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LENESAS

Datasheet

RL78/G13
RENESAS MCU

R01DS0131EJ0350
Rev.3.50
Jun 30, 2020

True low-power platform (66 yA/MHz, and 0.57 pA for operation with only RTC and LVD) for the general-purpose
applications, with 1.6-V to 5.5-V operation, 16- to 512-Kbyte code flash memory, and 41 DMIPS at 32 MHz

1. OUTLINE

1.1 Features

Ultra-low power consumption technology

* Vop = single power supply voltage of 1.6 t0 5.5V
e HALT mode

e STOP mode

¢ SNOOZE mode

RL78 CPU core

¢ CISC architecture with 3-stage pipeline

e Minimum instruction execution time: Can be changed
from high speed (0.03125 ps: @ 32 MHz operation
with high-speed on-chip oscillator) to ultra-low speed
(30.5 ys: @ 32.768 kHz operation with subsystem
clock)

o Address space: 1 MB

o General-purpose registers: (8-bit register x 8) x 4
banks

¢ On-chip RAM: 2 to 32 KB

Code flash memory

e Code flash memory: 16 to 512 KB

¢ Block size: 1 KB

» Prohibition of block erase and rewriting (security
function)

e On-chip debug function

o Self-programming (with boot swap function/flash shield
window function)

Data Flash Memory

¢ Data flash memory: 4 KB to 8 KB

e Back ground operation (BGO): Instructions can be
executed from the program memory while rewriting the
data flash memory.

o Number of rewrites: 1,000,000 times (TYP.)

» Voltage of rewrites: Vob = 1.8t0 5.5V

High-speed on-chip oscillator

o Select from 32 MHz, 24 MHz, 16 MHz, 12 MHz, 8 MHz,
6 MHz, 4 MHz, 3 MHz, 2 MHz, and 1 MHz

e High accuracy: +/- 1.0 % (Vobo = 1.8 t0 5.5 V, Ta=-20
to +85°C)

Operating ambient temperature

e Ta=-40 to +85°C (A: Consumer applications, D:
Industrial applications )

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

Power management and reset function

¢ On-chip power-on-reset (POR) circuit

¢ On-chip voltage detector (LVD) (Select interrupt and
reset from 14 levels)

DMA (Direct Memory Access) controller

® 2/4 channels

o Number of clocks during transfer between 8/16-bit
SFR and internal RAM: 2 clocks

Multiplier and divider/multiply-accumulator

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

¢ 32 bits + 32 bits = 32 bits (Unsigned)

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

Serial interface

e CSI: 2 to 8 channels

e UART/UART (LIN-bus supported):2 to 4 channels
o |12C/Simplified 1°C communication: 3 to 10 channels

Timer

¢ 16-bit timer: 8 to 16 channels

e 12-bit interval timer: 1 channel

¢ Real-time clock: 1 channel (calendar for 99 years,
alarm function, and clock
correction function)

1 channel (operable with the
dedicated low-speed on-chip
oscillator)

¢ Watchdog timer:

A/D converter

* 8/10-bit resolution A/D converter (Vop = 1.6 t0 5.5 V)

* Analog input: 6 to 26 channels

« Internal reference voltage (1.45 V) and temperature
sensor Note !

1/0 port
¢ |/O port: 16 to 120 (N-ch open drain I/O [withstand
voltage of 6 V]: 0 to 4, N-ch open drain I/O
[Voo withstand voltage Not© 2/EVop withstand
voltage Nete 3]: 5 to 25)
¢ Can be set to N-ch open drain, TTL input buffer, and
on-chip pull-up resistor
« Different potential interface: Can connect to a 1.8/2.5/3
V device
e On-chip key interrupt function
e On-chip clock output/buzzer output controller

Others
e On-chip BCD (binary-coded decimal) correction circuit

Notes 1. Can be selected only in HS (high-speed main)
mode
2. Products with 20 to 52 pins
3. Products with 64 to 128 pins

Remark The functions mounted depend on the product.
See 1.6 Outline of Functions.
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RL78/G13 1. OUTLINE
O ROM, RAM capacities
Flash | Data RAM RL78/G13
ROM | flash 20 pins 24 pins 25 pins 30 pins 32 pins 36 pins
128 8 KB 12 - - - R5F100AG R5F100BG R5F100CG
KB - KB - - - R5F101AG R5F101BG R5F101CG
96 8 KB 8 KB - - - R5F100AF R5F100BF R5F100CF
B
K - - - - R5F101AF R5F101BF R5F101CF
64 4 KB 4 KB R5F1006E R5F1007E R5F1008E R5F100AE R5F100BE R5F100CE
KB - Note R5F1016E R5F1017E R5F1018E R5F101AE R5F101BE R5F101CE
48 4 KB 3 KB R5F1006D R5F1007D R5F1008D R5F100AD R5F100BD R5F100CD
Not
KB - e R5F1016D R5F1017D R5F1018D R5F101AD R5F101BD R5F101CD
32 4KB | 2KB R5F1006C R5F1007C R5F1008C R5F100AC R5F100BC R5F100CC
KB - R5F1016C R5F1017C R5F1018C R5F101AC R5F101BC R5F101CC
16 4 KB 2 KB R5F1006A R5F1007A R5F1008A R5F100AA R5F100BA R5F100CA
KB - R5F1016A R5F1017A R5F1018A R5F101AA R5F101BA R5F101CA
Flash | Data RAM RL78/G13
ROM | flash 40 pins 44 pins 48 pins 52 pins 64 pins 80 pins 100 pins 128 pins
512 8 KB | 32 KB - R5F100FL | R5F100GL | R5F100JL | R5F100LL | R5F100ML | RSF100PL | R5F100SL
Note
KB - - R5F101FL | R5F101GL | R5F101JL | R5F101LL | R5F101ML | R5F101PL | R5F101SL
384 8KB | 24 KB - R5F100FK | R5F100GK | R5F100JK | R5F100LK | R5F100MK | R5F100PK | R5F100SK
KB - - R5F101FK | R5F101GK | R5F101JK | R5F101LK | R5F101MK | R5F101PK | R5F101SK
256 8 KB | 20 KB - R5F100FJ | R5F100GJ | R5F100JJ | R5F100LJ | R5SF100MJ | R5F100PJ | R5F100SJ
Not
KB = o - R5F101FJ | R5F101GJ | R5F101JJ | RGF101LJ | REF101MJ | R5F101PJ | R5F1018J
192 8 KB | 16 KB | R5F100EH | R5F100FH | R5F100GH | R5F100JH | R5F100LH | R5SF100MH | R5F100PH | R5F100SH
KB - R5F101EH | R5F101FH | R5F101GH | R5F101JH | R5F101LH | R5F101MH | R5F101PH | R5F101SH
128 8 KB | 12 KB | R5F100EG | R5F100FG | R5F100GG | R5F100JG | R5F100LG | R5F100MG | R5F100PG -
KB - R5F101EG | R5F101FG | R5F101GG | R5F101JG | R5F101LG | R5F101MG | R5F101PG -
96 8KB | 8KB | R5F100EF | R5F100FF | R5F100GF | R5F100JF | R5F100LF | R5F100MF | R5F100PF -
KB - R5F101EF | R5F101FF | R5F101GF | R5F101JF | R5F101LF | R5F101MF | R5F101PF -
64 4KB | 4KB | R5F100EE | R5F100FE | R5F100GE | R5F100JE | R5F100LE - - -
Not
KB - e R5F101EE | R5F101FE | R5F101GE | R5F101JE | R5F101LE - - -
48 4KB | 3KB | R5F100ED | R5F100FD | R5F100GD | R5F100JD | R5F100LD - - -
Not
KB - e R5F101ED | R5F101FD | R5F101GD | R5F101JD | R5F101LD - - -
32 4KB | 2KB | R5F100EC | R5F100FC | R5F100GC | R5F100JC | R5F100LC - - -
KB - R5F101EC | R5F101FC | R5F101GC | R5F101JC | R5F101LC - - -
16 4KB | 2KB | R5F100EA | R5F100FA | R5F100GA - - - - -
KB - R5F101EA | R5F101FA | R5F101GA - - - - -
Note The flash library uses RAM in self-programming and rewriting of the data flash memory.

The target products and start address of the RAM areas used by the flash library are shown below.
R5F100xD, R5F101xD (x =610 8, Ato C, Eto G, J, L): Start address FF300H

R5F100xE, R5F101xE (x=61t08,Ato C,Et0 G, J, L):

R5F100xdJ, R5F101xd (x =F, G, J, L, M, P):

R5F100xL, R5F101xL (x =F, G, J, L, M, P, S):

Start address FEFOOH

Start address FAFOOH
Start address F7FO0OH
For the RAM areas used by the flash library, see Self RAM list of Flash Self-Programming Library for RL78
Family (R20UT2944).

R0O1DS0131EJ0350 Rev.3.50
Jun 30, 2020

RRENESAS

2 of 200



RL78/G13

1. OUTLINE

1.2 List of Part Numbers

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

Product name

Ordering part number R5F100LEAxxxF B #V0

Packaging specifications
#U0, #00, #20 : Tray (HWQFN, VFBGA, WFLGA)
#VO0, #10, #30 : Tray (LFQFP, LQFP, TSSOP20, LSSOP20, LSSOP30)
#WO, #40 : Embossed Tape (HWQFN, VFBGA, WFLGA)
#XO0, #50 : Embossed Tape (LFQFP, LQFP, TSSOP, LSSOP)

Package type:
SM: TSSOP, 0.65-mm pitch
SP : LSSOP, 0.65-mm pitch
FP : LQFP, 0.80-mm pitch
FA : LQFP, 0.65-mm pitch
FB : LFQFP, 0.50-mm pitch
NA : HWQFN, 0.50-mm pitch
LA : WFLGA, 0.50-mm pitch™**'
BG : VFBGA, 0.40-mm pitchM°®®'

ROM number (Omitted with blank products)

Fields of application:

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

ROM capacity:
A: 16 KB

: 32 KB

1 48 KB

1 64 KB

1 96 KB

1128 KB

1192 KB

1 256 KB

: 384 KBNO'*2

: 512 KB"'*2

count:

1 20-pin

1 24-pin

- 25-pin™oe!
: 30-pin

1 32-pin

. 36_pinNote1
1 40-pin

: 44-pin

1 48-pin

: 52-pin

1 64-pin

: 80-pin
:100-pin

S : 128-pin™°e?

[oRululeNe]

S mxoex

Pi

VEIr~«“@mMmmOmW>»o0N®

RL78/G13 group
100 : Data flash is provided
101 : Data flash is not provided™°'*?

Memory type:
F : Flash memory

Renesas MCU

Notes 1. Products only for
—40 to +105°C)"

Renesas semiconductor product

“A: Consumer applications (Ta = —40 to +85°C)”, and "G: Industrial applications (Ta =

2. Products only for “A: Consumer applications (Ta=—40 to +85°C)”, and "D: Industrial applications (Ta = —40

to +85°C)"
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RL78/G13 1. OUTLINE
Table 1-1. List of Ordering Part Numbers
(1/8)
Pin Package Data Fields of Ordering Part Number RENESAS Code
count flash Application Product Name Packaging
Note Specifications
20 20-pin plastic | Mounted | A R5F1006AASP, R5F1006 CASP, R5F1006DASP, #VO0, #10, #30, PLSP0020JC-A
pins |LSSOP R5F1006EASP #X0, #50
(7.62 mm D R5F1006ADSP, R5F1006CDSP, R5F1006DDSP,
(300), R5F1006EDSP
0.65-mm G R5F1006AGSP, R5F1006CGSP, R5F1006DGSP,
pitch) R5F1006EGSP
Not A R5F1016AASP, R5F1016CASP, R5F1016DASP, | #V0, #10, #30, PLSP0020JC-A
mounted R5F1016EASP #X0, #50
D R5F1016ADSP, R5F1016CDSP, R5F1016DDSP,
R5F1016EDSP
20-pin plastic | Mounted | A R5F1006AASM, R5F1006CASM, R5F1006DASM, | #10, #30, #50 PTSP0020JI-A
TSSOP R5F1006EASM
(4.4x6.5 G R5F1006AGSM, R5F1006CGSM, R5F1006DGSM,
mm, R5F1006EGSM
0.65-mm Not A R5F1016AASM, R5F1016CASM, R5F1016DASM,
pitch) mounted R5F1016EASM
24 24-pin plastic | Mounted | A R5F1007AANA, R5F1007CANA, R5F1007DANA, #UOQ, #W0 PWQNO0024KE-A
pins | HWQFN R5F1007EANA #00, #20, #40 PWQNO024KF-A
(4 x 4 mm, D R5F1007ADNA, R5F1007CDNA, R5F1007DDNA, | #U0, #W0 PWQNO0024KE-A
0.5-mm R5F1007EDNA
pitch) G R5F1007AGNA, R5F1007CGNA, R5F1007DGNA,
R5F1007EGNA
R5F1007AGNA, R5F1007CGNA, R5F1007DGNA, | #00, #20, #40 PWQNO0024KF-A
R5F1007EGNA
Not A R5F1017AANA, R5F1017CANA, R5F1017DANA, #UO, #W0 PWQNO0024KE-A
mounted R5F1017EANA #00, #20, #40 PWQNO0024KF-A
D R5F1017ADNA, R5F1017CDNA, R5F1017DDNA, | #U0, #W0 PWQNO024KE-A
R5F1017EDNA
25 25-pin plastic | Mounted | A R5F1008AALA, R5F1008CALA, R5F1008DALA, #U0, #W0 PWLGO0025KA-A
pins | WFLGA R5F1008EALA
(8 x 3 mm, G R5F1008AGLA, R5F1008CGLA, R5F1008DGLA,
0.5-mm R5F1008EGLA
pitch) Not A R5F1018AALA, R5F1018CALA, R5F1018DALA, #U0, #W0 PWLGO0025KA-A
mounted R5F1018EALA
Note  For the fields of application, refer to Figure 1-1 Part Number, Memory Size, and Package of RL78/G13.

