcontrollers is the sum of Iop1, Iop2 or Iops and

IwoT when the watchdog timer is in operation.
4. Current flowing only to the A/D converter. The current value of the RL78/G13 microcontrollers is the sum
of lob1 or Ipb2 and laoc when the A/D converter operates in an operation mode or the HALT mode.

o

Ibp1, Ibb2 or Ibps and ILvi .
6. Current flowing only to the BGO. The current value of the RL78/G13 microcontrollers is the sum of Iob1
or Iopz and Isco when the BGO operates in an operation mode.
7. For shift time to the SNOOZE mode, see 18.2.3 SNOOZE mode in the RL78/G13 User’'s Manual.

Remarks 1. fiL.:

Low-speed on-chip oscillator clock frequency

2. fsu: Subsystem clock frequency (XT1 clock oscillation frequency)

3. fck: CPU/peripheral hardware clock frequency
4. Temperature condition of the TYP. value is Ta = 25°C

Current flowing only to the LVD circuit. The current value of the RL78/G13 microcontrollers is the sum of
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2.4 AC Characteristics

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

ltems Symbol Conditions MIN. TYP. MAX. Unit
Instruction cycle (minimum Tey Main HS (high-speed|2.7V<Vop<55V| 0.03125 1 s
instruction execution time) system main) mode 24V<Vm<27V| 0.0625 1 us
clock (fmain)
operation LV (low-voltage | 1.6 V<V <55V | 0.25 1 us
main) mode
LS (low-speed [1.8V<Vop<55V| 0.125 1 us
main) mode
Subsystem clock (fsus) 1.8V<Vmm<55V| 285 30.5 31.3 us
operation
In the self HS (high-speed| 2.7 V<Vop<55V | 0.03125 1 Hus
programming| main) mode  [24v<Vop<27V| 0.0625 1 1S
mode LV (low-voltage | 1.8V <Vop<55V| 0.25 1 s
main) mode
LS (low-speed |1.8V<Vop<55V| 0.125 1 HUs
main) mode
External system clock frequency| fex 27V<Vop<55V 1.0 20.0 MHz
1.8V<Vp<27V 1.0 8.0 MHz
1.6 V<Vop<18V 1.0 4.0 MHz
fexs 32 35 kHz
External system clock input texH, tExL 27V<Vop<55V 24 ns
high-level width, low-level width 18V<Von<27V 60 ns
1.6V<Vop<18V 120 ns
texHs, texts 13.7 us
TIOO to TI07, TI10 to TI17 input | trm, 1/fmck+10 ns"*
high-level width, low-level width | tri
TOO00 to TO07, TO10 to TO17 | fro HS (high-speed 4.0V <EVoo<55V 16 MHz
output frequency main) mode 2.7V <EVooo < 4.0 V 8 MHz
1.8V <EVoo<2.7V 4 MHz
1.6 V<EVoo< 1.8V 2 MHz
LV (low-voltage 1.6 V<EVooo<55V 2 MHz
main) mode
LS (low-speed 1.8 V<EVooo<55V 4 MHz
main) mode 1.6 V<EVono<1.8V 2 MHz
PCLBUZ0, PCLBUZ1 output frcL HS (high-speed 4.0V <EVoo<55V 16 MHz
frequency main) mode 2.7V<EVono<4.0V 8 MHz
1.8V <EVoo <27V 4 MHz
1.6 V<EVomo< 1.8V 2 MHz
LV (low-voltage 1.8 V<EVooo <55V 4 MHz
main) mode 1.6 V<EVono<1.8V 2 MHz
LS (low-speed 1.8 V<EVooo<55V 4 MHz
main) mode 16V <EVooo<1.8V 2 MHz
Interrupt input high-level width, | tinTh, INTPO 1.6V<Vop<55V 1 us
low-level width tnT INTP1 to INTP11 | 1.6 V < EVooo< 5.5 V 1 s
Key interrupt input low-level tkr KRO to KR7 1.8 V<EVooo <55V 250 ns
width 1.6 V<EVooo < 1.8V 1 P
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 Evbbo<Vop
1.8 V<EVbpo <2.7V:MIN. 125 ns
1.6 V<EVppo < 1.8 V: 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))

AC Timing Test Points

ViH ViH
Test points
Vi > P <: Vi ><

External System Clock Timing

1/fex

texc texH

0.7Voo (MIN.)
EXCLK
X 0.3Vop (MAX.)

\ Aol Ui

TI/TO Timing

tri | trH
TIOO to TIO7, TI10Oto TI17 J H

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

Interrupt Request Input Timing
tinTL tiNTH
INTPO to INTP11 \ \

R01DS0131EJ0200 Rev.2.00
Oct 12, 2012

:{ENESAS Page 70 of 124



RL78/G13 2. ELECTRICAL SPECIFICATIONS

Key Interrupt Input Timing

KRO to KR7

RESET

RESET Input Timing
tRsL
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2.5 Peripheral Functions Characteristics

2.5.1 Serial array unit

(1) During communication at same potential (UART mode) (dedicated baud rate generator output)
(Ta =-40 to +85°C, 1.6 V < EVppo = EVpp1 < Vbb < 5.5V, Vss = EVsso = EVss1 = 0 V)

maximum transfer rate
feik = 32 MHz, fvek = fok

Parameter Symbol Conditions MIN. TYP. MAX. Unit
Transfer rate "’ fmck/6 2 bps
Theoretical value of the 5.3 Mbps

UART mode connection diagram (during communication at same potential)

RL78/G13

TxDq Rx

RxDq Tx

User's device

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

1/Transfer rate

High-/Low-bit width

Baud rate error tolerance

TxDq
RxDq

Notes 1. Transfer rate in the SNOOZE mode is MAX. 9600 bps, MIN. 4800 bps.
2. The following conditions are required for low voltage interface when Evbpo<Vbb.

2.4V <EVopo < 2.7 V : MAX. 2.6 Mbps

1.8 V<EVbpo<2.4V:MAX. 1.3 Mbps

1.6 V < EVbpo < 1.8 V : MAX. 0.6 Mbps

Caution Select the normal input buffer for the RxDq pin and the normal output mode for the TxDq pin by

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

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 (fuck/2), SCKp... internal clock
output, coresponting CSI00 only)

(Ta =-40 to +85°C, 2.7 V < EVppo = EVpp1 < Vbb < 5.5V, Vss = EVsso = EVss1 =0 V)
Parameter Symbol Conditions MIN. TYP. MAX. Unit
SCKp cycle time tkev 27V<EVom<55V 62.5""" ns
SCKp high-/low-level width tKkH1, 4.0V <EVooo<55V tkev1/2 -7 ns
i 27V<EVopoo<55V tkev1/2 — 10 ns
Slp setup time (to SCKpT)""** tsik1 40V <EVoo<55V 23 ns
2.7V <EVoo <55V 33Mes ns
Slp hold time (from SCKpT) "** tksit 27V<EVom<55V 10 ns
Delay time from SCKp{ to tksot C =20 pF™** 10 ns
SOp output "**
Notes 1. The value must also be 2/fcLk or more.
2. When DAPmn = 0 and CKPmn = 0, or DAPmn = 1 and CKPmn = 1. The Slp setup time becomes “to
SCKp!” 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 Slp hold time becomes “from
SCKp!” when DAPmn = 0 and CKPmn = 1, or DAPmn = 1 and CKPmn = 0.
4. 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.
5. Using the fmck within 24 MHz.
6. C is the load capacitance of the SCKp and SOp output lines.
Caution Select the normal input buffer for the Sip 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 specification is valid only when CSI00Q’s peripheral 1/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. 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))
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(3) During communication at same potential (CSI mode) (master mode (fuck/4), SCKp... internal clock output)
(Ta =—-40 to +85°C, 1.6 V < EVbpo = EVbp1 < Vb £ 5.5 V, Vss = EVsso = EVss1 = 0 V)

Parameter Symbol Conditions MIN. TYP. MAX. Unit

SCKp cycle time tkeva 27V<EVom<55V 125! ns

24V<EVooo<5.5V 250" ns

1.8V <EVboo<55V 500"*" ns

1.6 V<EVooo<55V 1000""" ns

SCKp high-/low-level width tKH1, 40V <EVoo<55V tkev1/2 — 12 ns

s 2.7V <EVon<55V tkovi/2 — 18 ns

24V <EVoo<55V tkevi/2 — 38 ns

1.8V<EVopo<55V tkev1/2 — 50 ns

1.6 V<EVbpo <55V tkevi/2 — ns

100

Slp setup time (to SCKpT)"*** tsik1 40V <EVooo<55V 44 ns

27V<EVoo<55V 44 ns

24V <EVoo<55V 75 ns

1.8V <EVooo<55V 110 ns

1.6 V<EVbpo <55V 220 ns

Slp hold time (from SCKpT) "** tsi 19 ns

Delay time from SCKp{ to tksof C =30 pF™*® 25 ns
SOp output "**

Notes 1. The value must also be 4/fcLk or more.

2. 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.

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

4. 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.

5. C is 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
SCKop 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. 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))

R01DS0131EJ0200 Rev.2.00
Oct 12, 2012

:{ENESAS Page 74 of 124



RL78/G13 2. ELECTRICAL SPECIFICATIONS

(4) During communication at same potential (CSI mode) (slave mode, SCKp... external clock input)
(Ta =—-40 to +85°C, 1.6 V < EVbpo = EVbp1 < Vb £ 5.5 V, Vss = EVsso = EVss1 = 0 V)

Parameter Symbol Conditions MIN. TYP. MAX. Unit

SCKp cycle time"™*® tkeve 40V<EVom<55V | 20 MHz < fmck 8/fmck ns
fuek < 20 MHz 6/fmck ns

27V<EVow<4.0V | 16 MHz < fuck 8/fmek ns

fuek < 16 MHz 6/fmck ns

1.8V<EVomw <27V | 16 MHz < fmck 8/fmek ns

fuek < 16 MHz 6/fmek ns

1.6 V<EVooo<1.8V 6/fmek ns

SCKp high-/low-level width | tkHz, 1.6 V<EVopo< 5.5V tkeva/2 ns

tkee

Slp setup time tsikz 27V<EVooo<55V 1/fmck+20 ns
(to SCKpT) ™" 1.8V <EVono<27V 1/fuck+30 ns
1.6 V<EVopo< 1.8V 1/fmck+40 ns

Slp hold time tksiz 27V<EVooo<55V 1/fmck+31 ns
(from SCKpT) "*** 1.8V <EVooo< 2.7 V 1/fwox+31 ns
1.6 V<EVbpo< 1.8V 1/fmek+ ns

250

Delay time from SCKp! to | tksoz C =30 pF"** 40V<EVoo<55V 2/ffvck+44 ns
SOp output **** 27V<EVoro <40V Ofvoxtdd | ns
24V <EVooo<27V 2/fmck+75 ns

1.8V<EVooo<24V 2/fmck+110 ns

1.6 V<EVoo<18V 2/fmck+220 ns

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

SCKp!” 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
SCKp!” 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. C is 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 Sip 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)
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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CSI mode connection diagram (during communication at same potential)

SCKp SCK

RL78/G13 Slp SO  User's device

SOp Si

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

tkevt, 2

thut, 2 tKH1, 2

SCKp \

tsik1, 2 tksi, 2
% L EODE

Slp Input data

tkso1, 2

SOp Output data ><

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

tkevt, 2

titr, 2 tkL1,2

tsik1, 2 tksi, 2
a7l S

o

tkso1, 2

Sop 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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2. ELECTRICAL SPECIFICATIONS

(5) During communication at same potential (simplified I°'C mode)
(Ta =-40 to +85°C, 1.6 V < EVppo = EVpp1 < Vbp £ 5.5V, Vss = EVsso = EVss1 = 0 V)

Parameter

Symbol

Conditions

MIN.