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

numbers, refer to the target product page of the Renesas Electronics website.
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<R>

RL78/G13 1. OUTLINE
Table 1-1. List of Ordering Part Numbers
(2/8)
Pin Package Data Fields of Ordering Part Number RENESAS Code
count flash | Application Product Name Packaging
Note Specifications
30 | 30-pin plastic| Mounted |A R5F100AAASP, R5F100ACASP, R5F100ADASP, #V0, #10, #30, PLSP0030JB-B
pins |LSSOP R5F100AEASP, R5F100AFASP, R5F100AGASP #X0, #50
(7.62 mm D R5F100AADSP, R5F100ACDSP, R5F100ADDSP,
(300), R5F100AEDSP, R5F100AFDSP, R5F100AGDSP
0.65-mm G R5F100AAGSP, R5F100ACGSP, R5F100ADGSP,
pitch) R5F100AEGSP, R5F100AFGSP, R5F100AGGSP
Not A R5F101AAASP, R5F101ACASP, R5F101ADASP, #V0, #10,#30, | PLSP0030JB-B
mounted R5F101AEASP, R5F101AFASP, R5F101AGASP #X0, #50
D R5F101AADSP, R5F101ACDSP, R5F101ADDSP,
R5F101AEDSP, R5F101AFDSP, R5F101AGDSP
32 | 32-pin plastic| Mounted | A R5F100BAANA, R5F100BCANA, R5F100BDANA, #UO0, #W0 PWQNO0032KB-A
pins | HWQFN R5F100BEANA, R5F100BFANA, R5F100BGANA #00, #20, #40 | PWQNOO32KE-A
(5 x 5 mm, D R5F100BADNA, R5F100BCDNA, R5F100BDDNA, #U0, #WO PWQNO0032KB-A
0-5-mm R5F100BEDNA, R5F100BFDNA, R5F100BGDNA
pteh) G R5F100BAGNA, R5F100BCGNA, R5F100BDGNA,
R5F100BEGNA, R5F100BFGNA, R5F100BGGNA
R5F100BAGNA, R5F100BCGNA, R5F100BDGNA, #00, #20, #40 PWQNO0032KE-A
R5F100BEGNA, R5F100BFGNA, R5F100BGGNA
Not A R5F101BAANA, R5F101BCANA, R5F101BDANA, #U0, #W0 PWQNO0032KB-A
mounted R5F101BEANA, R5F101BFANA, R5F101BGANA #00, #20, #40 | PWQNO032KE-A
D R5F101BADNA, R5F101BCDNA, R5F101BDDNA, #UO0, #W0 PWQNO0032KB-A
R5F101BEDNA, R5F101BFDNA, R5F101BGDNA
36 | 36-pin plastic| Mounted | A R5F100CAALA, R5F100CCALA, R5F100CDALA, #U0, #W0 PWLGOO036KA-A
pins | WFLGA R5F100CEALA, R5F100CFALA, R5F100CGALA
(4 x 4 mm, G R5F100CAGLA, R5F100CCGLA, R5F100CDGLA,
0.5-mm R5F100CEGLA, R5F100CFGLA, R5F100CGGLA
pitch) Not A R5F101CAALA, R5F101CCALA, R5F101CDALA, #U0, #W0 PWLGO036KA-A
mounted R5F101CEALA, R5F101CFALA, R5F101CGALA
Note  For the fields of application, refer to Figure 1-1 Part Number, Memory Size, and Package of RL78/G13.

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

numbers, refer to the target product page of the Renesas Electronics website.
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<R>

RL78/G13 1. OUTLINE
Table 1-1. List of Ordering Part Numbers
(3/8)
Pin Package | Dataflash| Fields of Ordering Part Number RENESAS Code
count Application Product Name Packaging
Note Specifications
40 40-pin Mounted |A R5F100EAANA, R5F100ECANA, R5F100EDANA, | #UO0, #W0 PWQNO0040KC-A
pins | plastic R5F100EEANA, R5F100EFANA, R5F100EGANA,
HWQFN R5F100EHANA #00, #20, #40 PWQNO0040KD-A
(6 x 6 mm, D R5F100EADNA, R5F100ECDNA, R5F100EDDNA, | #U0, #W0 PWQNO0040KC-A
0.5-mm R5F100EEDNA, R5F100EFDNA, R5F100EGDNA,
pitch) R5F100EHDNA
G R5F100EAGNA, R5F100ECGNA, R5F100EDGNA, | #UO0, #W0 PWQNO0040KC-A
R5F100EEGNA, R5F100EFGNA, R5F100EGGNA,
R5F100EHGNA #00, #20, #40 PWQNO0040KD-A
Not A R5F101EAANA, R5F101ECANA, R5F101EDANA, | #U0, #W0 PWQNO0040KC-A
mounted R5F101EEANA, R5F101EFANA, R5F101EGANA,
R5F101EHANA #00, #20, #40 PWQNO0040KD-A
D R5F101EADNA, R5F101ECDNA, R5F101EDDNA, | #UO, #W0 PWQNO0040KC-A
R5F101EEDNA, R5F101EFDNA, R5F101EGDNA,
R5F101EHDNA
44 | 44-pin Mounted | o R5F100FAAFP, R5F100FCAFP, R5F100FDAFP, | #V0, #X0 PLQP0044GC-A
pins | plastic R5F100FEAFP, R5F100FFAFP, RSF100FGAFP, | #10, #30, #50 | PLQPO044GC-A/
LQFP R5F100FHAFP, R5F100FJAFP, R5F100FKAFP, PLQP0044GC-D
(10x 10 R5F100FLAFP
mm, D R5F100FADFP, R5F100FCDFP, R5F100FDDFP, #V0, #X0 PLQP0044GC-A
0:8-mm R5F100FEDFP, R5F100FFDFP, R5F100FGDFP, #10, #30, #50 PLQP0044GC-A/
pitch) R5F100FHDFP, R5F100FJDFP, R5F100FKDFP, PLQP0044GC-D
R5F100FLDFP
G R5F100FAGFP, R5F100FCGFP, R5SF100FDGFP, | #V0, #X0 PLQP0044GC-A
RSF100FEGFP, R5F100FFGFP, RSF100FGGFP, | #10, #30, #50 PLQP0044GC-A/
R5F100FHGFP, R5F100FJGFP PLQP0044GC-D
Not A R5F101FAAFP, R5F101FCAFP, R5F101FDAFP, #V0, #X0 PLQP0044GC-A
mounted R5F101FEAFP, R5F101FFAFP, R5F101FGAFP, #10, #30, #50 PLQP0044GC-A/
R5F101FHAFP, R5F101FJAFP, R5F101FKAFP, PLQP0044GC-D
R5F101FLAFP
D R5F101FADFP, R5F101FCDFP, R5F101FDDFP, | #V0, #X0 PLQP0044GC-A
R5F101FEDFP, R5F101FFDFP, RSF101FGDFP, | #10, #30, #50 | PLQP0044GGC-A/
R5F101FHDFP, R5F101FJDFP, R5F101FKDFP, PLQP0044GC-D
R5F101FLDFP
Note  For the fields of application, refer to Figure 1-1 Part Number, Memory Size, and Package of RL78/G13.

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

numbers, refer to the target product page of the Renesas Electronics website.
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<R>

RL78/G13 1. OUTLINE
Table 1-1. List of Ordering Part Numbers
(4/8)
Pin Package |Dataflash| Fields of Ordering Part Number RENESAS Code
count Application Product Name Packaging
Note Specifications
48 48-pin Mounted | A R5F100GAAFB, R5F100GCAFB, R5F100GDAFB, | #V0, #X0 PLQP0048KF-A
pins | plastic R5F100GEAFB, R5F100GFAFB, R5F100GGAFB, #10, #30, #50 PLQP0048KB-B
LFQFP R5F100GHAFB, R5F100GJAFB, R5F100GKAFB,
(7 x 7mm, R5F100GLAFB
0.5-mm D R5F100GADFB, R5F100GCDFB, R5F100GDDFB, | #V0, #X0 PLQP0048KF-A
pitch) R5F100GEDFB, R5F100GFDFB, R5F100GGDFB, | #10, #30, #50 PLQP0048KB-B
R5F100GHDFB, R5F100GJDFB, R5F100GKDFB,
R5F100GLDFB
G R5F100GAGFB, R5F100GCGFB, R5F100GDGFB, | #V0, #X0 PLQP0048KF-A
RSF100GEGFB, R5F100GFGFB, RSF100GGGFB, | #10, #30, #50 PLQP0048KB-B
R5F100GHGFB, R5F100GJGFB
Not A R5F101GAAFB, R5F101GCAFB, R5F101GDAFB, | #VO0, #X0 PLQPO0048KF-A
mounted R5F101GEAFB, RSF101GFAFB, RSF101GGAFB, | #10, #30, #50 PLQP0048KB-B
R5F101GHAFB, R5F101GJAFB, R5F101GKAFB,
R5F101GLAFB
D R5F101GADFB, R5F101GCDFB, R5F101GDDFB, | #V0, #X0 PLQPO0048KF-A
RSF101GEDFB, R5F101GFDFB, RSF101GGDFB, | #10, #30, #50 PLQP0048KB-B
R5F101GHDFB, R5F101GJDFB, R5F101GKDFB,
R5F101GLDFB
48-pin Mounted | A R5F100GAANA, R5F100GCANA, R5F100GDANA, | #U0, #W0 PWQNO0048KB-A
plastic R5F100GEANA, R5F100GFANA, R5F100GGANA, #00, #20, #40 PWQNOO48KE-A
HWQFN R5F100GHANA, R5F100GJANA, R5F100GKANA,
(7 x 7 mm, R5F100GLANA
0.5-mm D R5F100GADNA, R5F100GCDNA, R5F100GDDNA,| #UO0, #W0 PWQNO0048KB-A
pitch) R5F100GEDNA, R5F100GFDNA, R5F100GGDNA,
R5F100GHDNA, R5F100GJDNA, R5F100GKDNA,
R5F100GLDNA
R5F100GKDNA, R5F100GLDNA #00, #20, #40 PWQNO0048KE-A
G R5F100GAGNA, R5F100GCGNA, R5F100GDGNA, #UO0, #W0 PWQNO0048KB-A
R5F100GEGNA, R5F100GFGNA, RSF100GGGNA,| #00, #20, #40 PWQNOO048KE-A
R5F100GHGNA, R5F100GJGNA
Not A R5F101GAANA, R5F101GCANA, R5F101GDANA, | #UO0, #W0 PWQNO0048KB-A
mounted RSF101GEANA, R5F101GFANA, RSF101GGANA, | #00, #20, #40 PWQNOO048KE-A
R5F101GHANA, R5F101GJANA, R5F101GKANA,
R5F101GLANA
D R5F101GADNA, R5F101GCDNA, R5F101GDDNA,| #UO0, #W0 PWQNO0048KB-A
R5F101GEDNA, R5F101GFDNA, R5F101GGDNA,
R5F101GHDNA, R5F101GJDNA, R5F101GKDNA,
R5F101GLDNA
R5F101GKDNA, R5F101GLDNA #00, #20, #40 PWQNO0048KE-A
Note For the fields of application, refer to Figure 1-1 Part Number, Memory Size, and Package of RL78/G13.

Caution The ordering part numbers represent the numbers at the time of publication. For the latest ordering part
numbers, refer to the target product page of the Renesas Electronics website.
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<R>

RL78/G13 1. OUTLINE
Table 1-1. List of Ordering Part Numbers
(5/8
Pin Package Data Fields of Ordering Part Number RENESAS Code
count flash Application Product Name Packaging
Note Specifications
52 52-pin Mounted| A R5F100JCAFA, R5F100JDAFA, R5F100JEAFA, #V0, #10, #30, PLQPO0052JA-A
pins | plastic R5F100JFAFA, R5F100JGAFA, R5F100JHAFA, #XO0, #50
LQFP R5F100JJAFA, R5F100JKAFA, R5F100JLAFA
(10 x 10
mm D R5F100JCDFA, R5F100JDDFA, R5F100JEDFA,
0 6£;-mm R5F100JFDFA, R5F100JGDFA, R5F100JHDFA,
pi.tch) R5F100JJDFA, R5F100JKDFA, R5F100JLDFA
G R5F100JCGFA, R5F100JDGFA, R5F100JEGFA,
R5F100JFGFA, R5F100JGGFA, R5F100JHGFA,
R5F100JJGFA
Not A R5F101JCAFA, R5F101JDAFA, R5F101JEAFA, #V0, #10, #30, PLQP0052JA-A
mounted R5F101JFAFA, R5F101JGAFA, R5F101JHAFA, #XO0, #50
R5F101JJAFA, R5F101JKAFA, R5F101JLAFA
D R5F101JCDFA, R5F101JDDFA, R5F101JEDFA,
R5F101JFDFA, R5F101JGDFA, R5F101JHDFA,
R5F101JJDFA, R5F101JKDFA, R5F101JLDFA
Note  For the fields of application, refer to Figure 1-1 Part Number, Memory Size, and Package of RL78/G13.
Caution The ordering part numbers represent the numbers at the time of publication. For the latest ordering part
numbers, refer to the target product page of the Renesas Electronics website.
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<R>

RL78/G13

1. OUTLINE

Table 1-1. List of Ordering Part Numbers

(6/8)
Pin Package Data Fields of Ordering Part Number RENESAS Code
count flash | Application Product Name Packaging
ote Specifications
64 64-pin plastic | Mounted | A R5F100LCAFA, R5F100LDAFA, R5F100LEAFA, #V0, #10, #30, | PLQP0064JA-A
pins |LQFP R5F100LFAFA, R5F100LGAFA, R5F100LHAFA, #XO0, #50
(12 x 12 mm, R5F100LJAFA, R5F100LKAFA, R5F100LLAFA
0.65-mm D R5F100LCDFA, R5F100LDDFA, R5F100LEDFA,
pitch) R5F100LFDFA, R5F100LGDFA, R5F100LHDFA,
R5F100LJDFA, R5F100LKDFA, R5F100LLDFA
G R5F100LCGFA, R5F100LDGFA, R5F100LEGFA,
R5F100LFGFA, R5F100LGGFA, R5F100LHGFA,
R5F100LJGFA
64-pin plastic | Not A R5F101LCAFA, R5F101LDAFA, R5F101LEAFA, #V0, #10, #30, | PLQP0064JA-A
LQFP mounted R5F101LFAFA, R5F101LGAFA, R5F101LHAFA, #XO0, #50
(12 x 12 mm, R5F101LJAFA, R5F101LKAFA, R5F101LLAFA
0.65-mm D R5F101LCDFA, R5F101LDDFA, R5F101LEDFA,
pitch) R5F101LFDFA, R5F101LGDFA, R5F101LHDFA,
R5F101LJDFA, R5F101LKDFA, R5F101LLDFA
64-pin plastic | Mounted | A R5F100LCAFB, R5F100LDAFB, R5F100LEAFB, #V0, #X0 PLQPO064KF-A
LFQFP R5F100LFAFB, R5F100LGAFB, R5F100LHAFB, #10, #30, #50 | PLQP0064KB-C
(10 x 10 mm, R5F100LJAFB, R5F100LKAFB, R5F100LLAFB
0.5-mm D R5F100LCDFB, R5F100LDDFB, R5F100LEDFB, #V0, #X0 PLQP0064KF-A
pitch) R5F100LFDFB, R5F100LGDFB, R5F100LHDFB, #10, #30, #50 | PLQP0064KB-C
R5F100LJDFB, R5F100LKDFB, R5F100LLDFB
G R5F100LCGFB, R5F100LDGFB, R5F100LEGFB, #V0, #X0 PLQPO064KF-A
R5F100LFGFB, R5F100LGGFB, R5F100LHGFB, #10, #30, #50 | PLQP0064KB-C
R5F100LJGFB
Not A R5F101LCAFB, R5F101LDAFB, R5F101LEAFB, #V0, #X0 PLQP0064KF-A
mounted R5F101LFAFB, R5F101LGAFB, R5F101LHAFB, #10, #30, #50 PLQP0064KB-C
R5F101LJAFB, R5F101LKAFB, R5F101LLAFB
D R5F101LCDFB, R5F101LDDFB, R5F101LEDFB, #V0, #X0 PLQPO064KF-A
R5F101LFDFB, R5F101LGDFB, R5F101LHDFB, #10, #30, #50 PLQP0064KB-C
R5F101LJDFB, R5F101LKDFB, R5F101LLDFB
64-pin plastic | Mounted|A R5F100LCABG, R5F100LDABG, R5F100LEABG, #U0, #WO0 PVBGOO64LA-A
VFBGA R5F100LFABG, R5F100LGABG, R5F100LHABG,
(4 x 4 mm, R5F100LJABG
0.4-mm pitch) G R5F100LCGBG, R5F100LDGBG, R5F100LEGBG,
R5F100LFGBG, R5F100LGGBG, R5F100LHGBG,
R5F100LJGBG
Not A R5F101LCABG, R5F101LDABG, R5F101LEABG, #UO, #W0 PVBGO064LA-A
mounted R5F101LFABG, R5F101LGABG, R5F101LHABG,
R5F101LJABG
Note  For the fields of application, refer to Figure 1-1 Part Number, Memory Size, and Package of RL78/G13.

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

numbers, refer to the target product page of the Renesas Electronics website.
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<R>

RL78/G13 1. OUTLINE
Table 1-1. List of Ordering Part Numbers
(7/8)
Pin Package Data Fields of Ordering Part Number RENESAS Code
count flash Application Product Name Packaging
Note Specifications
80 80-pin plastic | Mounted | A R5F100MFAFA, R5F100MGAFA, R5F100MHAFA, #VO, #10, #30, PLQP0080JB-E
pins |LQFP R5F100MJAFA, R5F100MKAFA, R5F100MLAFA #X0, #50
(14 x 14 D R5F100MFDFA, R5F100MGDFA, R5F100MHDFA,
mm, R5F100MJDFA, R5F100MKDFA, R5F100MLDFA
0.65-mm G R5F100MFGFA, R5F100MGGFA, R5F100MHGFA,
pitch) R5F100MJGFA
Not A R5F101MFAFA, R5F101MGAFA, R5F101MHAFA, #V0, #10, #30, PLQP0080JB-E
mounted R5F101MJAFA, R5F101MKAFA, R5F101MLAFA #X0, #50
D R5F101MFDFA, R5F101MGDFA, R5F101MHDFA,
R5F101MJDFA, R5F101MKDFA, R5F101MLDFA
80-pin plastic | Mounted | A R5F100MFAFB, R5F100MGAFB, R5F100MHAFB, #V0, #X0 PLQPO080OKE-A
LFQFP R5F100MJAFB, R5F100MKAFB, R5F100MLAFB #10, #30, #50 PLQP0080KB-B
(12 x 12 D R5F100MFDFB, R5F100MGDFB, R5F100MHDFB, #V0, #X0 PLQPO08OKE-A
mm, R5F100MJDFB, R5F100MKDFB, R5F100MLDFB #10, #30, #50 PLQP0080KB-B
0.5-mm G R5F100MFGFB, R5F100MGGFB, R5F100MHGFB, #V0, #X0 PLQPO080OKE-A
pitch) R5F100MJGFB #10, #30, #50 | PLQP0O0SOKB-B
Not A R5F101MFAFB, R5F101MGAFB, R5F101MHAFB, #V0, #X0 PLQPO0SOKE-A
mounted R5F101MJAFB, R5F101MKAFB, R5F101MLAFB #10, #30, #50 PLQPO0080KB-B
D R5F101MFDFB, R5F101MGDFB, R5F101MHDFB, #V0, #X0 PLQPO080OKE-A
R5F101MJDFB, R5F101MKDFB, R5F101MLDFB #10, #30, #50 PLQPO0080KB-B
Note  For the fields of application, refer to Figure 1-1 Part Number, Memory Size, and Package of RL78/G13.

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

numbers, refer to the target product page of the Renesas Electronics website.
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<R>

RL78/G13 1. OUTLINE
Table 1-1. List of Ordering Part Numbers
(8/8)
Pin Package Data Fields of Ordering Part Number RENESAS Code
count flash Application Product Name Packaging
Note Specifications
100 | 100-pin Mounted | A R5F100PFAFB, R5F100PGAFB, R5F100PHAFB, #V0, #X0 PLQP0100KE-A
pins | plastic R5F100PJAFB, R5F100PKAFB, R5F100PLAFB #10, 430, #50 PLQPO100KB-B
"1F40FF1’4 D R5F100PFDFB, R5F100PGDFB, REF100PHDFB, | #V0, #X0 PLQP0100KE-A
(O.S-Tnm mm, R5F100PJDFB, R5F100PKDFB, R5F100PLDFB #10, #30, #50 PLQP0100KB-B
itch) G R5F100PFGFB, R5F100PGGFB, R5F100PHGFB, | #V0, #X0 PLQP0100KE-A
R5F100PJGFB #10, #30, #50 PLQP0100KB-B
Not A R5F101PFAFB, R5F101PGAFB, R5F101PHAFB, #V0, #X0 PLQP0100KE-A
mounted R5F101PJAFB, R5F101PKAFB, R5F101PLAFB #10, #30, #50 PLQP0100KB-B
D R5F101PFDFB, R5F101PGDFB, R5F101PHDFB, | #V0, #X0 PLQPO0100KE-A
R5F101PJDFB, R5F101PKDFB, R5F101PLDFB #10, #30, #50 PLQP0100KB-B
100-pin Mounted | A R5F100PFAFA, R5F100PGAFA, R5F100PHAFA, #V0, #10, #30, | PLQP0100JC-A
plastic R5F100PJAFA, R5F100PKAFA, R5F100PLAFA #XO0, #50
LQFP D R5F100PFDFA, R5F100PGDFA, R5F100PHDFA,
(14 x 20 mm, R5F100PJDFA, R5F100PKDFA, R5F100PLDFA
0.65-mm G R5F100PFGFA, R5F100PGGFA, R5F100PHGFA,
pitch) R5F100PJGFA
Not A R5F101PFAFA, R5F101PGAFA, R5F101PHAFA, #V0, #10, #30, | PLQP0100JC-A
mounted R5F101PJAFA, R5F101PKAFA, R5F101PLAFA #XO0, #50
D R5F101PFDFA, R5F101PGDFA, R5F101PHDFA,
R5F101PJDFA, R5F101PKDFA, R5F101PLDFA
128 |128-pin Mounted | A R5F100SHAFB, R5F100SJAFB, R5F100SKAFB, #V0, #10, #30, | PLQP0128KD-A
pins | plastic R5F100SLAFB #XO0, #50
LFQFP D R5F100SHDFB, R5F100SJDFB, R5F100SKDFB,
(14 x 20 mm, R5F100SLDFB
0.5-mm Not A R5F101SHAFB, R5F101SJAFB, R5F101SKAFB, #V0, #10, #30, | PLQP0128KD-A
pitch) mounted R5F101SLAFB #X0, #50
D R5F101SHDFB, R5F101SJDFB, R5F101SKDFB,
R5F101SLDFB
Note For the fields of application, refer to Figure 1-1 Part Number, Memory Size, and Package of RL78/G13.

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

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

1. OUTLINE

1.3 Pin Configuration (Top View)

1.3.1 20-pin products

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

<R>

e 20-pin plastic TSSOP (4.4 x 6.5 mm, 0.65-mm pitch)

P01/ANI16/TO00/RxD1 O=—>
P00/ANI17/T100/TxD1 O
P40/TOOLO O~=—n

RESET O——

P137/INTP0 O——
P122/X2/EXCLK O——
P121/X1 O——

REGC O—

Vss O———

Voo O——

- OO ~NO OO =

o

O

20
19
18
17
16
15
14
13
12
11

(maip do])
€19/8/.14

«<—=O P20/ANIO/AVrerp

~—=0O P21/ANI1/AVrerm

~—=0O P22/ANI2

~—=O P147/ANI18

~—=O P10/SCK00/SCL00

<—O P11/SI00/RxD0/TOOLRxD/SDA0O
~—0 P12/S000/TxD0O/TOOLTXD
<+—O P16/T101/TO01/INTP5/SO11
~—O P17/T102/TO02/SI11/SDA11
~—0O P30/INTP3/SCK11/SCL11

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

Remark For pin identification, see 1.4 Pin Identification.
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RL78/G13

1. OUTLINE

1.3.2 24-pin products

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

~———>O P11/S100/RxD0/TOOLRXD/SDA00

~—O P10/SCK00/SCL00

exposed die pad

P21/ANI1/AVrerm O=—1
P20/ANIO/AVRrerp O
P01/ANI16/TO00/RxD1 O
PO0/ANI17/T100/TxD1 O
P40/TOOLO0 O=—

RESET O——+

A [0 P12/SO00/TxD0O/TOOLTXD
o [=—O P16/TI01/TO01/INTP5

® [=—0O P22/ANI2
~—=0O P147/ANI18

—_
~
—_
(o]
—_
(6]

~——O P17/T102/TO02/SO11

~——=0 P50/INTP1/SI11/SDA11
«—(O P30/INTP3/SCK11/SCL11
~——O P31/TI103/TO03/INTP4/PCLBUZ0

-~—O P61/SDAAO
-———>O P60/SCLAO

INDEX MARKJ

9 12
20 : : 11
21 | RL78/G13 | qq
29 :(TopV|ew): 9
23 0 18
24. 7
123456
oxX Q0O @ o
Egsg=3
Z XA
R%E
2 X
o g
3N
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. Itis recommended to connect an exposed die pad to Vss.

R0O1DS0131EJ0350 Rev.3.50
Jun 30, 2020

RRENESAS

13 of 200



RL78/G13

1. OUTLINE

1.3.3 25-pin products

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

Top View Bottom VleW

LD O OO O 5 Q) O 0O (D
OO OO0 4 OO 00O
-. BRL78/G13 ..

Oy LT oy O 3 OHNONONONO)
’ (Top View)

O OO O 2 OO 00O
r"/%ﬁ OO C 1 G) ONONG) @

A B\C D E E D C B A

INDEX MARK INDEX MARK
A B C D E
P40/TOOLO RESET PO1/ANI16/ P22/ANI2 P147/ANI18
TOO00/RxD1 5
P122/X2/ P137/INTPO POO/ANI17/ P21/ANI1/ P10/SCKO00/
EXCLK TI00/TxD1 AVRerm SCL00 4
P121/X1 Vob P20/ANI0/ P12/SO00/ P11/S100/
AVRerp TxDO/ RxDO0/ 3
TOOLTxD TOOLRxD/
SDA00
REGC Vss P30/INTP3/ P17/TI02/ P50/INTP1/
SCK11/SCL11 TO02/SO11 SI11/SDA11 2
P60/SCLAO P61/SDAAO P31/TI03/ P16/TI01/ P130
TOO3/INTP4/ TOO1/INTP5 1
PCLBUZO
A B C D E

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

Remark For pin identification, see 1.4 Pin Identification.
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RL78/G13 1. OUTLINE

1.3.4 30-pin products

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

P20/ANIO/AVrerp O=—+{1 O 30 f+—=O P21/ANI1/AVrerm
P01/ANI16/TO00/RxD1 O=—]2 29 [=—O P22/ANI2
P0O0/ANI17/T100/TxD1 O=—+{3 28 [=—=0O P23/ANI3
P120/ANI19 O=—=|4 27|=—0O P147/ANI18
P40/TOOL0 O 5 S 26 [~—=O P10/SCK00/SCLO00/(TI07)/(TO07)
RESET O—{6 o 25 [+=—=0O P11/S100/RxD0/TOOLRxD/SDA00/(TI06)/(TO06)
P137/INTPO O—~{7 © 3‘0 24 |=—=0O P12/SO00/TxD0/TOOLTXD/(TI05)/(TO05)
P122/X2/EXCLK O——={8 < 5 23 [=—=0O P13/TxD2/S020/(SDAA0)/(TI04)/(TO04)
P121/X1 O——={9 o ¥ 22 [=—=O P14/RxD2/S120/SDA20/(SCLA0)/(T103)/(TO03)
REGC O—]10 ?, w 21 |=——=0 P15/PCLBUZ1/SCK20/SCL20/(T102)/(TO02)
Vs O——] 11 20 }=——=O P16/TI01/TO01/INTP5/(RxDO0)
Voo O——12 19 [+~——O P17/TI102/TO02/(TxDO0)
P60/SCLAO O 13 18 [~—0O P51/INTP2/SO11
P61/SDAAQ O~—~{14 17 }=——=0O P50/INTP1/SI11/SDA11
P31/T103/TO03/INTP4/PCLBUZO0 O=~—{15 16 [~——=O P30/INTP3/SCK11/SCL11