MAX.

Unit

SCLr clock frequency

fscL

2.7V <EVbooo<5.5V,
Cb =50 pF, Ro = 2.7 kQ

1000

kHz

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

400

kHz

1.8V <EVbmo<2.7V,
Cb =100 pF, Ro =5 kQ

300

kHz

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

250

kHz

Hold time when SCLr = “L”

tLow

27V <EVboo <55V,
Cb =50 pF, Ro =2.7 kQ

475

ns

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

1150

ns

1.8V <EVbpo<2.7V,
Cb =100 pF, Ro =5 kQ

1550

ns

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

1850

ns

Hold time when SCLr = “H”

tHIGH

27V <EVbooo<55V,
Cb =50 pF, Ro = 2.7 kQ

475

ns

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

1150

ns

1.8V<EVop0o<27V,
Cb =100 pF, Ro =5 kQ

1550

ns

1.6 V<EVbopo< 1.8V,
Cb =100 pF, Ro =5 kQ

1850

ns

Data setup time (reception)

tsu:pAT

2.7V <EVbooo<5.5V,
Cb =50 pF, Ro = 2.7 kQ

1/fmck + 85

Note

ns

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

1/fmek + 145

Note

ns

1.8V <EVomo<2.7V,
Cb =100 pF, Ro =5 kQ

1/fmek + 230

Note

ns

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

1/fmek + 290

Note

ns

Data hold time (transmission)

tHD:DAT

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

0

305

ns

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

355

ns

1.8V <EVboo<2.7YV,
Cb =100 pF, Ro =5 kQ

405

ns

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

405

ns

Note Set the fmck value to keep the hold time of SCLr = "L" and SCLr = "H".

(Caution and Remarks are listed on the next page.)
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Simplified I°C mode mode connection diagram (during communication at same potential)

Voo

% Rb
SDAr SDA

RL78/G13 User's device

SCLr SCL

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

1/fscL

tLow tHiGH

SCLr /
— |
SDAr

tHD:DAT tsu:paT

Caution Select the normal input buffer and the N-ch open drain output (Voo tolerance (When 20- to 52-pin
products)/EVob 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 1. Ro[Q2]:Communication line (SDAr) pull-up resistance, Co[F]: Communication line (SDAr, SCLr) load
capacitance
2. r: IC 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, 5,710 9, 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 = 0to 3), mn = 00 to 03, 10 to 13)
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(6) Communication at different potential (1.8 V, 2.5 V, 3 V) (UART mode)
(dedicated baud rate generator output) (1/2)
(Ta =-40 to +85°C, 1.8 V < EVpbpo = EVpp1 < Vbb < 5.5V, Vss = EVsso = EVss1 =0 V)

Parameter Symbol Conditions MIN. TYP. MAX. Unit
Transfer rate Reception 4.0 V< EVbooo< 5.5V, fuck/6°"|  bps
27V<Vo<4.0V Theoretical value of the 5.3 Mbps

maximum transfer rate
fok = 32 MHz, fuck = fok

2.7V <EVoo<4.0V, fuek/6™°"|  bps

23V<Ve<27V Theoretical value of the 5.3 Mbps
maximum transfer rate
fok = 32 MHz, fuck = fok

1.8 V<EVooo<33V, fuck/6 bps
1.6V<Vb<20V Notes 1to 3

Theoretical value of the 1.3 Mbps
maximum transfer rate
fcik = 8 MHz, fmek = fok

Notes 1. Transfer rate in the SNOOZE mode : MAX. 9600 bps, MIN. 4800 bps
2. Use it with EVbpo=Vb.
3. The following conditions are required for low voltage interface when Evbbo<Vob.
2.4V <EVopo < 2.7 V: MAX. 2.6 Mbps
1.8 V<EVbpo<2.4V:MAX. 1.3 Mbps
1.6 V<EVppo < 1.8 V: MAX. 0.6 Mbps

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).

Remarks 1. Vu[V]: Communication line voltage
2. q: UART number (q = 0 to 3), g: PIM and POM number (g =0, 1, 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 to 03, 10 to 13)
4. UART2 cannnot communicate at different potential when bit 1 (PIOR1) of peripheral I/O redirection
register (PIOR) is 1.

R01DS0131EJ0200 Rev.2.00

Page 79 of 124
Oct 12, 2012 :{EN ESANS 9
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(6) Communication at different potential (1.8 V, 2.5 V, 3 V) (UART mode)
(dedicated baud rate generator output) (2/2)
(Ta =-40 to +85°C, 1.8 V < EVbbo = EVpp1 < Vpp < 5.5 V, Vss = EVsso = EVss1 =0 V)

Parameter Symbol Conditions MIN. | TYP. | MAX. Unit
Transfer rate Transmission|4.0 V< EVooo<5.5V, Notes bps
27V<Vo<4.0V 1,2
Theoretical value of the 2.8l Mbps

maximum transfer rate

Co=50pF, Ro=14kQ,Vb=27V

2.7V <EVo<4.0V, Notes bps
23V<Vh<27V 2,4
Theoretical value of the 1.2"°%  Mbps

maximum transfer rate

Co=50pF, Ro=27kQ,Vb=23V

1.8V<EVooo< 3.3V, Notes bps
16V<Vo<20V 2,67
Theoretical value of the 0.43 Mbps

Note 8

maximum transfer rate

Co=50pF,Ro=55kQ,Vo=16V

Notes 1. The smaller maximum transfer rate derived by using fuck/6 or the following expression is the valid
maximum transfer rate.
Expression for calculating the transfer rate when 4.0 V<EVboo<5.5Vand 2.7V <Vb<4.0V

Maximum transfer rate = ! [bps]

{~Cox Rox In (1 - V'b )} x 3

! 2.2
Transfer rate x 2~ CoX RexIn (1- )}

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.
2. Transfer rate in the SNOOZE mode : MAX. 9600 bps, MIN. 4800 bps
3. 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.
4. 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 2.7 V < EVbbo <4.0Vand 2.3V <Vp<2.7V

1

Maximum transfer rate = [bps]
{~Cbx RoxIn (1 - Vo )} x 3
1 2.0
, Transferrate x2 {=Cox RoxIn (1 -=y, )}
Baud rate error (theoretical value) = x 100 [%]

(m) x Number of transferred bits

* This value is the theoretical value of the relative difference between the transmission and reception sides.
5. This value as an example is calculated when the conditions described in the “Conditions” column are
met. Refer to Note 4 above to calculate the maximum transfer rate under conditions of the customer.
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2. ELECTRICAL SPECIFICATIONS

Notes 6.
7.

Caution

Remarks

Use it with EVbpo > Vb.

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 1.8 V< EVboo<3.3Vand1.6V<Vb<2.0V

1

Maximum transfer rate =

{-Cbox Rox In (1

Vb

1

)} x 3

Transfer rate x 2

[bps]

1.5
—{~Cox RoxIn (1 - Ve )}

Baud rate error (theoretical value) =

( Transfer rate )

1

x Number of transferred bits

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 7 above to calculate the maximum transfer rate under conditions of the customer.

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).

1.  Ru[Q]:Communication line (TxDq) pull-up resistance,

Co[F]: Communication line (TxDq) load capacitance, Vo[V]: Communication line voltage
2. q: UART number (q = 0 to 3), g: PIM and POM number (g =0, 1, 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 to 03, 10 to 13))

register (PIOR) is 1.

UART mode connection diagram (during communication at different potential)

User's device

UART2 cannot communicate at different potential when bit 1 (PIOR1) of peripheral I/0 redirection

R01DS0131EJ0200 Rev.2.00
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UART mode bit width (during communication at different potential) (reference)

1/Transfer rate
Low-bit width

High-bit width

Baud rate error tolerance

\ /!

1/Transfer rate

High-/Low-bit width

Baud rate error tolerance

RxDq <

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).

Remarks 1. UART2 cannot communicate at different potentia when bit 1 (PIOR1) of peripheral 1/O redirection
register (PIOR) is 1.
2. Ro[Q]:Communication line (TxDq) pull-up resistance, Vo[V]: Communication line voltage
3. q: UART number (q = 0 to 3), g: PIM and POM number (g =0, 1, 8, 14)
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(7) Communication at different potential (2.5 V, 3 V) (fuck/2) (CSI mode) (master mode, SCKp... internal clock
output, coresponting CSI00 only)
(Ta =-40 to +85°C, 2.7 V < EVbbo = EVpbp1 < Vpp < 5.5 V, Vss = EVsso = EVss1 =0 V)

Parameter

Symbol

Conditions

MIN.

TYP.

MAX.