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

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

1.3.5 32-pin products

e 32-pin plastic HWQFN (5 x 5 mm, 0.5-mm pitch)

g —
(a0)
e 8w
=5 L—,8
80 ?>|_
=0x3x
o2&
o xXtko
52850k
Sadre<ss
FOSEANS
T/0QAR
~ ox X 8@0 o
F2<®
EagxSgp8
so8a2gag
[=¥e) n A = %
SEET0QZE
45 cox0V=S
O9AaAN==-A
naxoyNNe
SEFEO®SOO
S=Xoqam<TZ
X 9o9oAAAnd=- A
OO0 xR x0e o
DDODE LA =
O~ AN M WO O~
Lonnoooaoaao
TTTTTTTT exposed die pad
24 23222120191817
P147/ANI18 O~ -125 _ __ _ ______ | 16 [*—=O P51/INTP2/SO11
P23/ANI3 O 26 : : 15 [+=—O P50/INTP1/SI11/SDA11
P22/ANI2 O=—*27 : RL78/G13 | 14 |=—O P30/INTP3/SCK11/SCL11
P21/ANI1/AVRerm O=—1 28 : - : 13 +—O P70
P20/ANI0/AVrers O=——={29 1 (TOP VieW) 1 12 «—=O P31/TI03/TO03/INTP4/PCLBUZ0
P01/ANI16/TO00/RxD1 O=~— 30 : I 11 p—0O P62
|

r

P00/ANI17/T100/TxD1 O
P120/ANIH9 O=—

10 [=—0O P61/SDAA0
~—O P60/SCLAO

w w
N —
e
4

©

23456 78
|NDEXMARKJL Liiliil
SEES R3S
OlmEO<=m
oW Z X o r
N Y
o o N
< — X
o a4y
Al
o

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

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

1. OUTLINE

1.3.6 36-pin products

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

Top View Bottom View
6 I:B ONONON®) A:l
5 ONONONONONG)
4 ONONONONONG)
3 ONONONONONG)
2 ONONONONONO)
B
F E D C B A
INDEX MARK
A B c D E F
P60/SCLAO Vbb P121/X1 P122/X2/EXCLK | P137/INTPO P40/TOOLO
6 6
P62 P61/SDAAOQ Vss REGC RESET P120/ANI19
5 5
P72/S0O21 P71/S121/ P14/RxD2/S120/ | P31/TI103/TO03/ | POO/TI00/TxD1 P01/TO00/RxD1
4 SDA21 SDA20/(SCLAQ) | INTP4/ 4
/(TI03)/(TO03) PCLBUZ0
P50/INTP1/ P70/SCK21/ P15/PCLBUZ1/ P22/ANI2 P20/ANIO/ P21/ANI1/
3 SI11/SDA11 SCL21 SCK20/SCL20/ AVRerp AVRerm 3
(T102)/(TO02)
P30/INTP3/ P16/T101/TO01/ | P12/SO00/ P11/S100/RxD0/ | P24/ANI4 P23/ANI3
5 SCK11/SCL11 INTP5/(RxDO0) TxDO/TOOLTxD | TOOLRxD/ 5
/(TI05)/(TO05) SDAO00/(TI06)/
(TO06)
P51/INTP2/ P17/TI02/TO02/ | P13/TxD2/ P10/SCK00/ P147/ANI18 P25/ANI5
1 | sot1 (TxDO) SO20/(SDAA0)/ | SCLO0/(TIO7)/ 1
(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 I/O redirection
register (PIOR). Refer to Figure 4-8 Format of Peripheral I/0O Redirection Register (PIOR) in the
RL78/G13 User’'s Manual.
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RL78/G13 1. OUTLINE

1.3.7 40-pin products

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

P10/SCK00/SCL00/(TI07)/(TO07)
B [=—O P11/S100/RxD0O/TOOLRXD/SDA00/(TI06)/(TO06)

N|=——O P12/SO00/TxDO/TOOLTXD/(TI05)/(TO05)
B|=~—=0 P13/TxD2/S020/(SDAA0)/(TI04)/(TO04)
P17/TI02/TO02/(TXDO)

P147/ANI18
N |=—O P51/INTP2/SO11

N [«~——+0 P14/RxD2/S120/SDA20/(SCLAO)/(TI03)/(TO03)
N|=——=0O P15/PCLBUZ1/SCK20/SCL20/(TI02)/(TO02)

B |=—=0 P16/TI01/TO01/INTP5/(RxDO)

w
o
N
©

P26/ANI6 O=—131
P25/ANI5 O=—132
P24/ANI4 O=—+33

~—CO P50/INTP1/SI11/SDA11
~—CO P30/INTP3/RTC1HZ/SCK11/SCL11
~—O P70/KR0/SCK21/SCL21

exposed die pad

P23/ANI3 O 34 RL78/G13 <O P71/KR1/SI21/SDA21
P22/ANI2 O 35 . P72/KR2/S0O21
P21/ANI1/AVrerm O=—>{36 (Top V|ew) <O P73/KR3

P20/ANIO/AVRerp O=—=137
P01/TO00/RxD1 O

~—(O P31/TI03/TO03/INTP4/PCLBUZO0
O P62

[EFQUEIGIG g e )
= N WO N OO

POO0/TI00/TXD1 O=—> 39.\\ ____________ H ~—=( P61/SDAAO
~—140
P120/ANI19 O /‘1 53456780910 ~—(O P60/SCLAO
QN -—OX -0 g2
JEeEEsxgEs
OlWO® Z XN
Elex&8=Wa
S EE:«)ND-
g 2 r%
x Q
N a
o

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

Remarks 1. For pin identification, see 1.4 Pin Identification.
2. Functions in parentheses in the above figure can be assigned via settings in the peripheral I/O redirection
register (PIOR). Refer to Figure 4-8 Format of Peripheral I/O Redirection Register (PIOR) in the
RL78/G13 User's Manual.
3. Itis recommended to connect an exposed die pad to Vss.
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RL78/G13

1. OUTLINE

1.3.8 44-pin products

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

g _
[ap]
e 3g
=5 E
5558
E288X
_o=XEES
52855k
0OFS <35 o
FNO<kFEAA 8
SO0 A
SRXc29c
| - " =
ESgx8998
S88g28E¢S
SRELZOZE
JEssQ2p=sx<C
O2ANL ~sS4dH
n 9 x0OY9NK&L»
® gEE2222029
= esoqam= T A
=z ¥XxXooAaAQd=-A
T 020xx029ob
RoPPOELXAEES
YIS -NeFTROrL
fooooonoooaoan
33 32 31 30 29 28 27 26 25 24 23
P27/ANI7 O—=—»|34 22 |« +OP50/INTP1/S111/SDA11
P26/ANIE O=—135 21 [~——=OP30/INTP3/RTC1HZ/SCK11/SCL11
P25/ANI5 O 36 20 |~——~0 P70/KRO/SCK21/SCL21
P24/ANI4 O=—w137 19 |l~——=O P71/KR1/SI21/SDA21
P23/ANI3 O 38 RL78/G13 18 [~—~0 P72/KR2/S021
P22/ANI2 O 39 . 17 |~——=OP73/KR3
P21/ANI1/AVreru O=——=40 (Top View) 16 |~ P31/TI03/TO03/INTP4/PCLBUZ0
P20/ANIO/AVRere O=—]41 15|~ P63
PO1/TO00/RxD1 O 42 14|~ P62
POO/TI00/TXD1 O~—+{43 O 13 |~——»() P61/SDAAO
O-=—wl44 12 P60/SCLAO
P120/ANIT9 1234567891011 |
NOFr-oxXx=-0O 88
SoBmS%EnZQ>>
EOWO®Z XA
N~ I: o X N = LI\J —
e Wrsg o
S
T < Q
o

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

Remarks 1.
2.

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

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

1. OUTLINE

1.3.9 48-pin products

e 48-pin plastic LFQFP (7 x 7 mm, 0.5-mm pitch)

~——=OP147/ANI18

~——~OP146
~——~OP10/SCK00/SCLO0/(TI07)/(TO07)
~——~OP11/SI00/RxD0/TOOLRXD/SDA00/(TI06)/(TO06)
~——=OP12/S000/TxDO/TOOLTXD/(TI05)/(TO05)
~———~OP13/TxD2/S020/(SDAA0)/(TI04)/(TO04)
~——~OP14/RxD2/SI20/SDA20/(SCLA0)/(TI03)/(TO03)
~——~OP15/PCLBUZ1/SCK20/SCL20/(T102)/(TO02)
~——~OP16/TI01/TO01/INTP5/(RxDO0)
~——~OP17/TI02/TO02/(TxDO)
~——=OP51/INTP2/SO11
~——~OP50/INTP1/SI11/SDA11

©
o
}—
z
S - &3
S QF ==
Bes <<
5 S 3 Sr-rAaAm<t WO~
20 zZzzzzzzz
SskEEoI LI LIILIL
T O T MO+~ ANMT LW O~
—OO0O AN AN ANANANANNA
T Y Yo T o Mo W M M Mo o Y
36 35 34 33 32 31 30 29 28 27 26 25
P120/ANI19O=~—=37 S
P41/TI07/TO07 O=—{38 23
P40/TOOLOO~—~39 o
RESETO—{40 21
P124/XT2/EXCLKS O—{41 20
P123/XT1 O——={42 RL78/G13 "o
P137/INTPOO—{43 (Top VIeW) 18
P122/X2/EXCLK O—{44 17
P121/X1O—{45 16
REGCO—{46 15
V380747 O 14
VDD0748 13
12 345678 9101112
OO0OO0OO0OO0OO0OOO0OLOOO
SSB8REEEEETS
53 29000000
20 222549222
S5 OcrEEL—-x T
S H A
STAo NN~
a2RPaarlQ
EoE ¢ SN
£tz =CZI
g3 &gp
IQE:)X oo
=L =
S z
& 3
o o

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

Remarks 1.
2.

For pin identification, see 1.4 Pin Identification.
Functions in parentheses in the above figure can be assigned via settings in the peripheral I/O redirection
register (PIOR). Refer to Figure 4-8 Format of Peripheral I/O Redirection Register (PIOR) in the

RL78/G13 User's Manual.
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RL78/G13 1. OUTLINE

e 48-pin plastic HWQFN (7 x 7 mm, 0.5-mm pitch)

©
o
'_
Z a =
o ~— w w
~ N0 W w
dgg Stauoxwonr
a0 zZ2zZzzzzZzzz2Zz2
ShEoLLLLILLL
T O T~ MO~ AN M LW O N~
—T OO~ AN AN ANANANANANAN
[ o T o WY Y Y o Y Y MY o O WY Y 0
363534 333231302928 27 26 25
P120/ANHH9 O=—=f37 24|=——0O P147/ANI18
P41/T107/TO07 O=—=38 : exposed die pad : 23|=—O P146
P40/TOOL0 O=—{39 | I 22|~——=0O P10/SCKO00/SCLO0/(TI07)/(TO07)
RESET O—=40 | | 21]-——=0O P11/S100/RxD0/TOOLRXD/SDAQ0/(TI06)/(TO06)
P124/XT2/EXCLKS O—={41 | RL78/G13 I 20[=——=O P12/SO00/TxD0O/TOOLTXD/(TI05)/(TO05)
P123/XT1 O——=42 | I 19|=——=O P13/TxD2/S020/(SDAAO)/(TI04)/(TO04)
P137/INTP0 O——=43 | (Top View) | 18]=——=0O P14/RxD2/SI20/SDA20/(SCLAO)/(TI03)/(TO03)
P122/X2/EXCLK O—{44 | | 17|~——=O P15/PCLBUZ1/SCK20/SCL20/(TI02)/(TO02)
P121/X1 O—{45 ! I 16|~——=0O P16/TI01/TO01/INTP5/(RxDO)
REGC O——{46 | i 15|=—=0O P17/TI02/TO02/(TXDO)
Vss O——47 \\ | 14/«——0 P51/INTP2/SO11
Voo O 4@ ST 13|«—~0O P50/INTP1/SI11/SDA11
23456 789101112
COO0O0OO0OO0OOOOOOO
SS¥883555597
20 00
35 2883588825
£ g£goveadg
FOLSAILOO
O NPT =NDD
Eo TSN
za b fcT
I} = 3 ~ < 5
Q= o ©
cpY N
gx ¥ &
216 E
ER z
® S
o &

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

Remarks 1. For pin identification, see 1.4 Pin Identification.
2. Functions in parentheses in the above figure can be assigned via settings in the peripheral I/O redirection
register (PIOR). Refer to Figure 4-8 Format of Peripheral I/O Redirection Register (PIOR) in the
RL78/G13 User's Manual.
3. ltis recommended to connect an exposed die pad to Vss.
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RL78/G13 1. OUTLINE

1.3.10 52-pin products

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

@ [« P11/S100/RxD0/TOOLRXD/SDA00/(TI06)/(TO0S)

@ |=———=0 P12/S000/TxDO/TOOLTXD/(TI05)/(TOO5)
@ [«———+0O P14/RxD2/S120/SDA20/(SCLAO)/(TI03)/(TO03)

@ [«——=(O P15/PCLBUZ1/SCK20/SCL20/(T102)/(TO02)