Unit

SCKp cycle time

tkeyd

40V <EVopo<55V,27V<Ve<4.0V,
Cbo=20pF, Ro = 1.4 kQ

200 Note 1

ns

27V<EVooo<4.0V,23V<Ve<27V,
Cb =20 pF, Ro = 2.7 kQ

300 Note 1

ns

SCKp high-level width

tkH1

40V<EVooo<55V,27V<Vpb<4.0V,
Cb =20 pF, Ro = 1.4 kQ

tkey1/2 — 50

ns

27V<EVooo<4.0V,23V<Ve<27V,
Cb =20 pF, Ro = 2.7 kQ

tkev1/2 —
120

ns

SCKp low-level width

kLt

40V <EVoo<55V,27V<Ve<4.0V,
Co = 20 pF, Ro = 1.4 kQ

tkev1/2 -7

ns

27V<EVooo<4.0V,23V<Ve<27V,
Cb =20 pF, R = 2.7 kQ

tkey1/2 — 10

ns

Slp setup time
(to SCKpT)"*?

tsiki

40V<EVopo<55V,2.7V<Vb<4.0V,
Cb =20 pF, Ro = 1.4 kQ

58

ns

27V<EVo<4.0V,23V<Vb<27V,
Cb =20 pF, Ro =2.7 kQ

121

ns

Slp hold time
(from SCKpT) "*?

tksi1

40V <EVooo<55V,27V<Ve<4.0V,
Co=20pF, Ro = 1.4 kQ

10

ns

27V <EVooo<4.0V,23V<Vp<27V,
Cb =20 pF, Ro =2.7 kQ

10

ns

Delay time from SCKp{ to
SOp output "*?

tkso1

40V<EVooo<55V,27V<Vb<4.0V,
Cb =20 pF, Ro = 1.4 kQ

60

ns

27V<EVooo<4.0V,23V<Ve<27V,
Cb =20 pF, R = 2.7 kQ

130

ns

Slp setup time
(to SCKpJ)"*®

tsik1

40V<EVooo<55V,27V<Vb<4.0V,
Cb =20 pF, Ro = 1.4 kQ

21

ns

27V<EVon<4.0V,23V<Vb<27V,
Cb =20 pF, Ro =2.7 kQ

29

ns

Slp hold time
(from SCKpd) "**

tksi

40V<EVoo<55V,27V<Ve<4.0V,
Co = 20 pF, Ro = 1.4 kQ

10

ns

2.7V<EVooo<4.0V,23V<Ve<27V,
Cb = 20 pF, Ro = 2.7 kQ

10

ns

Delay time from SCKpT to
SOp output "**

tkso1

40V <EVopo<55V,27V<Ve<4.0V,
Co=20pF, Ro = 1.4 kQ

10

ns

27V <EVooo<4.0V,23V<Vp<27V,
Cb =20 pF, Ro =2.7 kQ

10

ns

(Note, Caution and Remark are listed on the next page.)
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CSI mode connection diagram (during communication at different potential)

<Master> Vb Vb

SCKp : SCK

RL78/G13 g SO User's device

SOp sl

Notes 1. The value must also be 2/fcLk or more.
2. When DAPmn = 0 and CKPmn = 0, or DAPmn = 1 and CKPmn = 1.
3. When DAPmn = 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).

Remarks 1. Ro[Q]:Communication line (SCKp, SOp) pull-up resistance, Co[F]: Communication line (SCKp, SOp)
load capacitance, Vb[V]: Communication line voltage
2. p: CSI number (p = 00), m: Unit number (m = 0), n: Channel number (n = 0),
g: PIM and POM number (g = 1)
3. fmck: Serial array unit operation clock frequency
(Operation clock to be set by the CKSmn bit of serial mode register mn (SMRmn). m: Unit number,
n: Channel number (mn = 00))
4. This specification is valid only when CSI00’s peripheral I/O redirect function is not used.
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(8) Communication at different potential (1.8 V, 2.5 V, 3 V) (fuck/4) (CSI mode) (master mode, SCKp... internal clock

output) (1/2)
(Ta =-40 to +85°C, 1.8 V < EVbpo = EVpbp1 < Vpp < 5.5 V, Vss = EVsso = EVss1 =0 V)
Parameter Symbol Conditions MIN. TYP. MAX. Unit

SCKp cycle time tkey 40V<EVopo<55V,27V<Vb<4.0V,| 300"" ns
Cb =30 pF, Ro = 1.4 kQ
27V<EVoro<4.0V,23V<Ve<27V,| 500" ns
Co = 30 pF, Ro = 2.7 kQ
1.8V <EVopo<33V,1.6V<Vs<20V,| 1150"" ns
Cb =30 pF, Ro = 5.5 kQ

SCKp high-level width tkH1 40V <EVoo0<55V,27V<Vb<4.0V,|tkevi/2-75 ns
Cb =30 pF, Ro = 1.4 kQ
27V<EVopo<4.0V,23V<Vb<27V,| tkevi/2— ns
Cb = 30 pF, Ro = 2.7 kQ 170
1.8V <EVooo<33V,1.6V<Vb<20V,| tkev1/2- ns
Cb =30 pF, Ro = 5.5 kQ 458

SCKp low-level width kLt 40V <EVopo<55V,27V<Ve<4.0V,|tkey1/2-12 ns
Cb =30 pF, Ro = 1.4 kQ
27V <EVopo<4.0V,23V<Vo<27V,|tkev/2-18 ns
Cb = 30 pF, Ro = 2.7 kQ
1.8V <EVbpo<3.3V,1.6V<Vb<2.0V,|tker1/2-50 ns
Cb =30 pF, Ro = 5.5 kQ

Note The value must also be 4/fcLk or more.

Cautions 1. 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).

2. Use it with EVbpo > Vb.

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

load capacitance, Vb[V]: Communication line voltage
2. p: CSI number (p = 00, 01, 10, 20, 30, 31), m: Unit number , n: Channel number (mn = 00, 01, 02, 10,
12, 13), g: PIM and POM number (g=0, 1, 4, 5, 8, 14)
3. 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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(8) Communication at different potential (1.8 V, 2.5 V, 3 V) (fuck/4) (CSI mode) (master mode, SCKp... internal clock

output) (2/2)
(Ta =-40 to +85°C, 1.8 V < EVbpo = EVpbp1 < Vpp < 5.5 V, Vss = EVsso = EVss1 =0 V)
Parameter Symbol Conditions MIN. TYP. MAX. Unit
Slp setup time tsik1 40V <EVopo<55V,27V<Ve<4.0V, 81 ns
(to SCKpT)™*" Co = 30 pF, Ro = 1.4 kQ
27V <EVopo<4.0V,23V<Vp<27V, 177 ns
Cb =30 pF, Ro = 2.7 kQ
1.8V<EVopo<33V,1.6V<Vp<20V, 479 ns
Cb = 30 pF, Ro = 5.5 kQ
Slp hold time tksit 40V<EVooo<55V,27V<Ve<4.0V, 19 ns
(from SCKpT) "' Cb =30 pF, Ro = 1.4 kQ
27V <EVooo<4.0V,23V<Vp<2.7V, 19 ns
Cb =30 pF, Ro = 2.7 kQ
1.8V<EVopo<33V,1.6V<Vp<2.0V, 19 ns
Cb =30 pF, Ro = 5.5 kQ
Delay time from SCKp{ to tkso1 40V <EVopo<55V,27V<Ve<4.0V, 100 ns
SOp output "' Cb =30 pF, Ro = 1.4 kQ
27V <EVooo<4.0V,23V<Vp<27V, 195 ns
Co = 30 pF, Ro = 2.7 kQ
1.8V<EVop0<33V,1.6V<Vp<20V, 483 ns
Cb =30 pF, Ro = 5.5 kQ
Slp setup time tsik1 40V<EVop<55V,27V<Vp<4.0V, 44 ns
(to SCKp)"** Cb = 30 pF, Ro = 1.4 kQ
27V <EVopo<4.0V,23V<Vp<27V, 44 ns
Cb =30 pF, Ro = 2.7 kQ
1.8V<EVbooo<33V,1.6V<Vp<20V, 110 ns
Cb =30 pF, Ro = 5.5 kQ
Slp hold time tksi1 40V <EVopo<55V,27V<Ve<4.0V, 19 ns
(from SCKpl) **** Cb =30 pF, Ro = 1.4 kQ
27V <EVopo<4.0V,23V<Vp<27V, 19 ns
Cb =30 pF, Ro = 2.7 kQ
1.8V<EVop0<33V,1.6V<Vp<20V, 19 ns
Cb = 30 pF, Ro = 5.5 kQ
Delay time from SCKpT to tkso1 40V <EVooo<55V,27V<Vb<4.0V, 25 ns
SOp output **** Cb =30 pF, Ro = 1.4 kQ
27V <EVooo<4.0V,23V<Vp<2.7V, 25 ns
Cb =30 pF, Ro = 2.7 kQ
1.8V<EVop0<33V,1.6V<Vp<2.0V, 25 ns
Cb =30 pF, Ro = 5.5 kQ

(Notes, Cautions and Remarks are listed on the next page.)
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CSI mode connection diagram (during communication at different potential)

<Master> Vb Vb

SCKp : SCK

RL78/G13 g SO User's device

SOp sl

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

Cautions 1. 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).
2. Use it with EVbpo > Vb.

Remarks 1. Ro[Q]:Communication line (SCKp, SOp) pull-up resistance, Co[F]: Communication line (SCKp, SOp)
load capacitance, Vb[V]: Communication line voltage
2. p: CSI number (p = 00, 01, 10, 20, 30, 31), m: Unit number , n: Channel number (mn = 00, 01, 02, 10,
12, 13), g: PIM and POM number (g =0, 1, 4, 5, 8, 14)
3. 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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CSI mode serial transfer timing (master mode) (during communication at different potential)
(When DAPmn = 0 and CKPmn = 0, or DAPmn =1 and CKPmn =1.)

tkevi

ket

tsiki tksi

tkH1

Slp Input data

tkso1

SOp w Output 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

i trwt

tsik1 tksit

Slp Input data

tkso1

SOp M Output data

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)/EVoo tolerance (When 64- to 128-pin products)) mode for the SOp pin and
SCKbp 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, 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. 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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(9) Communication at different potential (1.8 V, 2.5 V, 3 V) (CSI mode) (slave mode, SCKp... external clock

input)
(Ta =-40 to +85°C, 1.8 V < EVbbo = EVpp1 < Vpp < 5.5 V, Vss = EVsso = EVss1 =0 V)
Parameter Symbol Conditions MIN. TYP. MAX. Unit
SCKp cycle time "’ tkeve 40V<EVoo<55V, |24 MHz < fuck 14/fmex ns
27V<Vb<40V 20 MHz < fmek <24 MHz 12/fmek ns
8 MHz < fuek <20 MHz 10/fmek ns
4 MHz < fuek <8 MHz 8/fmck ns
fuek <4 MHz 6/fmek ns
27V<EVom<4.0V, |24 MHz < fuck 20/fmck ns
23V<Wh<27V 20 MHz < fmek <24 MHz 16/fmck ns
16 MHz < fmck <20 MHz 14/fmck ns
8 MHz < fuek <16 MHz 12/fmek ns
4 MHz < fuck <8 MHz 8/fmek ns
fuck <4 MHz 6/fmek ns
1.8V <EVon<33V, |24 MHz < fmck 48/fmck ns
1.6V<Vb<2.0 V™ |20 MHz < fvck <24 MHz 36/fmck ns
16 MHz < fmck <20 MHz 32/fmek ns
8 MHz < fuck <16 MHz 26/fmck ns
4 MHz < fuek <8 MHz 16/fmck ns
fuek <4 MHz 10/fmek ns
SCKp high-/low-level tkH2, 40V <EVooo<55V,27V<Vb<40V tkeye/2 — ns
width tkL2 12
27V<EVooo<4.0V,23V<Vp<27V tkeye/2 — ns
18
1.8V <EVonn<3.3V,1.6V<Vp<20V"? tkeva/2 — ns
50
Slp setup time tsike 27V<EVopo<55V,23V<Vo<4.0V™? | 1/fwck + ns
(to SCKpT) "** 20
1.8V <EVopo<3.3V,1.6V<Vo<2.0V™? | 1/fuck + ns
30
Slp hold time tksiz 1/fvek + 31 ns
(from SCKpT) "**
Delay time from SCKp{ to | tksoz 40V <EVopo<55V,27V<Ve<4.0V, 2/fmek + ns
SOp output "** Cv =30 pF, Ro = 1.4 kQ 120
2.7V<EVooo<4.0V,23V<Ve<27V, 2/fmek + ns
Cb =30 pF, Ro = 2.7 kQ 214
1.8V <EVopo<3.3V,1.6V<Vp<2.0V"™? 2/fmok + ns
Co = 30 pF, Ro = 5.5 kQ 573

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

Caution

Remarks

CSI mode connection diagram (during communication at different potential)

<Slave> Vb
§ Ro
SCKp SCK
RL78/G13 Slp SO User's device
SOp SI

Transfer rate in the SNOOZE mode : MAX. 1 Mbps

. Use it with EVbpo > Vb.
. 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.

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

SCKp!” 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 (Voo
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 (POMg).

1. Ro[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 (m = 0, 1), n: Channel number (n = 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 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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CSI mode serial transfer timing (slave mode) (during communication at different potential)
(When DAPmn = 0 and CKPmn = 0, or DAPmn =1 and CKPmn =1.)

tkeve

tki2 tkH2

/
SCKp

tsike tksiz

Slp Input data

tksoz2

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

tkHz ke

SCKp /
N

tsikz tksi2

Slp Input data

tksoz2

SOp Output data

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

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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(10) Communication at different potential (1.8 V, 2.5V, 3 V) (simplified I'c mode) (1/2)
(Ta =—40 to +85°C, 1.8 V < EVbpo = EVbp1 < Vb £ 5.5 V, Vss = EVsso = EVss1 = 0 V)

Parameter

Symbol

Conditions

MIN.

MAX.

Unit

SCLr clock frequency

fscL

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

1000

kHz

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

1000

kHz

40V <EVbooo<55V,
27V<Vb<4.0V,
Cb =100 pF, Ro = 2.8 kQ

400

kHz

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

400

kHz

1.8V <EVbpo<33V,
1.6V<Vo<20V™,
Cb =100 pF, Ro = 5.5 kQ

300

kHz

Hold time when SCLr = “L”

tLow

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

475

ns

2.7V <EVopo<4.0V,
23V<Vh<27V,
Cb =50 pF, Ro = 2.7 kQ

475

ns

40V <EVbooo<55V,
27V<Vo<4.0V,
Cb =100 pF, Ro = 2.8 kQ

1150

ns

2.7V <EVopo<4.0V,
23V<Vh<27V,
Cb =100 pF, Ro = 2.7 kQ

1150

ns

1.8V <EVbopo<33V,
1.6 V<Vo<2.0VM",
Cv = 100 pF, Ro = 5.5 kQ

1550

ns

Hold time when SCLr = “H”

tHIGH

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

245

ns

2.7V <EVopo<4.0V,
23V<Vh<27V,
Cb =50 pF, Ro = 2.7 kQ

200

ns

40V <EVbooo<55V,
27V<Vb<4.0V,
Cb =100 pF, Ro = 2.8 kQ

675

ns

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

600

ns

1.8V <EVbooo<3.3V,
1.6 V<Vo<2.0VM",
Cv = 100 pF, Ro = 5.5 kQ

610

ns

(Notes, Caution and Remarks are listed on the next page.)
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(10) Communication at different potential (1.8 V, 2.5V, 3 V) (simplified I'c mode) (2/2)
(Ta =—40 to +85°C, 1.8 V < EVbpo = EVbp1 < Vb £ 5.5 V, Vss = EVsso = EVss1 = 0 V)

Parameter

Symbol

Conditions

MIN.

MAX.

Unit

Data setup time (reception)

tsu:paT

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

1/fmek + 135

Note 2

ns

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

1/fmck + 135

Note 2

ns

40V <EVbooo<55V,
27V<Vb<4.0V,
Cb =100 pF, Ro = 2.8 kQ

1/fmek + 190

Note 2

ns

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

1/fmek + 190

Note 2

ns

1.8 V<EVooo< 3.3V,
1.6 V< Vb<2.0V™e,
Cb = 100 pF, Ro = 5.5 kQ

1/fmek + 190

Note 2

ns

Data hold time (transmission)

tHD:DAT

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

305

ns

27V <EVopo<4.0V,
23V<Vh<27V,
Cb =50 pF, Ro = 2.7 kQ

305

ns

40V <EVooo<55V,
2.7V<Vb<4.0V,
Cb =100 pF, Ro = 2.8 kQ

355

ns

2.7V <EVopo<4.0V,
23V<Vh<27V,
Cb =100 pF, Ro = 2.7 kQ

355

ns

1.8 V<EVbpo< 3.3V,
1.6 V<Vo<2.0VM™,
Cb =100 pF, Ro = 5.5 kQ

405

ns

Notes 1. Use it with EVbpo > Vb.

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 128-pin products)) mode for the SDAr 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 SCLr pin by using port input mode register g (PIMg) and port output

mode register g (POMg).

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

SDAr

SDA

RL78/G13 User's device

SCLr SCL

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

1/fscL

tLow tHiGH

SCLr \ | /

—
SDAr

tHD:DAT tsupaT

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)/EVoo 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).

Remarks 1. Ro[Q2]:Communication line (SDAr, SCLr) pull-up resistance, Co[F]: Communication line (SDAr, SCLr)
load capacitance, Vb[V]: Communication line voltage
2. r: IC number (r = 00, 01, 10, 20, 30, 31), g: PIM, POM number (g =0, 1, 4, 5, 8, 14)
3. 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, 01, 02, 10, 12, 13)
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2.5.2 Serial interface IICA

(Ta =-40 to +85°C, 1.6 V < EVppo = EVpp1 < Vbb £ 5.5V, Vss = EVsso = EVss1 = 0 V)

Parameter Symbol Conditions Standard Fast Mode Fast Mode | Unit
Mode Plus
MIN. | MAX. | MIN. | MAX. | MIN. | MAX.

SCLAO clock frequency fscL Fast mode plus: |27 V <EVono<5.5V 0 | 1000 | kHz

foik=10 MHz

Fast mode: 1.8V<EVooo<55V 0 | 400 kHz

fok> 3.5 MHz

Normal mode: |16V <EVono<55V| 0 | 100 kHz

foik>1 MHz
Setup time of restart condition tsu:stA 4.7 0.6 0.26 J7:]
Hold time"*®’ tHD:STA 4.0 0.6 0.26 us
Hold time when SCLAO = “L” tLow 4.7 1.3 0.5 HUs
Hold time when SCLAO = “H” trigH 4.0 0.6 0.26 us
Data setup time (reception) tsu:pAT 250 100 50 ns
Data hold time (transmission)"”®* | tro:paT 0 3.45 0 0.9 0 |045 | us
Setup time of stop condition tsu:sto 4.0 0.6 0.26 us
Bus-free time tBuF 4.7 1.3 0.5 us

Notes 1.

(acknowledge) timing.

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:
Fast mode:
Fast mode plus:

Cb = 400 pF, Ro = 2.7 kQ
Cb =320 pF, Ro = 1.1 kQ
Cb =120 pF, Ro = 1.1 kQ

lICA serial transfer timing

tLow

SCLO

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

i E tHigH
E : tHD:sTA tsu:paT
SDA0 | 5 /
Stbi)- - Start Restart Stop
condition condition condition condition
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2.5.3 On-chip debug (UART)

(Ta =-40 to +85°C, 1.8 V < EVppo = EVpp1 < Vbb £ 5.5V, Vss = EVsso = EVss1 = 0 V)

Parameter

Symbol

Conditions

MIN.

TYP.

MAX. Unit

Transfer rate

1156.2k

1M bps

2.6 Analog Characteristics

2.6.1 A/D converter characteristics

(1) When AVrer ¢ = AVrerr/ANIO (ADREFP1 = 0, ADREFPO = 1), AVrer () = AVrerw/ANI1 (ADREFM = 1), target
ANI pin : ANI2 to ANI14

(Ta = —40 to +85°C, 1.6 V < EVbpo = EVbp1 < Vbp < 5.5 V, Vss = EVsso = EVss1 = 0 V, Reference voltage (+) =
AVrerp, Reference voltage (-) = AVrerm = 0 V)

Parameter Symbol Conditions MIN. TYP. MAX. Unit
Resolution RES 8 10 bit
Overall error*>®’ AINL 10-bit resolution 1.8V<VbD<55V 1.2 +3.5 LSB

AVrerp = Voo 1.6V<VoD<55V 1.2 +70 | LSB
Conversion time tconv 10-bit resolution 36V<VDD<55V | 2125 39 us
AVrerp = Voo 2.7V<Vbop<55V | 31875 39 s
1.8V<VbD<55V 17 39 us
16V<Vbp<55V 57 95 us
Zero-scale error"®*"? Ezs 10-bit resolution 1.8V<VbD<55V +0.25 | %FSR
AVreep = Voo 16V<VDD<55V +0.50 | %FSR
Full-scale error**"? Ers 10-bit resolution 1.8V<VoD<55V +0.25 | %FSR
AVreep = Voo 16V<VoD<55V +0.50 | %FSR
Integral linearity error*’ ILE 10-bit resolution 1.8V<VbD<55V 2.5 LSB
AVrere = Voo 1.6V<VoD<55V +50 | LSB
Differential linearity error™*" | DLE 10-bit resolution 1.8V<VbD<55V +1.5 LSB
AVrere = Voo 1.6V<VoD<55V +20 | LSB
Reference voltage (+) AVrerp 1.6 Vop
Analog input voltage Vain 0 AVRerp
Vear Select interanal reference voltage output 1.38 1.45 1.5
2.4V <Vpbp £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.
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(2) When AVrer (+) = AVrerr/ANIO (ADREFP1 = 0, ADREFPO = 1), AVRer (-) = AVrRerw/ANI1 (ADREFM = 1), target
ANI pin : ANI16 to ANI26