W [=——=(O P16/TI01/TO01/INTP5/(RxDO0)
L l=—+0O P17/TI02/TO02/(TxDO)

o |+———=0 P13/TxD2/SO20/(SDAAQ)/(TI04)/(TO04)
3 |+—0 P51/INTP2/SO11

@ =0 P10/SCK00/SCLO0/(TI07)/(TOO7)
N[0 P30/INTP3/RTC1HZ/SCK11/SCL11

® |=—0O P50/INTP1/SI11/SDA11

% [=——=O P147/ANI18
Sl=——0P146

4
P27/ANI7 O=—{40 26 [~—O P70/KR0/SCK21/SCL21
P26/ANIg O=—+{41 25 |=——=O P71/KR1/SI21/SDA21
P25/ANI5 O=—=142 24 |=—=0O P72/KR2/S021
P24/ANI4 O=—{43 23 |=—=0O P73/KR3/S0O01
P23/ANI3 O=—={44 22 [«—O P74/KR4/INTP8/SI01/SDA01
P22/ANI2 O=—{45 RL78/G13 21 [«—O P75/KR5/INTP9/SCKO01/SCLO1

P21/ANI1/AVreru O=—146 ) 20 [«—=O P76/KR6/INTP10/(RxD2)

P20/ANIO/AVRerp O~———+147 (Top View) 19 |=———0O P77/KR7/INTP11/(TxD2)

P130 O=~——{48 18 [=—=O P31/T103/TO03/INTP4/(PCLBUZO0)

PO3/ANI16/RxD1 O=~——~{49 17 =—O P63

P02/ANI17/TxD1 O=—=50 16 [=—O P62
P01/TO00 O~—={51 15 f«——=O P61/SDAAO
POO/TI00 O~—+{52 O 14 [=—O P60/SCLAO

1 2 34 5 67 89 1011 12 13
illloililiiii
© o NOkF N —-O9OX - O 98 2
T2 dhgEEgRgLs
B 8 N~ I: o X « R LI\J E
N&29 Ui od

S5 - kX ol - X

a0 -0 [ o

a N X Y

2 S &

S o

o

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

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

R0O1DS0131EJ0350 Rev.3.50 R NS 22 of 200
Jun 30, 2020 ENES



RL78/G13 1. OUTLINE

1.3.11 64-pin products

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

1/S100/RxDO/TOOLRXD/SDA00/(TI06)/(TO06)
2/SO00/TxDO/TOOLTXD/(INTP5)/(TI05)/(TO05)

@
IS
- £
g3 _
_SoeE_§
E2E3o8&
) 2 <0 X5
= EokEgq
= = =z S X
~ slawnkts
S $S25s5¢ z
= agcadss =
g 298282 .
) S30o-a = 5=
(Y] o o N —_ = =
© g p0sS88g £222
S 258988553 EEgw
Sedo3cdeaccs 2222
I NI ONBIBIDL I
[ o T a T a WY o NN o Yo Yo Y o NN o HY o MY o MY o WY o MY a MR o Y
48 47 46 45 44 43 42 41 40 39 38 37 36 35 34 33
P27/ANI7  Oe—={49 32 |+=—O P30/INTP3/RTC1HZ/SCK11/SCL11
P26/ANI6 = O~—={50 31 f=—O P05/TI05/TO05
P25/ANI5  O=e—=]51 30 [=——O P06/TI06/TO06
P24/ANI4  O=—={52 29 [=—=O P70/KR0/SCK21/SCL21
P23/ANI3 O=—={53 28 [+=—=O P71/KR1/SI21/SDA21
P22/ANI2  O=——=|54 27 |=—0O P72/KR2/S021
P21/ANI{/AVREFM O=—={55 RL78/G13 26 [+=—=O P73/KR3/S001
P20/ANIO/AVREFP  O=—=56 25 [=—=O P74/KR4/INTP8/SI01/SDA01
P130 O=——|57 (Top View) 24 [~—0O P75/KR5/INTP9/SCK01/SCLO1
P04/SCK10/SCL10 O~—~{58 23 [+—0O P76/KR6/INTP10/(RxD2)
PO3/ANI16/SI110/RxD1/SDA10  O=—=|59 22 [+=—O P77/KR7/INTP11/(TxD2)
PO2/ANI17/SO10/TxD1  O=~—={60 21 [+=—O P31/TI03/TO03/INTP4/(PCLBUZ0)
PO1/TO00 O=—={61 20 O P63
POO/TIO0 C=—{62 19 [«—O P62
P141/PCLBUZ1/INTP7 O=~——163 18 [*=——=O P61/SDAAO
P140/PCLBUZO/INTP6  O=——~64 O 17 =—O P60/SCLAO
12 6 10 111213141516

P43 O=——f
P42/TI04/TO04 O] ©@
P41/TI07/TO07 O=——> &

P121/X1 O——— 2
REGC O——
Vss O———
EVsso O———
Voo O——
EVooo O——

RESET O
P124/XT2/EXCLKS O———={

P123/XT1 O——={ @
P137/INTP0 O———~| ©

P122/X2/EXCLK O———

P40/TOOLO O=——+ 1

P120/ANI19

Cautions 1. Make EVsso pin the same potential as Vss pin.
2. Make Voo pin the potential that is no less than EVboo 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 Vop and EVopo pins and connect
the Vss and EVsso pins to separate ground lines.

3. Functions in parentheses in the above figure can be assigned via settings in the peripheral 1/O redirection
register (PIOR). Refer to Figure 4-8 Format of Peripheral I/0O Redirection Register (PIOR) in the
RL78/G13 User’s Manual.
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RL78/G13 1. OUTLINE
e 64-pin plastic VFBGA (4 x 4 mm, 0.4-mm pitch)
Top View Bottom View
SO XGIOEO RO XGRS 8 OCO0OO0O0OO000O0
SOOOOoO0 7 (OXOXONONOXOXONO)
OXOOYONONOYONS! 6 (OJOXCNONCXOXNOXO)
< ¢ BLT8IGI3 ¢ 5 O0000000
O C(TopView) & & 4 OCO0OO0O0OO0O00O0
OXONGIONOROXORS)] 3 CO0OO0O000O0O
SOOCOO0O0 2 CO0OO0O0O00O0O0
GO0 OO 000 1 00000000
(N A
A B CDETF GH HGFEDTGCTBA
Index mark
Pin No. Name Pin No. Name Pin No. Name Pin No. Name
A1 PO5/TI05/TO05 C1 P51/INTP2/SO11 E1 P13/TxD2/S020/ G1 P146
(SDAAO0)/(TI04)/(TO04)
A2 P30/INTP3/RTC1HZ Cc2 P71/KR1/SI21/SDA21 |E2 P14/RxD2/SI120/SDA20 |G2 P25/ANI5
/SCK11/SCL11 /(SCLAQ)/(TI03)/(TO03)
A3 P70/KR0/SCK21 C3 P74/KR4/INTP8/SI0O1  |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 P0O3/ANI16/SI10/RxD1 |G5 P130
(TxD2) /SDA10
A6 P61/SDAAOQ C6 P63 E6 P41/T107/TO07 G6 P02/ANI17/SO10/TxD1
A7 P60/SCLAO C7 Vss E7 RESET G7 POO/TIO0
A8 EVopo 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 (SCKO00) (TI07)/(TO07)
B2 P72/KR2/S0O21 D2 P06/T106/TO06 F2 P11/S100/RxD0 H2 P27/ANI7
/TOOLRxD/SDA00/
(T106)/(TO06)
B3 P73/KR3/SO01 D3 P17/T102/TO02/ F3 P12/SO00/TxD0 H3 P26/ANI6
(SO00)/(TxDO) /TOOLTXD/(INTP5)/
(T105)/(TO05)
B4 P76/KR6/INTP10/ D4 P54 F4 P21/ANI1/AVRerm H4 P23/ANI3
(RxD2)
B5 P31/TI103/TO03 D5 P42/T104/TO04 F5 P04/SCK10/SCL10 H5 P20/ANIO/AVRerp
/INTP4/(PCLBUZO0)
B6 P62 D6 P40/TOOLO F6 P43 H6 P141/PCLBUZ1/INTP7
B7 Voo D7 REGC F7 P01/TO00 H7 P140/PCLBUZ0/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 no less 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 Vop and EVooo pins and connect
the Vss and EVsso pins to separate ground lines.

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

register (PIOR).

RL78/G13 User’'s Manual.

Refer to Figure 4-8 Format of Peripheral I/O Redirection Register (PIOR) in the
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RL78/G13

1. OUTLINE

1.3.12 80-pin products

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

PO3/ANI1
PO

P14

P152/ANI10
P151/ANI9
P150/ANI8

P27/ANI7

P26/ANI6

P25/ANI5

P24/ANI4

P23/ANI3

P22/ANI2
P21/ANI1/AVrerm
P20/ANIO/AVrerp
P130
P04/SCK10/SCL10
6/S110/RxD1/SDA10
2/ANI17/SO10/TxD1
P01/TO00

P00/TI00
P144/S0O30/TxD3
3/S130/RxD3/SDA30
P142/SCK30/SCL30

a2
8 —~
Se 8
£ExX O
S8_E
o =
SES®
ExXoe )
sk o
e XXEgXx
s<Exoox _
83oZSI3=5
FOXSEaESQ
S0 X8 =SS KX
Sxolxywts
sech<5es 38 -
|—JO<N|—L08§C E
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g O nagsk D =
SEESTaNZ2xXQ -~ Q
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~~09% ANSO=qAC-0OD o=
) fa) S S O N < =
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re® aasFgEQQsPOLR-5 Q2
-8 = EEFecfsdaabEEDLQ Q=
= a o
ZzZz zzxX8S8a00xXocYoXLREE
<< < SSO020xx02257020%5 %
B OIR©O=0RVOELDEESDDDE S
LO YT I+~ O~ AN OFTOLONLSSOAN— O
FFFFFFFFFFFFFF O W W O0O o
pnaoofoAaOoOAAONAAQAOROQR QO QA A
60 59 58 57 56 55 54 53 52 51 50 49 48 47 46 45 44 43 42 41

[=—-=O PO05/TI05/TO05
[=——=O P06/T106/TO06

=—=O P72/KR2/S021
|=—=O P73/KR3

[=—=(O P74/KR4/INTP8
|+——-=( P75/KR5/INTP9

f=—=(O P67/TI13/TO13
|=—=(O P66/TI12/TO12

|~— P65/TI11/TO11
O P64/TI10/TO10

|~——=( P63/SDAA1
[+—(O P62/SCLA1
|~—=( P61/SDAAO
|~—(O P60/SCLAO

Cautions 1.
2.
3.
Remarks 1.
2.

61 40
62 39
63 38
64 37
65 36
66 35
67 34
68 33
69 32
70 RL78/G13 31
71 . 30
70 (Top View) 29
73 28
74 27
75 26
76 25
77 24
78 23
79 22
80 21

1234567 89 1011121314151617181920

iiiiooooo iiiiiliiii

NOOD- - I NOIFN-TOX -0 33 2 8

EE58235534sxE35872>2
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SSoRl23sElxdxuWy

YNNI S5SOFES ~22X

Do O5a=2 £ oy

3 I%aa § 9

o o Q o
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Make EVsso pin the same potential as Vss pin.

Make Vop pin the potential that is no less than EVboo pin.

Connect the REGC pin to Vss via a capacitor (0.47 to 1 pF).
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 and EVopo pins and connect
the Vss and EVsso pins to separate ground lines.

[=—=O P30/INTP3/RTC1HZ/SCK11/SCL11

|~—=( P70/KR0/SCK21/SCL21
|=—=(O P71/KR1/SI21/SDA21

(O P76/KR6/INTP10/(RxD2)
(O P77/KR7/INTP11/(TxD2)

|+=——=CO P31/TI03/TO03/INTP4/(PCLBUZO0)

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

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

1. OUTLINE

1.3.13 100-pin products

e 100-pin plastic LFQFP (14 x 14 mm, 0.5-mm pitch)

B
S5 &
es 3
28 -
= =
EESS S
SoOFEHF a =
<8 xX=g%x% hrt
s<bEsgoox @]
O00Z2<0Xo (%]
FOSEaFESAO -
S50 XS . T
5Ergsges 8 g
Eo<qE®es X 2
s0p0< t/& 3 [@) N
SOE23828 2% z
JEssQas =5 - 5
+°5 38238858 N2 T &
Swdag SFE008sPOmTR=3 2 S$So
SZEEt £5388Y58Ee38-mEs EE
Z2ZZZ 5S3RR55855056286 £
SR~ QVRELREESSSQOODD £
O FTr mOO T~ ANMOTULOMNNOWULTOAN—O 2O
FrrrrrFrFr I rrr s DOOWOONO0OM SO0
[ W W Y o Y WY o Yo Y o T N o T o I Yo O o T o MY o M Y o M Y W o My MR W [ WY 0
757473727170 69 6867 66 6564 6362616059 5857 56 55 54 53 52 51
P156/ANI14 O=~—=1 76 50 [«—=O P86/(INTP8)
P155/ANI13 O=—= 77 49 [=—=O P85/(INTP7)
P154/ANI12 O=~—+ 78 48 [=—=0O P84/(INTP6)
P153/ANI11 O=—=~ 79 47 +—0O P83
P152/ANI10 O=—={ 80 46 [~—=O P82/(SO10)/(TxD1)
P151/ANI9 O=—~ 81 45 |=—=0O P81/(SI10)/(RxD1)/(SDA10)
P150/ANI8 O~—=| 82 44 [~—=0 P80/(SCK10)/(SCL10)
P27/ANI7 O=—=1 83 43 ——C0 EVsst
P26/ANI6 O=—=] 84 42 [=—=0O P05
P25/ANI5 O=— 85 41 |=—O P06
P24/ANI4 O~—~| 86 40 [=—=O P70/KR0/SCK21/SCL21
P23/ANI3 O~ 87 RL78/G13 39 [=—=0O P71/KR1/SI21/SDA21
P22/ANI2 O=—=1 88 . 38 [+—=O P72/KR2/S021
P21/ANI1/AVReru O~—] 89 (Top View) 37 [«—=0O P73/KR3
P20/ANIO/AVaere O—={ 90 36 [=—=0O P74/KR4/INTP8
P130 O=—{ 91 35 [=—=O P75/KR5/INTP9
P102/T106/TO06 O=~—={ 92 34 =—O P76/KR6/INTP10/(RxD2)
P04/SCK10/SCL10 O=—= 93 33 +—O P77/KR7/INTP11/(TxD2)
PO03/ANI16/SI110/RxD1/SDA10 O=—={ 94 32 O P67/TI13/TO13
P02/ANI17/SO10/TxD1 O=—~{ 95 31 +=—0O P66/TI12/TO12
P01/TO00 O~—=] 96 30 |~—=O P65/TI1/TO11
POO/TIO0 O~—~| 97 29 [~—=O P64/TIH0/TO10
P145/TI07/TO07 O=—~] 98 28 |=—=O P31/TI03/TO03/INTP4/(PCLBUZ0)
P144/S030/TxD3 O=—=~ 99 27 [+—O P63/SDAA1
P143/SI30/RxD3/SDA30 O=—= 100 26 [+~—O P62/SCLA1
1 23456 7 8 910111213141516171819202122232425
EERSRERER I ERRRNNNNRY
OI\(OCDNI.Dv—v—v—ﬂ'v—Ol—(/)v—OXv—OV)gSEOO
QEESES8238dgpskEgEg>2=£3%
ZZZZEQOQE QOWOesZX&gy L LOQO
P=ES3Sww?P?ly EloXaSW- [257]
SNR8¥2F7cce o WUzhage Sz
223257385 & £ &g & &
255 £ Jad g 9
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oo o
Cautions 1. Make EVsso and EVss1 pins the same potential as Vss pin.
2. Make Vob pin the potential that is no less than EVbbo and EVpp1 pins (EVbbo = EVbb1).
3. Connect the REGC pin to Vss via a capacitor (0.47 to 1 pF).
Remarks 1. For pin identification, see 1.4 Pin Identification.