(Ta = 40 to +85°C, 1.6 V < EVbpo = EVbp1 < Vop < 5.5 V, Vss = EVsso = EVss1 = 0 V, Reference voltage (+) =
AVrerr, Reference voltage (-) = AVRerm)

Parameter Symbol Conditions MIN. TYP. MAX. Unit
Resolution RES 8 10 bit
Overall error*>®’ AINL 10-bit resolution 1.8V<VbD<55V 1.2 +5.0 LSB

AVrerp = Voo 1.6V<VoD<55V 12 | %85 | LSB
Conversion time tconv 10-bit resolution 36V<VbD<55V | 2125 39 us
AVrere = Voo 27V<Vop<55V | 3.1875 39 s
1.8V<VoD<55V | 17 39 us
1.6V<VbD<55V 57 95 us
Zero-scale error"®*="? Ezs 10-bit resolution 1.8V<VbD<55V +0.35 | %FSR
AVreep = Voo 1.6V<VoD<55V +0.60 | %FSR
Full-scale error**"? Ers 10-bit resolution 1.8V<VbD<55V +0.35 | %FSR
AVrere = Voo 16V<VbD<55V +0.60 | %FSR
Integral linearity error**®’ ILE 10-bit resolution 1.8V<VbD<55V +3.5 LSB
AVrerp = Voo 1.6V<VoD<55V +60 | LSB
Differential linearity error™*" | DLE 10-bit resolution 1.8V<VoD<55V +2.0 LSB
AVrerp = Voo 1.6V<VoD<55V +25 | LSB
Reference voltage (+) AVRerp 1.6 Voo \Y
Analog input voltage VaiN 0 AVRerp \
and
EVooo
VBGR Select interanal reference voltage output 1.38 1.45 1.5 \Y
2.4V <Vpb £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.
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(3) When AV&er ) = Voo (ADREFP1 = 0, ADREFPO = 0), AVrer (-) = Vss (ADREFM = 0), target ANI pin : ANIO to
ANI14, ANI16 to ANI26

(Ta =-40 to +85°C, 1.6 V < EVbpo = EVob1 < Vop < 5.5 V, Vss = EVsso = EVss1 = 0 V, Reference voltage (+) = Vob,
Reference voltage (-) = Vss)

Parameter Symbol Conditions MIN. TYP. MAX. Unit
Resolution RES 8 10 bit
<R> Overall error*>®’ AINL 10-bit resolution 1.8V<VbD<55V 1.2 +7.0 LSB
1.6V<Vbb<55V 1.2 +10.5 LSB
Conversion time tcony 10-bit resolution 36V<Vbb<55V | 2125 39 us
27V<Vbp<55V | 3.1875 39 us
1.8V<VoD<55V | 17 39 us
1.6V<VbD<55V 57 95 us
Zero-scale error"®*="? Ezs 10-bit resolution 1.8V<VbD<55V +0.60 | %FSR
1.6V<VbD<55V +0.85 %FSR
Full-scale error**"? Ers 10-bit resolution 1.8V<VbD<55V +0.60 | %FSR
1.6V<VbD<55V +0.85 %FSR
Integral linearity error**®’ ILE 10-bit resolution 1.8V<VbD<55V +4.0 LSB
1.6V<VbDb<55V 16.5 LSB
Differential linearity error™*" | DLE 10-bit resolution 1.8V<VoD<55V +2.0 LSB
1.6V<VbDb<55V 2.5 LSB
Analog input voltage Vain ANIO to ANI14 0 Voo
ANI16 to ANI26 0 EVooo
Vear Select interanal reference voltage output, 1.38 1.45 1.5
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.
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(4) When AVreF (+) = Internal reference voltage (ADREFP1 = 1, ADREFPO = 0), AVRreF () = AVrerm/ANI1
(ADREFM = 1), target ANI pin : ANIO to ANI14, ANI16 to ANI26

(Ta = —40 to +85°C, 2.4 V < Vbp < 5.5 V, Vss = EVsso = EVss1 = 0 V, Reference voltage (+) = Vsar, Reference
voltage (-) = AVrerm = 0 V, HS (high-speed main) mode)

Parameter Symbol Conditions MIN. ‘ TYP. ‘ MAX. Unit
Resolution RES 8 bit
Conversion time tconv 8-bit resolution 24V<VbD<55V 17 39 J7:;
Zero-scale error"®*="? Ezs 8-bit resolution 2.4V<VDoD<55V +0.60 | %FSR
Integral linearity error"*®’ ILE 8-bit resolution 24V<Vbop<55V +2.0 LSB
Differential linearity error™™" DLE 8-bit resolution 24V<VbD<55V +1.0 LSB
Reference voltage (+) VBaR 1.38 1.45 1.5 \
Analog input voltage Vain 0 VeGrR \

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

(TAa=-40to +85°C,2.4 V< Vpp<5.5V, Vss = EVsso = EVss1 = 0 V, HS (high-speed main) mode)

Parameter Symbol Conditions MIN. TYP. MAX. Unit
Temperature sensor output voltage | Vrmpsz2s | Setting ADS register = 80H, Ta = +25°C 1.05 \
<R> Internal reference voltage Vconst | 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

2.6.3 POR circuit characteristics

(Ta = —40 to +85°C, Vss = 0 V)

Parameter Symbol Conditions MIN. TYP. MAX. Unit
Detection voltage Vpror Power supply rise time 1.48 1.51 1.54 \Y
VroR Power supply fall time 1.47 1.50 1.53 \
Minimum pulse width Trw 300 us
Detection delay time 350 us
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2.6.4 LVD circuit characteristics

LVD Detection Voltage of Reset Mode and Interrupt Mode
(Ta =-40 to +85°C, Vrpr < EVppo = EVpp1 < Vop < 5.5 V, Vss = EVsso = EVss1 =0 V)

Parameter Symbol Conditions MIN. TYP. MAX. Unit
Detection Supply voltage level Vivoo Power supply rise time 3.98 4.06 4.14 \Y
voltage Power supply fall time 3.90 3.98 4.06 v
Vivpi Power supply rise time 3.68 3.75 3.82 \Y
Power supply fall time 3.60 3.67 3.74 \Y
Vivpz Power supply rise time 3.07 3.13 3.19 \Y
Power supply fall time 3.00 3.06 3.12 \Y
Vivps Power supply rise time 2.96 3.02 3.08 \
Power supply fall time 2.90 2.96 3.02 \Y
Vivp4 Power supply rise time 2.86 2.92 2.97 \Y
Power supply fall time 2.80 2.86 2.91 \Y
Vwivos Power supply rise time 2.76 2.81 2.87 \Y
Power supply fall time 2.70 2.75 2.81 \Y
% Power supply rise time 2.66 2.71 2.76 \Y
Power supply fall time 2.60 2.65 2.70 \Y
Vivpr Power supply rise time 2.56 2.61 2.66 \Y
Power supply fall time 2.50 2.55 2.60 \Y
Vivps Power supply rise time 2.45 2.50 2.55 \Y
Power supply fall time 2.40 2.45 2.50 \Y
Vivpg Power supply rise time 2.05 2.09 2.13 \Y
Power supply fall time 2.00 2.04 2.08 \Y
Vivbio Power supply rise time 1.94 1.98 2.02 \Y
Power supply fall time 1.90 1.94 1.98 \Y
Vivp1i Power supply rise time 1.84 1.88 1.91 \Y
Power supply fall time 1.80 1.84 1.87 \Y
Vivp12 Power supply rise time 1.74 1.77 1.81 \Y
Power supply fall time 1.70 1.73 1.77 \Y
Vivp1a Power supply rise time 1.64 1.67 1.70 \Y
Power supply fall time 1.60 1.63 1.66 \Y
Minimum pulse width tw 300 us
Detection delay time 300 us
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LVD Detection Voltage of Interrupt & Reset Mode
(Ta =—-40 to +85°C, Vrpr < EVbbo = EVbb1 < VDD £ 5.5 V, Vss = EVsso = EVss1 =0 V)

Parameter Symbol Conditions MIN. TYP. MAX. Unit
Interrupt and reset | Vivpis Vpocz, Vroct, Veoco = 0, 0, 0, falling reset voltage: 1.6 V 1.60 1.63 1.66 \
mode Vivbiz LVIS1, LVISO = 1, 0 | Rising release reset voltage| 1.74 1.77 1.81 \%

(+0.1V) Falling interrupt voltage 1.70 1.73 1.77 \
Vivb11 LVIS1, LVISO =0, 1 |Rising release reset voltage| 1.84 1.88 1.91 \Y
(+0.2V) Falling interrupt voltage 1.80 1.84 1.87 \
Vivo4 LVIS1, LVISO =0, 0 |Rising release reset voltage| 2.86 2.92 2.97 \
(+1.2V) Falling interrupt voltage 280 | 2.8 | 291 v
Vivbi11 Vrocz, Vroct, Veoco = 0, 0, 1, falling reset voltage: 1.8 V 1.80 1.84 1.87 \%
Vivbio LVIS1, LVISO =1, 0 |Rising release reset voltage| 1.94 1.98 2.02 \Y
(+0.1V) Falling interrupt voltage 190 | 194 | 1.98 v
Vivbe LVIS1, LVISO =0, 1 |Rising release reset voltage| 2.05 2.09 2.13 \Y
(+0.2V) Falling interrupt voltage 200 | 204 | 208 v
Vivpz LVIS1, LVISO =0, 0 |Rising release reset voltage| 3.07 3.13 3.19 \Y
(+1.2V) Falling interrupt voltage 300 | 306 | 3.12 v
Vivps Vpocz, Vroct, Veoco = 0, 1, 0, falling reset voltage: 2.4 V 2.40 2.45 2.50 \Y
Vivor LVIS1, LVISO =1, 0 |Rising release reset voltage| 2.56 2.61 2.66 \Y
(+0.1V) Falling interrupt voltage 2.50 2.55 2.60 \
Vivos LVIS1, LVISO =0, 1 |Rising release reset voltage| 2.66 2.71 2.76 \
(+0.2V) Falling interrupt voltage 2.60 2.65 2.70 \Y
Vivp1 LVIS1, LVISO =0, 0 |Rising release reset voltage| 3.68 3.75 3.82 \
(+1.2V) Falling interrupt voltage 3.60 3.67 3.74 \Y
Vivps Vpocz, Vroct, Veoco = 0, 1, 1, falling reset voltage: 2.7 V 2.70 2.75 2.81 \Y
Vivps LVIS1, LVISO =1, 0 |Rising release reset voltage| 2.86 2.92 2.97 \Y
(+0.1V) Falling interrupt voltage 280 | 286 | 291 v
Vivbs LVIS1, LVISO =0, 1 |Rising release reset voltage| 2.96 3.02 3.08 \
(+0.2V) Falling interrupt voltage 290 | 296 | 3.02 v
Vivbo LVIS1, LVISO = 0, 0 | Rising release reset voltage| 3.98 4.06 4.14 \
(+1.2V) Falling interrupt voltage 390 | 398 | 4.06 v
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Supply Voltage Rise Time (Ta = —40 to +85°C, Vss =0 V)

Parameter Symbol Conditions MIN. TYP. MAX. Unit

Maximum time to rise to tPup1 When RESET input is not used 3.2 ms
1.6 V (Voo (MIN.))**
(Voo: 0V > 1.6 V)

Note Make sure to raise the power supply in a shorter time than this.

Supply Voltage Rise Time Timing

¢ When RESET pin input is not used

Supply voltage
(Vop)

1BV ooy oo

oV

Time

POR internal }
signal ;

tPUP1
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2.7 Data Memory STOP Mode Low Supply Voltage Data Retention Characteristics

(Ta = —40 to +85°C)

Parameter Symbol Conditions MIN. TYP. MAX. Unit

Data retention supply voltage VbDDR 1.47"%" 55 v

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 ——

A
((

Veo T VooDR

STOP instruction execution
/
Standby release signal
(interrupt request) N
1
2.8 Flash Memory Programming Characteristics
(Ta =-40 to +85°C, 1.8 V < EVbbo = EVpb1 < Vpp < 5.5 V, Vss = EVsso = EVss1 =0 V)

Parameter Symbol Conditions MIN. TYP. MAX. Unit
CPU/peripheral hardware clock | fck 1.8V<VbD<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.
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2.9 Timing Specs for Switching Flash Memory Programming Modes

Parameter Symbol Conditions MIN. TYP. MAX. Unit
How long from when a pin reset tsuiniT POR and LVD reset must end before the pin 100 ms
ends until the initial communication reset ends.

settings are specified

How long from when the TOOLO | tsu POR and LVD reset must end before the pin 10 us
pin is placed at the low level until a reset ends.
pin reset ends

How long the TOOLO pin must be | to POR and LVD reset must end before the pin 1 ms
kept at the low level after a reset reset ends.
ends
(except soft processing time)
< >

> <2> <3> <
tHo+
soft processing

RESET /
time 0OH reception

'« ° i (TOOLRxD, TOOLTXD mode)

4

TOOLO

tsuinit

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

<2> The pins reset ends (POR and LVD reset must end before the pin reset ends.).

<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: The segment shows that it is necessary to finish specifying the initial communication settings
within 100 ms from when the resets end.
tsu: How long from when the TOOLDO pin is placed at the low level until a pin reset ends (MIN. 10 x s)
tio:  How long to keep the TOOLO pin at the low level from when the external and internal resets
end (except soft processing time)
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3. PACKAGE DRAWINGS

3.1 20-pin products

R5F1006AASP, R5F1006CASP, R5F1006DASP, R5F1006EASP
R5F1016AASP, R5F1016CASP, R5F1016DASP, R5F1016EASP
R5F1006ADSP, R5F1006CDSP, R5F1006DDSP, R5F1006EDSP
R5F1016ADSP, R5F1016CDSP, R5F1016DDSP, R5F1016EDSP

JEITA Package Code

RENESAS Code

Previous Code

MASS (TYP) [g]

P-LSSOP20-0300-0.65

PLSP0020JC-A

S20MC-65-5A4-3

0.12

HEHAR

EEEE

detail of lead end

NOTE

JE )

Each lead centerline is located within 0.13 mm of
its true position (T.P.) at maximum material condition.

ITEM MILLIMETERS

A

6.65+0.15

0.475 MAX.

0.65 (T.P.)

+0.08
0.2425'¢07

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°
313

0.25

Cld| U |[Z|IE|r|X|«|—|IT|®|mMmM T O ®

0.6+£0.15
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3.2 24-pin products

R5F1007AANA, R5F1007CANA, R5F1007DANA, R5F1007EANA
R5F1017AANA, R5F1017CANA, R5F1017DANA, R5F1017EANA
R5F1007ADNA, R5F1007CDNA, R5F1007DDNA, R5F1007EDNA
R5F1017ADNA, R5F1017CDNA, R5F1017DDNA, R5F1017EDNA

JEITA Package Code RENESAS Code Previous Code MASS (TYP) [g]
P-HWQFN24-4x4-0.50 PWQNO0024KE-A P24K8-50-CAB-1 0.04
D

DETAIL OF (A) PART

\/\gé
>0

E (UNIT:mm)

ITEM DIMENSIONS

D 4.00£0.05
D2 E 4.00+0.05
>[A] A 0.75+0.05
EXPOSED DIE PAD 1005
1 6 / b 025739
URVAVIIVAVAV/ 6] o050
24 L Lp 0.40%0.10
X 0.05
g g y 0.05
E2
D) + -
P - ITEM b2 E2
190 1 MIN [NOM[MAX| MIN [NOM[MAX
NNNMNMN \EIEE:EAA?TI:II?;NS A |2.45(2.50[2.55|2.45(2.50|2.55
18 13
—Lp e
b|/D|x @[ s|AB]
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3.3 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 Plox @] s|AB]
ZD
0 Slufsla] oz g
(50 o o s
OO O0OO0OO0 |4
4 S . 0000032z
@/ O O O O 2
® 0 0 0 Oy
N
E D C B A \@
INDEX MARK blw|s|B] 907 \
INDEX MARK
A
|
l
|
|
(UNIT:mm)
E ITEM DIMENSIONS
D 3.00+0.10
E 3.00+0.10
DETAIL OF © PART DETAIL OF (D) PART w 0.20
R0.1740.05 0.43+0.05— le] 0.50
% R0.12+0.05 0.33+0.05— A 0.69+0.07
0.504+0.05— b 0.24+0.05
\ 0.365+0.05— 0.05
a,,\\\\g ; 0.08
273 y1 0.20
i I ZD 0.50
ob ZE 050
(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

©2012 Renesas Electronics Corporation. All rights reserved.

R01DS0131EJ0200 Rev.2.00
Oct 12, 2012

RENESAS

Page 108 of 124



RL78/G13

3 PACKAGE DRAWINGS

3.4 30-pin products

R5F100AAASP, R5F100ACASP, R5F100ADASP, R5F100AEASP, R5F100AFASP, R5F100AGASP
R5F101AAASP, R5F101ACASP, R5F101ADASP, R5F101AEASP, R5F101AFASP, R5F101AGASP
R5F100AADSP, R5F100ACDSP, R5F100ADDSP, R5F100AEDSP, R5F100AFDSP, R5F100AGDSP
R5F101AADSP, R5F101ACDSP, R5F101ADDSP, R5F101AEDSP, R5F101AFDSP, R5F101AGDSP

JEITA Package Code

RENESAS Code

Previous Code

MASS (TYP) [g]

P-LSSOP30-0300-0.65

PLSP0030JB-B

S30MC-65-5A4-3

0.18

HARARAARAARAARA

O

sELEEELEELELELE]

|y .

NOTE

T JLIU R A - [ N |
c L@ e

o[b| M @)

B

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
0.2470_07

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°
330

0.25

cl|lH|] 1 |[ZIZ|r|X|«|—|IT|®|mml O [OlT

0.6+0.15
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3.5 32-pin products

R5F100BAANA, R5F100BCANA, R5F100BDANA, R5F100BEANA, R5F100BFANA, R5F100BGANA
R5F101BAANA, R5F101BCANA, R5F101BDANA, R5F101BEANA, R5F101BFANA, R5F101BGANA
R5F100BADNA, R5F100BCDNA, R5F100BDDNA, R5F100BEDNA, R5F100BFDNA, R5F100BGDNA
R5F101BADNA, R5F101BCDNA, R5F101BDDNA, R5F101BEDNA, R5F101BFDNA, R5F101BGDNA

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
=
/®
| )
=] ‘ =]
oy [s] (UNIT:mm)
ITEM DIMENSIONS
D 5.00£0.05
D2 E 5.00+0.05
EXPOSED DIE PAD A 0752005
/ b 0251005
1 8 0.07
lJUUUUUUL{/ [e] 050
32D = 9 Lp 0.40%0.10
D) - X 0.05
) - y 0.05
») (e
= + o E2
- G D2 E2
P E ITEM MIN [NOM[MAX| MIN [NOM[MAX
2500 Sie EXPOSED
DIE PAD 3.45(3.50|3.55|3.45|3.50(3.55
g AAN m m Q VARIATIONS
b|P{x ®[s|AB|
© 2012 Renesas Electronics Corporation. All rights reserved.
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3.6 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 pb|Plox @[ s | AB|

zD
| D Slwls|al ZE— e]
El O{)OOED 6
. gooooo 5
00000 4
+ E —+ -1+ 00 O+O 50 5 290
O “o0o0o0looo |2
O 00O 1
) o |geeeeh
INDEX MARK ‘Slwls]B] @ |FEDPCEA \®