2. When using the microcontroller for an application where the noise generated inside the microcontroller
must be reduced, it is recommended to supply separate powers to the Vop, EVboo and EVop1 pins and
connect the Vss, EVssoand EVss1 pins to separate ground lines.

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

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

RL78/G13 User’'s Manual.
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RL78/G13

1. OUTLINE

e 100-pin plastic LQFP (14 x 20 mm, 0.65-mm pitch)
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P120/ANI19 O~—-]
P47/INTP2 O=—
P46/INTP1/TI05/TO05 Oe—v
P45/S001 O
P44/S101/SDA01 O
P43/SCK01/SCLOT O]
PA42/TI04/TO04 Oe—n
P41 O=u—o]

P40/TOOLO O
RESET O—]
P124/XT2/EXCLKS O—+|
P123/XT1 O |
P137/INTPO O—+]
P122/X2/EXCLK O— ]
P121/X1 O— ]

RL78/G13
(Top View)

(&)
I oP

46
45
44
43
42
4
40
39
38
37
36

+ 0 P146/(INTP4)
O P111/(INTP11)
0 P110/(INTP10)
P101
-0 P10/SCK00/SCLO0/(TI07)/(TO07)
. ~0 P11/SI00/RxDO/TOOLRXD/SDA00/(TI06)/(TO06)
. ~0 P12/S000/TxDO/TOOLTXD/(INTP5)/(TI05)/(TO05)
[ ~0 P13/TxD2/SO20/(SDAAQ)/(TI04)/(TO04)
.~ P14/RxD2/SI20/SDA20/(SCLAO)/(TI03)/(TO03)
. ~O P15/SCK20/SCL20/(TI02)/(TO02)
.0 P16/TI01/TO01/INTP5/(SI00)/(RxDO)
O P17/TI02/TO02/(SO00)/(TxDO)
. ~0O P57/(INTP3)
0O P56/(INTP1)
~——~0 P55/(PCLBUZ1)/(SCK00)

REGC o——{96 35 O P54/SCK31/SCL31
Vss 0—97 34 O P53/SI31/SDA31
EVsso 0——{98 33 O P52/SO31
Voo O——{99 O 32 © P51/SO11
EVooo 0——100 31 O P50/S111/SDA11
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Cautions 1. Make EVsso and EVss1 pins the same potential as Vss pin.
2. Make Voo pin the potential that is no less than EVbbo and EVpp1 pins (EVboo = EVbb1).
3. Connect the REGC pin to Vss via a capacitor (0.47 to 1 uF).
Remarks 1. For pin identification, see 1.4 Pin Identification.

2. When using the microcontroller for an application where the noise generated inside the microcontroller
must be reduced, it is recommended to supply separate powers to the Vop, EVbbo and EVop1 pins and
connect the Vss, EVssoand EVss1 pins to separate ground lines.

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

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

1. OUTLINE

1.3.14 128-pin products

e 128-pin plastic LFQFP (14 x 20 mm, 0.5-mm pitch)
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P156/ANI14 O=—=]103 64 O
P155/ANI13 O=——]104 63 o)
P154/ANI12 O=—105 62 ©
P153/ANI11 O«—-={106 61 O
P152/ANI10 O«—-={107 60 O
P151/ANI9 O« 108 59 0
P150/ANI8 O«—— 109 58 [~——~O
P27/ANI7 O=~——110 57 O
P26/ANIB Om—=] 111 56 o
P25/ANI5 O~ 112 55 o)
P24/ANI4 O~ 113 54 o
P23/ANI3 O 114 53 o
P22/ANI2 O~—|115 RL78/G13 > o
P21/ANH/AVAeRM Om——»l 116 . 51 o
P20/ANIO/AVRerP Qw117 (TOp VIeW) 50 o)
P130 o0«—]118 49 0
P102/TI06/TO06 G+ 119 4 o
P07 120 47 [=——0
P04/SCK10/SCL10 Gu—v] 14 46 o
PO3/ANI16/SI10/RXD1/SDA10 e+l 100 45 o
PO2/ANI7/SO10/TXD1 Ga—u| 155 4 ——0
PO1/TO00 124 43 —0
POO/TIO0 e 1 a2 0
P145/TI07/TO07 Om——wl 156 1 o
P144/SO30/TXD3 O+ 57 O 40 —=0
P143/SI30/RXD3/SDA30 G| 155 39 o
123 4567 8 91011121314 15 161718192021 22 23 24 2526 27 28 29 30 31 32 33 34 35 36 37 38
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P86/(INTP8)
P85/(INTP7)
P84/(INTP6)

P83

P82/(SO10)/(TxD1)
P81/(SI10)/(RxD1)/(SDA10)
P80/(SCK10)/(SCL10)
EVoo1

EVsst

P05

P06
P70/KR0/SCK21/SCL21
P71/KR1/S121/SDA21
P72/KR2/S021

P73/KR3
P74/KR4/INTP8
P75/KR5/INTP9
P76/KR6/INTP10/(RxD2)
P77/KR7/INTP11/(TxD2)
P67/TI13/TO13
P66/TI12/TO12
P65/TI11/TO11
P64/T110/TO10
P31/TI03/TO03/INTP4/(PCLBUZ0)
P63/SDAA1

P62/SCLA1

Cautions 1. Make EVsso and EVss1 pins the same potential as Vss pin.
2. Make Voo pin the potential that is no less than EVboo and EVpp1 pins (EVboo = EVbb1).
3. Connect the REGC pin to Vss via a capacitor (0.47 to 1 pF).

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

2. When using the microcontroller for an application where the noise generated inside the microcontroller
must be reduced, it is recommended to supply separate powers to the Vop, EVooo and EVbb1 pins and
connect the Vss, EVssoand EVsst pins to separate ground lines.

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

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

RL78/G13 User's Manual.
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RL78/G13

1. OUTLINE

1.4 Pin Identification

ANIO to ANI14,
ANI16 to ANI26:
AVREFM:
AVREFP:

EVopo, EVbD1:
EVsso, EVsst:
EXCLK:
EXCLKS:

INTPO to INTP11:

Analog input

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

External clock input (Main

system clock)
External clock input
(Subsystem clock)
Interrupt request from
peripheral

REGC:
RESET:
RTC1HZ:

RxDO0 to RxD3:
SCLAO, SCLAT1,

SCKO00, SCK01, SCK10,
SCK11, SCK20, SCK21,

SCK30, SCK31:
SCLO00, SCLO1, SCL10,
SCL11, SCL20, SCL21,
SCL30, SCL31:

SDAAQ, SDAA1, SDAO0O,

SDA01,SDA10, SDA11,

Regulator capacitance

Reset

Real-time clock correction clock
(1 Hz) output

Receive data

Serial clock input/output

Serial clock output

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

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

P10 to P17: Port 1 Sl00, SI01, SI10, S,

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

P30 to P37: Port 3 S0O00, SO01, SO10,

P40 to P47: Port 4 SO11, SO20, SO21,

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

P60 to P67: Port 6 TIOO to TIO7,

P70 to P77: Port 7 THOto T7: Timer input

P80 to P87: Port 8 TOO00 to TO07,

P90 to P97: Port 9 TO10to TO17: Timer output

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

P110to 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 Vbb: 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
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RL78/G13 1. OUTLINE

1.5 Block Diagram

1.5.1 20-pin products

PORT 0 ,
UNIT (8ch)
TI00/PO0 —— |~
TOO00/PO1 cho < porti  KBEOPi0toPi12, P16, P17
TI01/TO01/P16 ~—~ cht <:>
PORT 2 «» P20 to P22
TIO2/TO02/P17 == ch2
- PORT 3 P30
]k
- PORT 4 ~—=P40
ch4
<:> PORT 12 P121, P122
ch5
ché <) PomrTiz | P17
h7
° )| PomrTia |[——P1a7

RL78 {—— coDE FLASH MEMORY ANIO/P20 to
cru — ANI2/P22
WINDOW
WA;%ATE%OG conE || PATA FLASH MENORY <—>| Ao converTer ANl oo

@ AVrerr/P20

LOW-SPEED 12- BIT INTERVAL AVrern/P21

ON-CHIP | — <:>

OSCILLATOR TIMER

@ POWER ONRESET/[  poR/LVD
DETECTOR CONTROL

RAM @

SERIAL ARRAY | RESET CONTROL
UNITO (4ch)
RxDO/P11—| UARTO ‘ ‘ I {={ ON-CHIP DEBUG |=——= TOOLO/P40
TXDO/P12+—]
Voo Vss TOOLRxD/P11,
TOOLTXD/P12 SYSTEM ___
RxD1/P0T — > e CONTROL  |~——RESET
TxD1/P00~—]
HIGH-SPEED]| [+——X1/P121
ON-CHIP
SCKO0/P10 - MULTIPLIER OSCILLATOR| |*~X2/EXCLKP122
SI00/P11 CSI00 = DIVIDER, CRC -
SO00/P1 MULTIPLY-
ACCUMULATOR VOLTAGE REGG
SCKI1/P30 REGULATOR
Si1/pP17 csit DIRECT MEMORY
SO11/P16 K—>laccess controL ~——INTPO/P137
SCLO0/P10~—] INTERRUPT
SDA0O/P11=— licoo <:> BCD <:> CONTROL INTP3/P30
ADJUSTMENT
- INTP5/P16
SCL11/P30 on
SDA11/P17+—]
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RL78/G13

1. OUTLINE

1.5.2 24-pin products

TIMER ARRAY K> porto Kz >poo, Pot
UNIT (8ch)
TI00/POO
TO00/PO1 cho K= PorT1 KD Pi0toPi2, P16, P17
TIO1/TO01/P16 ~—f=
oh K- PoRT2 (3 >P20toP22
TI02/TO02/P17 <= ch2
K= porTs K2 >P3o, P3t
TI03/TO03/P31 ~—{~] ch3 (=
ch4
eh? (™ PoRT12 K~z IP121, P22
-—— p137
WINDOW
— .| WATCHDOG
TIMER — K> PORT14  |«—Pla7
RL78 |:> CODE FLASH MEMORY
LOW-SPEED 12- BIT INTERVAL CPU ANIO/P20 to
ON-CHIP TIMER < CORE [K<— paTA FLASH MEMORY ANI2/P22
OSCILLATOR > ANI16/P01, ANI17/P00
@ )| D CONVERTER ANI18/P147
REAL-TIME AVrere/P20
E— CLOCK - @ AVrer/P21
POWER ON RESET/
VOLTAGE POR/LVD
SERIAL ARRAY DETECTOR CONTROL
UNITO (4ch) RAM
Toomre ~ | Um0 | U
UARTO
TxDO/P12 R:_ RESET CONTROL
RxD1/P01 — ] ‘ ‘ I
TXD1/P00 ~—| UART1
Voo Vss TOOLRxD/P11, (] ON-CHIP DEBUG [«—= TOOLO/P40
SCKO00/P10 TOOLTxD/P12
SI00/P11 CsI00
S000/P12 @ SYSTEM
SCK11/P30 CONTROL |=  RESET
SI11/P50 csin - SERIAL [<— SCLA0/P60 HIGH-SPEED] |=——X1/P121
SO11/P17 INTERFACE IICAO [*=— SDAA0/P61 ON-CHIP
osoiiaTor| [« x2ExcLpiz2
SCLOO/P10 ~—
SDAQO/P11 ~— 1Icoo
BUZZER OUTPUT
SCL11/P30 —— I1c11 (R = PCLBUZO/P31 R‘E’ngLﬁ(TEER REGC
SDA11/P50 ~—] CLOCK OUTPUT
CONTROL
DIRECT MEMORY
IACCESS CONTROL/\::> MULTIPLIER& CRC INTPO/P137
> DIVIDER, INTP1/P50
MULTIPLY- INTERRUPT 5
BCD - ACCUMULATOR K= “controL INTP3/P30
ADJUSTMENT INTP4/P31
-« INTP5/P16
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RL78/G13

1. OUTLINE

1.5.3 25-pin pro

ducts

TI00/P00

TIMER ARRAY
UNIT (8ch)

TO00/PO1

ch0

TI01/TO01/P16 ~—]

TI02/TO02/P17 =—

TIO3/TO03/P31 ~—

™ chil

- ch2

ch3

ch4

ch5

ché

ch7

WINDOW
WATCHDOG
TIMER

LOW-SPEED

OSCILLATOR

ON-CHIP  |—=

12- BIT INTERVAL
TIMER

REAL-TIME
ook [

SERIAL ARRAY
UNITO (4ch)