2.90

VikiE AT

@wS
1 S|
—119

DETAIL (C) DETAIL (D) DETAIL () (UNIT:mm)
_ 0.70£0.05 R0.17+0.05 R0.17+0.05 0.70+0.05— ITEM DIMENSIONS
\\ —055+0.05 R0.12+0.05 R0.12+0.05 0.55+0.05 — D 4.00£0.10
70.750 o 015* E 4.00+0.10
\% i 0.55 w 0.20
le] 0.50
N 7 A 0.69+0.07
b 0.2440.05
db
(LAND PAD) N x g'g:
y .
$0.34+0.05 \ ] 0.20
(APERTURE OF 0.55 0.55 R0.275+0.05 y :
SOLDER RESIST) 0.75 0.75 ZD 075
0.55+0.05 0.55+0.05 R0.35+0.05 ZE_ 075
0.70+0.05 0.70+0.05
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3.7 40-pin

products

R5F100EAANA, R5F100ECANA, R5F100EDANA, R5F100EEANA, R5F100EFANA, R5F100EGANA, R5F100EHANA
R5F101EAANA, R5F101ECANA, R5F101EDANA, R5F101EEANA, R5F101EFANA, R5F101EGANA, R5F101EHANA
R5F100EADNA, R5F100ECDNA, R5F100EDDNA, R5F100EEDNA, R5F100EFDNA, R5F100EGDNA, R5F100EHDNA
R5F101EADNA, R5F101ECDNA, R5F101EDDNA, R5F101EEDNA, R5F101EFDNA, R5F101EGDNA, R5F101EHDNA

JEITA Package Code

RENESAS Code

Previous Code

MASS (TYP) [g]

P-HWQFN40-6x6-0.50

PWQNO0040KC-A

P40K8-50-4B4-3

0.09

DETAIL OF (A) PART

A
S
1 o
(UNIT:mm)
ITEM DIMENSIONS
D2 D 6.00+0.05
E 6.00+0.05
1 o /EXPOSED DIE PAD A 0.75+0.05
+0.05
UUUUUUUUUU b 0%-o07
40P =i [e] 050
D d Lp 0.40+0.10
D [an
0.05
B b d -
= a y 0.05
= —+ g E2
D [an
») d
D (an
3P S0 'TEM MIN N%zm MAX| MIN NI(E)?w MAX
il nnnﬂmmﬂn EXPOSED
30 21 DIE PAD 4.45|4.50|4.55|4.45|4.50|4.55]
VARIATIONS
o[@]x @[] A5]
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3.8 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

JEITA Package Code RENESAS Code Previous Code MASS (TYP) [g]
P-LQFP44-10x10-0.80 PLQP0044GC-A P44GB-80-UES-2 0.36
HD
D .
detail of lead end
33 23
{34 22 .
] L\
—] — RSO —
0 & L
—] ]
— —+ —3— E HE Lp
— ] =— L1+
] ]
—] -
] O (UNIT:mm)
I 121 ] ITEM DIMENSIONS
1 L 11 D 10.00+0.20
i U U l_l U U U U mT U E 10.00£0.20
L 7E - @@@@0r HD 12.00+0.20
HE 12.00+0.20
- ZD A 1.60 MAX.
A1 0.10+0.05
b || x @] 5] A 2 1402005
A3 0.25
A2 A9 +0.08
b 0.377 507
N \ ¢ 0.145+3:9%2
SO, ! =
i = Lp 0.60+0.15
L1 1.00+0.20
y |'S Al1- -
=l v [s] Pa——s
le] 0.80
X 0.20
NOTE y 0.10
Each lead centerline is located within 0.20 mm of ZD 1.00
its true position at maximum material condition. ZE 1.00
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3.9 48-pin products

R5F100GAAFB, R5F100GCAFB, R5F100GDAFB, 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

JEITA Package Code

RENESAS Code

Previous Code

MASS (TYP) [g]

P-LFQFP48-7x7-0.50

PLQPO0048KF-A

P48GA-50-8EU-1

0.16

HD
D
HHHHHHHHHHHH detail of lead end
36 25
137 24
— ¢
: : |
- - - — S S
1 — &
—] — 6 — L
— I
. E HE Lp
] — e L] =
1 1
—1 1
— O —
[i— 13 (UNIT:mm)
1 i ITEM DIMENSIONS
! D 7.00+0.20
E 7.00£0.20
L 7E HD 9.00+0.20
HE  9.00+0.20
N A 1.60 MAX.
Al 0.10£0.05
A A2 1.40£0.05
0.25
A2 b 0.22+0.05
o 014574338
J k L 0.50
j[ e ] HH H ﬂ Lp 0.60£0.15
___________Jr_ UL L L1 1.00£0.20
) 315
ol y|s Al- e] 0.50
X 0.08
y 0.08
Core ZD 075
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, R5F100GGANA,
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

JEITA Package Code

RENESAS Code

Previous Code

MASS (TYP) [g]

P-HWQFN48-7x7-0.50

PWQNO0048KB-A

P48K8-50-5B4-4

0.13

DETAILOF (A) PART

(UNIT:mm)

ITEM DIMENSIONS

D

7.00£0.05

D2 E 7.00+£0.05
A 0.75+0.05
EXPOSED DIE PAD b 0p5+0.05
¥ -0.07
1 12 /
UUUUUUUUUUT 1, [e] 050
48D &= Lp 0.40+0.10
g g X 0.05
) d y 0.05
») (an
] (e
= + o E2
») d
] d
-] (an ITEM D2 E2
») & MIN |[NOM|MAX| MIN INOM[MAX
37D = 54 EXPOSED
DIE PAD 5.45|5.50|5.55|5.45(5.50(5.55
an nnnnn 0 ZrZ': VARIATIONS
—Lp e
b|b|x @[s|AB]
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<R> 3.10 52-pin products

R5F100JCAFA, R5F100JDAFA, R5F100JEAFA, R5F100JFAFA, R5F100JGAFA, R5F100JHAFA, R5F100JJAFA,
R5F100JKAFA, R5F100JLAFA
R5F101JCAFA, R5F101JDAFA, R5F101JEAFA, R5F101JFAFA, R5F101JGAFA, R5F101JHAFA, R5SF101JJAFA,
R5F101JKAFA, R5F101JLAFA
R5F100JCDFA, R5F100JDDFA, R5F100JEDFA, R5F100JFDFA, R5F100JGDFA, R5F100JHDFA, R5F100JJDFA,
R5F100JKDFA, R5F100JLDFA
R5F101JCDFA, R5F101JDDFA, R5F101JEDFA, R5F101JFDFA, R5F101JGDFA, R5F101JHDFA, R5F101JJDFA,
R5F101JKDFA, R5F101JLDFA

JEITA Package Code

RENESAS Code Previous Code

MASS (TYP) [g]

P-LQFP52-10x10-0.65

PLQP0052JA-A P52GB-65-GBS-1

0.3

HD
X2
D
{39 27 )
1[40 26|
1] ]
1] ]
1] ]
1] ]
1] T |y
=i —+ Y E HE
1] ]
o ]
o ]
o ]
1] ]
I:II:SQ 14/

detail of lead end
1
—/ M |

LT

%3
b [ x ®) A
A2
[ | \
WU‘U‘IJ‘U‘U‘U‘IJ‘U‘IJ‘U‘II—/L
2y ] A1~
NOTE

1.Dimensions “*%1” and “%2” do not include mold flash.

2.Dimension “3” does not include trim offset.

RN

(UNIT:mm)
ITEM DIMENSIONS
D 10.00+0.10
E 10.00+0.10
HD 12.00+0.20
HE 12.00+0.20
A 1.70 MAX.
A1 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
0.10

< |x [0 |-
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3.11 64-pin products

R5F100LCAFA, R5F100LDAFA, R5F100LEAFA, R5F100LFAFA, R5F100LGAFA, R5F100LHAFA, R5F100LJAFA,
R5F100LKAFA, R5F100LLAFA
R5F101LCAFA, R5F101LDAFA, R5F101LEAFA, R5F101LFAFA, R5F101LGAFA, R5F101LHAFA, R5F101LJAFA,

R5F101

LKAFA, R5F101LLAFA

R5F100LCDFA, R5F100LDDFA, R5F100LEDFA, R5F100LFDFA, R5F100LGDFA, R5F100LHDFA, R5F100LJDFA,
R5F100LKDFA, R5F100LLDFA
R5F101LCDFA, R5F101LDDFA, R5F101LEDFA, R5F101LFDFA, R5F101LGDFA, R5F101LHDFA, R5F101LJDFA,

R5F101

LKDFA, R5F101LLDFA

JEITA Package Code

RENESAS Code

Previous Code

MASS (TYP) [g]

P-LQFP64-12x12-0.65

PLQP0064JA-A

P64GK-65-UET-2

0.51

HD
D
IR detai offead end
48 33
49 32
[ — [
—] — \ c—
—] — |
= — e
— — j
—] — 0 — L
— — L
p
— -+ = E HE
—] — fe— L1 —
—] —
—] —
—] 1 (UNIT:mm)
[ — — ITEM DIMENSIONS
—] O — D 12.00+0.20
—F—64 17 E 12.00+0.20
1 HD 14.00£0.20
i HE 14.00£0.20
L ZzE | UUUHUUU 2 A 1.60 MAX.
A1 0.10+0.05
- ZD A2 1.40+0.05
b 0.25
A b 0.32+3-98
A2 c 0.14578:9%2
L 0.50
Lp 0.60+0.15
S
‘ 0 3230
=y [s] A1- 5 oes
x 0.13
y 0.10
ZD 1.125
NOTE ZE 1.125

Each lead centerline is located within 0.13 mm of
its true position at maximum material condition.
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R5F100LCAFB, R5F100LDAFB, R5F100LEAFB, R5F100LFAFB, R5F100LGAFB, R5F100LHAFB, R5F100LJAFB,

R5F100LKAFB, R5F100LLAFB

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

R5F100LKDFB, R5F100LLDFB

R5F101LCDFB, R5F101LDDFB, R5F101LEDFB, R5F101LFDFB, R5F101LGDFB, R5F101LHDFB,
R5F101LJDFB, R5F101LKDFB, R5F101LLDFB

JEITA Package Code

RENESAS Code

Previous Code

MASS (TYP) [g]

P-LFQFP64-10x10-0.50

PLQP0O064KF-A

P64GB-50-UEU-2

0.35

HD
D
IR AT AT letieadend
48 33
49 32—
— — c—
— — \\\\
— — L S
— —
= = L
— —
—] —— L
— + — E HE P
— — e L1 —]
— —
— —
— —
— — (UNIT:mm)
e O Y — ITEM DIMENSIONS
D 10.00£0.20
E 10.00£0.20
HD 12.00£0.20
L 7E HE 12.00£0.20
A 1.60 MAX.
. A1 0.10+0.05
A2 1.40£0.05
b 6.5
AT b 0.22+0.05
A2 c 014573958
f L L 0.50
Lp 0.60+0.15
J L L1 1.0040.20
‘ = o 3273
-y S A1~ le] 0.50
E . X 0.08
y 0.08
ZD 1.25
NOTE ZE 1.25

Each lead centerline is located within 0.08 mm of
its true position at maximum material condition.
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R5F100LCABG, R5F100LDABG, R5F100LEABG, R5F100LFABG, R5F100LGABG, R5F100LHABG,

R5F100LJABG
R5F101LCABG, R5F101LDABG, R5F101LEABG, R5F101LFABG, R5F101LGABG, R5F101LHABG,
R5F101LJABG
R5F100LCDBG, R5F100LDDBG, R5F100LEDBG, R5F100LFDBG, R5F100LGDBG, R5F100LHDBG,
R5F100LJDBG
R5F101LCDBG, R5F101LDDBG, R5F101LEDBG, R5F101LFDBG, R5F101LGDBG, R5F101LHDBG,
R5F101LJDBG
JEITA Package Code RENESAS Code Previous Code MASS (TYP)) [g]
P-VFBGAG4-4x4-0.40 PVBGO064LA-A P64F1-40-AA2-2 0.03
D Dl w [s]a] zE- zD
D ©O0000000 8
D O0000000 7
D g O0O000O0O00 6
4 e P , OOOO+OOOO 5
D O0000000 4
D O00000O00 3
D O0O000O0O00 2
® D O00O000OO0O0 )/ 1
* \
HGFEDT CIBA
INDEX MARK S| w [s]8] INDEX MARK
A (UNIT:mm)
ITEM DIMENSIONS
D 4.00£0.10
A2~ E 4.00+0.10
| w 0.15
\ A 0.89+0.10
: — A1 0.2040.05
EE—— AL O P ] U}U (OLOAY) A2 0.69
[e] 0.40
-y S J—L# : — A1 b 0.25+0.05
E . X 0.05
¢b‘$‘ Px @‘S‘A B‘ y 0.08
y1 0.20
ZD 0.60
ZE 0.60
©2012 Renesas Electronics Corporation. All rights reserved.
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<R> 3.12 80-pin products

R5F100MFAFA, R5F100MGAFA, R5F100MHAFA, R5F100MJAFA, R5F100MKAFA, R5F100MLAFA
R5F101MFAFA, R5F101MGAFA, R5F101MHAFA, R5F101MJAFA, R5F101MKAFA, R5F101MLAFA
R5F100MFDFA, R5F100MGDFA, R5F100MHDFA, R5F100MJDFA, R5F100MKDFA, R5F100MLDFA
R5F101MFDFA, R5F101MGDFA, R5F101MHDFA, R5F101MJDFA, R5F101MKDFA, R5F101MLDFA

JEITA Package Code RENESAS Code Previous Code MASS (TYP) [g]
P-LQFP80-14x14-0.65 PLQP0080JB-E P80GC-65-UBT-2 0.69
HD
detail of lead end
D
L1
TN T =
/60 41\ j~
— — |
——161 4= L— —= C
— —)
— — j
— —) 0 L
— —
— —) L
E’ — — p
, — —)
— TL — E HE
— —
g g Referance Dimension in Millimeters
—] —— Symbol Min Nom | Max
— —
— — D 13.80 | 14.00 | 14.20
| m— O — E 13.80 | 14.00 | 14.20
— —)

,{{01 202}:. HD 17.00 | 17.20 | 17.40
i T HE | 17.00 | 17.20 | 17.40
| "

R RO P
—ZE A1 0.05 0.125 | 0.20
] 7D A2 1.35 1.40 1.45
L T
bp ‘@‘ X @‘ S ‘ AB ‘ bp 026 | 032 | 038
c 0.10 | 0.145 | 0.20
A L —_— 0.80 —_—
L 7 0.886 .
AD p 0.736 1.036
L1 1.40 1.60 1.80
i 9 00 30 80
ﬁﬁﬁﬁl||||||||||||:|||]|]|]|]|]|]|]|]|]% L‘:, le] — 0.65 —
x — — 0.13
E A1- y — — 0.10
ZD — 0825 | —
ZE — 0825 | —
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R5F100MFAFB, R5F100MGAFB, R5F100MHAFB, R5F100MJAFB, R5F100MKAFB, R5F100MLAFB
R5F101MFAFB, R5F101MGAFB, R5F101MHAFB, R5F101MJAFB, R5F101MKAFB, R5SF101MLAFB
R5F100MFDFB, R5F100MGDFB, R5F100MHDFB, R5F100MJDFB, R5F100MKDFB, R5F100MLDFB
R5F101MFDFB, R5F101MGDFB, R5F101MHDFB, R5F101MJDFB, R5F101MKDFB, R5F101MLDFB

JEITA Package Code RENESAS Code Previous Code MASS (TYP) [g]
P-LFQFP80-12x12-0.50 PLQPO080OKE-A P80GK-50-8EU-2 0.53
HD
D
detail of lead end
60 41
A3
— 61 40— -
— — c—
—] — !
— — Ll\
— — SNe—— |
— — j
—] —
— — 0 — L
— —
— — L
— + — E HE p
— — . L] —
— —
— — .
— — (UNIT:mm)
— — ITEM DIMENSIONS
— — D 12.0040.20
—  —
— Q — E 12.00+0.20
T ==80 21— HD 14.00+0.20
1 HE 14.00£0.20
\

y

.| TTOTUNTONOVug et -
ZD 0:421210.05

b 0.22+0.05
10.055
c 0.145%3-952
L
Ao 0.50
Lp  0.60+0.15
A2+ L1 1.00+0.20
o+5°
/ N 0 3°+50
L , e] 0.50
| - X 0.08
y 0.08
oy [s] A1~ 2 1z
ZE 125

NOTE
Each lead centerline is located within 0.08 mm of
its true position at maximum material condition.
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3.13 100-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

JEITA Package Code RENESAS Code Previous Code MASS (TYP) [g]
P-LFQFP100-14x14-0.50 PLQP0100KE-A P100GC-50-GBR-1 0.69
HD
D

detail of lead end

_\\ o
IR\
N
L
Lp
(UNIT:mm)
ITEM DIMENSIONS
D 14.00+0.20
E 14.00+0.20
HD 16.00+0.20
HE 16.00+0.20
A 1.60 MAX.
A1 0.10+0.05
A2 1.40+0.05
0.25
b 0.22+0.05
c 0.14570:0%8
L 0.50
Lp 0.60+0.15
L1 1.00+0.20
, o I3
le] 0.50
X 0.08
y 0.08
ZD 1.00
ZE 1.00
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R5F100PFAFA, R5SF100PGAFA, R5F100PHAFA, R5F100PJAFA, R5F100PKAFA, R5F100PLAFA
R5F101PFAFA, R5F101PGAFA, R5F101PHAFA, R5F101PJAFA, R5F101PKAFA, R5F101PLAFA
R5F100PFDFA, R5F100PGDFA, R5F100PHDFA, R5F100PJDFA, R5F100PKDFA, R5F100PLDFA
R5F101PFDFA, R5F101PGDFA, R5F101PHDFA, R5F101PJDFA, R5F101PKDFA, R5F101PLDFA

JEITA Package Code

RENESAS Code

Previous Code

MASS (TYP) [g]

P-LQFP100-14x20-0.65

PLQPO100JC-A

P100GF-65-GBN-1

0.92

HD

D
— 80 51\ __
—81 50 =
=
= + =
,j]?oo 31

L 30
AR LA AR L —

—ZE

ZD

b| D] x ®|s[AB|

A2

detail of lead end

A3l

)
[

(UNIT:mm)
ITEM DIMENSIONS
D 20.00+0.20
E 14.00+0.20
HD 22.00+0.20
HE 16.00£0.20

A 1.60 MAX.
A1 0.10+0.05
A2 1.40+0.05
0.25

b 0327888
o ostggs
L 0.50

Lp 0.60+0.15
L1 1.00+0.20

) 3*8e

le] 0.65

X 0.13

y 0.10

ZD 0.575

ZE 0.825
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RL78/G13

3 PACKAGE DRAWINGS

3.14 128-pin products

R5F100SHAFB, R5F100SJAFB, R5F100SKAFB, R5F100SLAFB
R5F101SHAFB, R5F101SJAFB, R5F101SKAFB, R5F101SLAFB
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

E HE
sgé
|| 3

HD
D
—102 65
=103 64
:
= +
§1280
1 8
R L L L
-ZE
ZD

detail of lead end

C —
L»¥ B
A
L
Lp
e L] —
(UNIT:mm)
ITEM DIMENSIONS
D 20.00+0.20
E 14.00+0.20
HD 22.00+0.20
HE 16.00+0.20
A 1.60 MAX.
A1 0.10+0.05
A2 1.40+0.05
0.25
b 0.22+0.05
c 0.145+3-953
L 0.50
Lp 0.60+0.15
L1 1.00+0.20
0 373
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.
96 t0 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.

All trademarks and registered trademarks are the property of their respective owners.

SuperFlash is aregistered 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, 1/0O settings or contents of registers. A
device is not initialized until the reset signal is received. A reset operation must be executed immediately
after power-on for devices with reset functions.

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

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




Notice

use of these circuits, software, or information.

others.
third parties arising from such alteration, modification, copy or otherwise misappropriation of Renesas Electronics product.
the product's quality grade, as indicated below.

equipment; and industrial robots etc.

use of Renesas Electronics products beyond such specified ranges.

please evaluate the safety of the final products or systems manufactured by you.

no liability for damages or losses occurring as a result of your r iance with i laws and

regulations and follow the procedures required by such laws and regulations.

o

products.
1

(Note 2) "Renesas Electronics product(s)" means any product developed or manufactured by or for Renesas Electronics.

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

2. Renesas Electronics has used reasonable care in preparing the information included in this document, 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

4. You should not alter, modify, copy, or otherwise misappropriate any Renesas Electronics product, whether in whole or in part. Renesas ics assumes no ibility for any losses incurred by you or

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

"Standard": Computers; office equipment; communications equipment; test and measurement equipment; audio and visual equipment; home electronic appliances; machine tools; personal electronic

“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

7. Although Renesas Electronics endeavors to improve the quality and reliability of its products, semiconductor products have specific characteristics such as the occurrence of failure at a certain rate and
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

redundancy, fire control and malfunction prevention, appropriate treatment for aging degradation or any other appropriate measures.

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 i with all i laws and ions that regulate the inclusion or use of controlled substances, including without limitation, the EU RoHS Directive. Renesas Electronics assumes

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

. 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
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

. 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.

Because the evaluation of microcomputer software alone is very difficult,
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