RxDO/P11 —
TxDO/P12 ~—f UARTO
RxD1/P01 — UART1
TxD1/P00 -—

SCK00/P10
SI100/P11 CSI00
S0O00/P12

SCK11/P30
SI11/P50 csint
SO11/P17

SCLO0/P10 =—
SDAQO/P11 =—

SCL11/P30 =—

1IC00

RL78 |——
.

j CODE FLASH MEMORY

-

CPU
CORE [K—
[N | DATA FLASH MEMORY
g
RAM
Vop Vss TOOLRxD/P11,
TOOLTxD/P12
SERIAL |l«—» SCLAO/P60

INTERFACE IICAQ [«—

BUZZER OUTPUT

SDAAO0/P61

<:> P00, PO
P10to P12, P16, P17
on to P22
Pso, P31
o o
I
<:>P60, P61

ANIO/P20 to
ANI2/P22
ANI6/POT, ANI17/P00,
<{~>| MD CONVERTER ANI8/P147
AVrerr/P20
AVrern/P21
POWER ON RESET/ POR/LVD
VOLTAGE CONTROL
DETECTOR

RESET CONTROL

I.,

“ ON-CHIP DEBUG |<———=TOOLO0/P40

SYSTEM
CONTROL

HIGH-SPEED
ON-CHIP
OSCILLATOR

RESET

~— X1/P121
<+— X2/EXCLK/P122

T N | i I VOLTAGE
SDAT1/PS0 k = CLOCK OUTPUT FoLaLzopel REee
CONTROL
DIRECT MEMORY
ACCESS CONTROL| MULTIPLIERS . INTPO/P137
K OLTILY INTP1/P50
MULTIPLY- INTERRUPT 5
BCD -
ADJUSTMENT - ACCUMULATOR CONTROL INTP3/P30,
INTP4/P31
~ INTP5/P16
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RL78/G13

1. OUTLINE

1.5.4 30-pin products

TIO0/PO0 ——~
TO00/P01 ~—

TIO1/TO01/P16 ~—

]

TI02/TO02/P17
(TI02/TO02/P15)

TI03/TO03/P31
(TI03/TO03/P14)

-~

TIMER ARRAY
UNIT (8ch)

ch0

o)
=3

o)
=

<)
=
> @ N

(TI04/TO04/P13) =— ch
(TI05/TO05/P12) <— ch5
(TI0B/TO0B/P11) =— ch6
(TI07/TO07/P10) =—
RxD2/P14 — ch?
WINDOW
WATCHDOG
TIMER
LOW-SPEED
M SPEE 12- BIT INTERVAL
OSCILLATOR TIMER

REAL-TIME
CLOCK

RxDO0/P11(RxD0/P16) —
TxDO0/P12(TxD0/P17) «—

RxD1/P01 —
TxD1/P00 —=—]

SERIAL ARRAY
UNITO (4ch)

UARTO

UARTA

SCKO00/P10
Sloo/P11
S0O00/P12

CSlo0

SCK11/P30
SI11/P50

CSli1

SO11/P51

SCLO0/P10 =—
SDAQOO/P11 -~

11IC00

Sommsg || 1o |
SDAT1/P50 ~—] et

SERIAL ARRAY
UNIT1 (2ch)
RxD2/P14
TxD2/P13 UART2
LINSEL
SCK20/P15
SI20/P14 csl20
SO20/P13

SCL20/P15 =—] 1120
SDA20/P14 ——]

RL78
CPU
CORE

: CODE FLASH MEMORY

DATA FLASH MEMORY

RAM

Voo

K

SERIAL
INTERFACE IICA0

BUZZER OUTPUT

|

Vss TOOLRxD/P11,
TOOLTxD/P12

[~— SCLA0/P60(SCLA0/P14)

-— SDAA0/P61(SDAAO/P13)

-

____________ PCLBUZO/P31,
CLOCK OUTPUT PCLBUZI/P15
CONTROL
MULTIPLIERG
DIVIDER, CRC
MULTIPLY-
ACCUMULATOR

-

DIRECT MEMORY
JACCESS CONTROL

-

BCD
ADJUSTMENT

<:> P00, PO
“ﬂ P10to P17
“@» P20 to P23
”ﬂ P30, P31
o o
“ﬂ P50, P51
<:> P60, P61
~—P120
<:> P121, P122
Sy
T

ANIO/P20 to
ANI3/P23
ANI16/P01, ANI17/P00,
<:> A/D CONVERTER ANI18/P147, ANI19/P120
AVrerr/P20
AVrerw/P21
POWSR ON RESET/ POR/LVD
OLTAGE CONTROL
DETECTOR
RESET CONTROL
(| ON-CHIP DEBUG |~——= TOOLO/P40
SYSTEM
CONTROL RESET
HIGH-SPEED| [+—X1/P121
ON-CHIP
OSCILLATOR| [+ X2/EXCLK/P122
VOLTAGE
REGULATOR REGC
RxD2/P14
INTPO/P137
INTP1/P50,
(> INTERRUPT INTP2/P51
CONTROL INTP3/P30,
INTP4/P31
~— INTP5/P16

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

1. OUTLINE

1.5.5 32-pin products

TIMER ARRAY < PORT 0 2> P00, PO1
UNIT (8ch)
TIOO/PO0 ——~]
TO00/POT = cho - PORT 1 K8 >P10to P17
TIO1/TO01/P16~— > chi e o210 P23
(TI02/TO02/P15) N borts K Zpa0, pat
(TI03/TO03/P14) ch3 -
PORT 4 ~——= P40
- K2~ >P50, P51
(TI05/TO05/P12)~— ch5 PORT 5
(TI06/TO06/P11)~— ché < porte K3 PeotoPe2
TI07/TO07/P10)~—
ROy ch7 D PorT7 P70
<>  PORT12 P120
WINDOW P121, P122
WATCHDOG (221,
TIMER
K> PORT13  [«— p137
LON SPEED 12- BIT INTERVAL | -
OSCILLATOR TIMER k— () PORT14  |[~—Pia7
RL78 CODE FLASH MEMORY
REAL-TIME cPU [
> L— ANIO/P20 to
CLocK CORE DATA FLASH MEMORY ANI3/P23
—
ANI16/PO1, ANI17/P00,
SERIAL ARRAY @ <> AID CONVERTER ANI18/P147, ANI19/P120
UNITO (4ch) AVrerp/P20
AVrern/P21
RxDO/P11(RxD0/P16) —| _ @
TXDO/P12(TxDO/P17) =] UARTO
RxD1/P01 ——~ POWER ON RESET/ - pory v
UARTT RAM VOLTAGE CONTROL
TxD1/P00 -— DETECTOR
SCKO00/P10 K™
Sloo/P11 CSI00 ‘ ‘ I ——
SO00/P12
Voo Vss TOOLRxD/P11,
SCK11/P30 TOOLTXD/P12
SI1/P50 csit
SO11/PaT (=] ON-CHIP DEBUG [~—— TOOLO/P40
SGLOO/P10 ~—] 1000 SERIAL [ SCLAO/P60(SCLAO/P14)
SDAOO/PT1 ~—] - SYSTEM
INTERFACENICAO | spaao/Pe1(sDAAOP13) CONTROL RESET
:&nggg - et HIGH-SPEED| [+—— X1/P121
N-CHIP
@_BP_ZEET ouTPUT PCLBUZO/P31, e ORIl o= xe/ExcLipiz2
CLOGK OUTPUT PCLBUZI/P1S
SERIAL ARRAY CONTROL
UNIT1 (2ch) VOLTAGE REGC
MULTIPLIERS . REGULATOR
RXD2/P14 UART2 DIVIDER,
TXD2/P13 Kol muLmieLy-
LINSEL ACCUMULATOR :::\IX'I'DI:'Z//PF]4
0/P137
SCK20/P15 - DIRECT MEMORY INTP1/P50,
SI20/P14 cSl20 K laccEss CONTROL (| INTERRUPT INTP2/P51
SO20/P13 CONTROL INTP3/P30,
INTP4/P31
SCL20/P15 ~—] BCD
oOAROP14 - | 11C20 K1 ADJUSTMENT - INTP5/P16

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

RL78/G13 User’'s Manual.
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RL78/G13

1. OUTLINE

1.5.6 36-pin products

TIMER ARRAY - PORT 0 K 2> P00, POT
UNIT (8ch)
TI0O/PO0——=
TO00/PO1~—] cho <>  PorT1  KBDP10tw0PI7
TI01/TO01/P16~—}- chi
Tio2moo2P17 | | s
(TI02/TO02/P15)
TI03/TO03/P31
po h
(TI03/TO03/P14) chs K=
(TI04/TO04/P13) ~—{~| ch4
(TI05/TO05/P12) ~—{~| ch5
(TI06/TO06/P11)~—1~ ché < PORTE (3 >P60to P62
(TI07/TO07/P10) ~—+]
AxD2/P14 ch7 - PORT 7 3" >P70t0 P72
WINDOW K PoRrT12 P120
WATCHDOG  [() (2 1P121, P122
TIMER
LOW-SPEED 12- BIT INTERVAL PORT ™3 F1s7
ON-CHIP  |— TIMER >
OSCILLATOR P47
CODE FLASH MEMORY
REAL-TIME R RL78 | ——]
CLocK chy ANIO/P20
CORE K—] to
DATA FLASH MEMORY ANI5/P25
SERIAL ARRAY
UNITO (4ch) @ K| A coNvERTER [C_Z1ANI18/P147, ANI19/P120
RxDO/P11(RxDO/P16) —| OARTO AViere/P20
TxDO/P12(TXDO/P17) =— AVrern/P21
RxD1/PO1— @
TXD1/P00 ~—] UART! POWER ON RESET/ POR/LVD
VOLTAGE
SCKO0/P10 RAM DETECTOR CONTROL
SI00/P11 CSI100
S000/P12 -
SCK11/P30
S111/P50 csii RESET CONTROL
SO11/P51 I
SCLO0/P10~— _ Voo Vss TOOLRxD/P11, ¢ on-cHIP DEBUG TOOLO/P40
11C00
SDAOO/P11 ﬁ- TOOLTXD/P12
SCL11/P30~— on SYSTEM
SDA11/P50 ~—| |-~ SCLAO/P60(SCLAO/P14) CONTROL [
<::> SERIAL RESET
INTERFAGE IICAQ HIGH-SPEED]| [+——X1/P121
"7 SDAAO/PE1(SDAAO/P13) ON-CHIP | |+——=X2/EXCLK/P122
SERIAL ARRAY OSCILLATOR
UNIT1 (2ch)
?XBZ Elg UART2 @_BPEEETPEIEET_ PCLBUZO/P31, VOLTAGE
X NS CLOGK OUTPUT PCLBUZ1/P15 REGULATOR REGC
CONTROL
SCK20/P15 RxD2/P14
SI20/P14 Csl2o - MUD'—“T/'IE'—E'ER& CRC INTPO/P137
S020/P13 y INTP1/P50,
K| muLTipLy- INTERRUPT INTP2/P51
SCK21/P70 ACCUMULATOR < conTROL
si21/P71 oS INTPP31
SO21/P72 - DIRECT MEMORY
SCL20/P15~— 1020 ACCESS CONTROL ~—— INTP5/P16
SDA20/P14 =]
Sonvprt - |1 | s
SDA21/P71 ~—] ezt <A ADUUSTMENT

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

1. OUTLINE

1.5.7 40-pin products

TI00/PO0 —
TO00/PO1 ~—

TIO1/TO01/P16 ~—

TI02/TO02/P17
(TI02/TO02/P15)

TIO3/TO03/P31
(TI03/TO03/P14)

(TI04/TO04/P13) =

(TI05/TO05/P12) =

(TI06/TO06/P11) =~—

(TI07/TO07/P10) =
RxD2/P14 ——

TIMER ARRAY
UNIT (8ch)

-

ch0

1 ch1
ch2

ch3

I

~ ch:

ch5

ché

ch7

—

WINDOW
WATCHDOG
TIMER

U

LOW-SPEED 12- BIT INTERVAL
osoLLaToR TMER [
RL78 <: CODE FLASH MEMORY
REAL-TIME (> CPU —
RTC1HZ/P30~—] CLOCK Sy
4\:: DATA FLASH MEMORY
—
SERIAL ARRAY
UNITO (4ch)
RxDO/P11(RxD0/P16)— UARTO
TxDO/P12(TxD0/P17)<f:l
RxD1/P01—| @
TXD1/P00~—] UARTI
SCK00/P10
SI00/P11 cSl00 RAM
S000/P12 -
SCK11/P30
SI11/P50 csit ‘ ‘ I
SO11/P51
s
SDA0O/P11~—] X
SCL11/P30~—
11
Somtmso- | "]
= SERIAL L~ SDAA0/P61(SDAAD/P13)
INTERFACEIICAO L. 5cLA0P60(SCLAOP14)
SERIAL ARRAY
UNIT1 (2ch)
RxD2/P14 BUZZER OUTPUT POLBUZOPS1
TxD2/P1 UART2 K == mmm e s
xD2/P13 CLOGK QUTPUT PCLBUZ1/P15
CONTROL
SCK20/P15
SI20/P14 csl20 - MUDLnT/IlgLEIFExR& O
SO20/P13 K| muLTieLy-
SCK21/P70 ACCUMULATOR
SI21/P71 csiat
S021/P72

SCL20/P15 ~—
SDA20/P14 «—]
SCL21/P70 =—]
SDA21/P71 «—]

1IC20

lic21

-

DIRECT MEMORY

JACCESS CONTROY

-

BCD
ADJUSTMENT

<:> P00, POT
P10to P17
on to P26
P30, P31

|

P40

P50, P51
<:>P60 to P62
<:>P7o to P73
~—P120
<:>P121 to P124
e o

o]

= P147

-

A/D CONVERTER

ANIO/P20 to
ANI6/P26

AVrerp/P20
AVrerw/P21

| kevmeturn [CaKRORTO

POWER ON RESET/
VOLTAGE
DETECTOR

POR/LVD
CONTROL

RESET CONTROL

“ ON-CHIP DEBUG [+——> TOOLO0/P40

SYSTEM
CONTROL

HIGH-SPEED
ON-CHIP
OSCILLATOR

[~—RESET
[~—X1/P121

+— X2/EXCLK/P122
[+——XT1/P123

~— XT2/EXCLKS/P124

VOLTAGE
REGULATOR

REGC

INTERRUPT
CONTROL

RxD2/P14
INTPO/P137

INTP1/P50,
INTP2/P51

INTP3/P30,
INTP4/P31

INTP5/P16

Remark Functions in parentheses in the above figure can be assigned via settings in the peripheral I/O redirection
register (PIOR). Refer to Figure 4-8 Format of Peripheral I/0O Redirection Register (PIOR) in the

RL78/G13 User's Manual.
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RL78/G13

1. OUTLINE

1.5.8 44-pin products

TIMER ARRAY < PORT 0 K2 >Poo, P01
UNIT (8ch)
TI0O/PO0 —— =]

TO00/POT ~—| cho <> PorT1 KTEDP1010PI7
TIO1/TO01/P16 ~—»| cht (= PORT 2 5"p20 t0 P27
Tio2roo2/P17 || h2

(TI02/TO02/P15) < PORT 3 K2 >P30, P31
TI03/TO03/P31 | s
(TIO3/TO03/P14) —
<) K2 >P40, Pat
(TI04/TO04/P13) =—+| cha
- PORT 5 K2 >ps0, P51
(TIO5/TO05/P12) =—+| chs -
(TI06/TO06/P11) ~—1» ché <:>P60 to P63
TIO7/TO07/P41
(TIO7/TO07/P10) ~—~ 7
RAD2/P14 c <D porT7 KEmDProtop7s
WINDOW ~—=P120
WATCHDOG (= PoRT2 2 1P121 10 P124
TIMER
(Y PoRT13 |~ P137
LOW-SPEED 12- BIT INTERVAL -
ON-CHIP [ TIMER
OSCILLATOR
<~ cope FLASH MEMORY <:> (Z)P1as, P147
RL78 | ——
REAL-TIME cru F—1
RTC1HZ/P30 ~— CLOCK
CORE <: DATA FLASH MEMORY 2::2;g§g to
1
SERIAL ARRAY
UNITO (4ch) @ K—>| &b CONVERTER K2 ANI18/P147, ANI19/P120
RxDO/P11(RxDO0/P16) 7 AVrers/P20
UARTO
TXDO/P12(TXDO/P17) ~—] @ AVreru/P21
RXD1/P01 —fu
mowR - U] | ermerom e
SCKOO/P10 =] RAM KR3/P73
SI00/P11 csloo
SO00/P12 B POWER ON RESET/ POR/LVD
VOLTAGE
SCK11/P30 ‘ ‘ I DETEGTOR CONTROL
SI11/P50 csii
SO11/P51 Voo Vss TOOLRxD/P11,
SCLOOP10 TOOLTXD/P12
SDA0O/P11 ] llcoo RESET CONTROL
sontmso - |10 ]
11
SDA11/P50 «— SERIAL . scLAoPe0(SCLAOP14) | [(—{ ON-CHIP DEBUG |~——-TOOLO/P40
INTERFACEIICAO L 5paA0/P61(SDAAO/P13)
SERIAL ARRAY SYSTEM |« RESET
UNIT1 (2ch) CONTROL [+ X1/P121
RxD2/P14 UART2 @_B_Ufffﬁ_offﬂ PCLBUZO/P31, HIGH-SPEED| [+ ™ X#/EXCLK/P122
TXD2/P13 CLOGK OUTPUT PCLBUZ1/P15 ON-CHIP | f«——XT1/P123
CONTROL OSCILLATOR| |« XT2/EXCLKS/P124
SCK20/P15
MULTIPLIER& VOLTAGE
SI20/P14 CSI20 DIVIDER, CRC REGULATOR REGC
S020/P13 ~—1 K2 muLTieLy-
SCK21/P70 ~—] ACCUMULATOR RxD2/P14
SI21/P71 csizt INTPO/P137
S021/P72 = - DIRECT MEMORY INTP1/P50,
SCL20/P15 ~— JACCESS CONTROW INTERRUPT INTP2/P51
SDA20/P14 ~—| INTP3/P30,
Soastiori ] s i
SDA21/P71 —— ADJUSTMENT l«—— INTP5/P16

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

1. OUTLINE

1.5.9 48-pin products

TI00/P0O0 ——
TO00/PO1~—

TIO1/TO01/P16 ~—

TI02/TO02/P17 =]
(T102/TO02/P15)

TIO3/TO03/P31 —=—]
(TI03/TO03/P14)

(T104/TO04/P13) =—

TIMER ARRAY
UNIT (8ch)

ch0

o ch1

-

o
=3
L)

o
=

1]
=
[ kS @

(TI05/TO05/P12) ~—t= ch
(TI06/TO06/P11) ~—t= ch6
TI07/TO07/P4
(TI07/TO07/P10) |~ -
RxD2/P14 — =
WINDOW
WATCHDOG
TIMER
LOW-SPEED _
g
OSCILLATOR
REAL-TIME —
RTC1HZ/P30 CLOCK <:> RL78 CODE FLASH MEMORY
cPu [
SERIAL ARRAY CORE [K— pa7a FLASH MEMORY
UNITO (4ch) —
RxDO/P11(RxDO/P16) —— _ @
TXDO/P12(TXDO/P17) ~—| UARTO
RxD1/POT —| OAmT
TXD1/P00 H:]
SCKOO/P10 K~
SI00/P11 Cs100
SO00/P12 RAM
SGK01/P75
SI01/P74 cslot
SO01/P73
SCK11/P30 ‘ ‘ I
SI1/P50 csit
SO11/P51 Voo Vss TOOLRxD/P11,
TOOLTXD/P12
SCLOO/P10 ~—| 100
SDAQO/P11 ~—]
SCLO1/P75 ~—] —
SDAO1/P74 ~—]
11 e~ SCLAO/P60(SCLAO/P14
bevsbton o TN seAL (scLAope

SERIAL ARRAY

UNIT1 (2ch)
RxD2/P14
TxD2/P13 UART2
LINSEL
SCK20/P15
SI20/P14 CSI20
S020/P13
SCK21/P70
SI21/P71 csi2t
S021/P72
SCL20/P15 ~— 1020
SDA20/P14 ~—
SCL21/P70 ~— ozt
SDA21/P71 ~—|

K2

INTERFACE IICAO

[=— SDAAO0/P61(SDAA0/P13)

DIRECT MEMORY
IACCESS CONTROU

BCD
ADJUSTMENT

BUZZER OUTPUT PCLBUZ0/P140
------------ (PCLBUZO/P31),
CLOCK OUTPUT PCLBUZ1/P15

CONTROL
MULTIPLIER&
DIVIDER, CRC
MULTIPLY-
ACCUMULATOR

SO A VA

A/D CONVERTER

-

ﬂ P10 to P17
on to P27
«» P60 to P63
ﬂ P70 to P75
~—P120
<:>r—'121 to P124
e
o [

ﬂ ANIO/P20 to
ANI7/P27

AVrerr/P20
AVrern/P21

> KEY RETURN EE?;E;?“’

POWER ON RESET/
VOLTAGE
DETECTOR

POR/LVD
CONTROL

RESET CONTROL

VOLTAGE
REGULATOR

SYSTEM |« REsET
CONTROL [ x1/P121
TIGHSPEED] |+ X2/EXCLK/P122
ON-CHIP | |~——XT1/P123
OSCILLATOR| [+~ XT2/EXCLKS/P124

REGC

INTERRUPT
CONTROL

<=

RxD2/P14
INTPO/P137
INTP1/P50,
INTP2/P51
INTP3/P30,
INTP4/P31

INTP5/P16

~— INTP6/P140

INTP8/P74,
INTP9/P75

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

RL78/G13 User's Manual.
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RL78/G13

1. OUTLINE

1.5.10 52-pin products

TIMER ARRAY <> PORT 0 2> P00 to P03
UNIT (8ch)
TIOO/POO —— |
TI01/TO01/P16 ~—~ chi <:>
PORT 2 K8 »P20to P27
TI02/TO02/P17 e
(TI02/TO02/P15) <:> P30, P31
TI03/TO03/P31 h3
(TIO3/TO03/P14) ° -

(TI04/TO04/P13) ~—

(TI05/TO05/P12) ~—

]

I I
=
o S

]
o
=3

e Jmrmens

(TI06/TO06/P11) ~—~| ché
TI0O7/TO07/P41
(TI07/TO07/P10) =—1~]
RxD2/P14 —|+] o7 ()|  PomT7 P70 10 P77
(RxD2/P76)
~—P120
WINDOW K| PomT12 (4 P121to P124
WATCHDOG [ 0
TIMER o
K PorTi3 Plgg
LOW-SPEED -
A3 12 BIL:\T"EI'FERVAL - 1o
OSCILLATOR <:> PORT 14 (3> P46, P147
REAL-TIME
RTC1HZ/P30 ~—— CLOCK < ANIO/P20 to
kK—] (B ani7p27
RL78 CODE FLASH MEMORY
el — ANI16/P03, ANI17/P02,
SERIAL ARRAY corRE K— <{Z| AID CONVERTER ANI18/P147, ANI19/P120
UNITO (4ch) DATA FLASH MEMORY AVRrerr/P20
RxDO/P11(RxD0/P16) —— UARTO 1 AVrern/P21
TxDO/P12(TxDO/P17) ~— @
RxD1/P03 — OARTH KEY RETURN KRO/P70 to
TXD1/P02 ~—] @ KR7/P77
SCK00/P10 -
SI00/P11 ——=] csloo
SO00/P12 POWER ONGESETl PORLVD
SCK01/P75 RAM DETECTOR CONTROL
SI01/P74 csIo
S001/P73 @
SCK11/P30 (| RESET CONTROL
SI1/P50 csiti
SO11/P51 ‘ ‘ I

SCLO0/P10 ~—
SDAOO/P11 ~—

11IC00

Voo Vss TOOLRxD/P11,

TOOLTxD/P12

“ ON-CHIP DEBUG |+——+ TOOL0/P40

SCLO1/P75 ~— 11Co1 SYSTEM ~——RESET
SDA01/P74 -— CONTROL le—X1/P121
SCL11/P30 ~— o MIGR-SPEED] [~ X@EXCLIP122
SDAT1/PS0 ~— ON-CHIP | |~——XT1/P123
SERIAL ~—= SCLAO/PGO(SCLAOP14) OSCILLATOR| |« XT2/EXCLKS/P124
INTERFACE IICAO
~—= SDAA0/P61(SDAAO/P13)
SERIAL ARRAY REQULATOR REGC
UNIT1 (2ch)
RxD2/P14(RXD2/P76) BUZZER OUTPUT PCLBUZ0/P140
UART2 || | [(Tmemmmemmemam (PCLBUZO/P31), RxD2/P14 (RxD2/P76)
TxD2/P13(TxD2/P77) LINSEL CLOCK OUTPUT PCLBUZ1/P15 INTPO/P137
CONTROL INTP1/P50,
SCK20/P15 MULTIPLIER& Nrbobos
SI20/P14 —~ CSI20 INTP3/P30,
S020/P13 - DIVIDER, che | INTERRUPT INTP4/P31
MULTIPLY- CONTROL
SCK21/P70 ACCUMULATOR ~—— INTP5/P16
SI21/P71 Csl21 INTP6/P140
$021/P72 DIRECT MEMORY
— IACCESS CONTROL| INTP8/P74 to
SCL20/P15 11c20 INTP11/P77
SDA20/P14 ~—
SCL21/P70 ~— o2t BCD
SDA21/P71 ~—] ADJUSTMENT

Remark Functions in parentheses in the above figure can be assigned via settings in the peripheral I/O redirection
register (PIOR). Refer to Figure 4-8 Format of Peripheral I/0 Redirection Register (PIOR) in the

RL78/G13 User's Manual.
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RL78/G13

1. OUTLINE

1.5.11 64-pin products

g 4

TIMER ARRAY
UNIT (8ch)
TI00/PO0 —=
TO00/PO1~—] cho
TIO1/TO01/P16 ~— cht
TI02/TO02/P17 ha
(TI02/TO02/P15)
TI03/TO03/P31 s
(TIO3/TO03/P14)
TIo4TO04/P42 |
(TI04/TO04/P13)
TI05/TO05/P05 e
(TI05/TO05/P12)
TI06/TO06/P06 | _ "
(TI06/TO06/P11) ™ c
TI07/TO07/P41
TI07/TO07/P10) ™ [~
Moo | ch?
(RxD2/P76)
WINDOW
WATCHDOG
TIMER
LOW-SPEED 12- BIT INTERVAL
ON-CHIP  |— TIMER
OSCILLATOR
\—, REAL-TIME
RTC1HZ/P30~—] CLOCK
SERIAL ARRAY
UNITO (4ch)
RxDO/P11(RxD0/P16) — _
TXDO/P12(TxDO/P17) ~—] UARTO
RxD1/P03 —
TXD1/P02 ~—| UART
SCKO00/P10(SCK00/P55)
S100/P11(S100/P16) csloo
S000/P12(SO00/P17)
SCKO1/P75
SI01/P74 cslot
S001/P73
SCK10/P04
SI10/P03 csio
SO10/P02
SCK11/P30
SI11/P50 cSit
SO11/P51
eveertont RIS
Il
bervrtt e N IR
SCLO1/P75~—] 1001
SDA01/P74 =
SCL10/P04 ~— 1010
SDA10/P03 ~—
SCL11/P30 ~—] or1
SDA11/P50 ~—
SERIAL ARRAY
UNIT1 (2ch)
RxD2/P14(RxD2/P76) UART2

TxD2/P13(TxD2/P77) ~—(—

SCK20/P15
Sl20/P14
S020/P13

CSI20

SCK21/P70
SI21/P71
S021/P72

Csl21

SCL20/P15 —-—
SDA20/P14 «—

SCL21/P70 —-—{
SDA21/P71 ——{

1IC20

lic21

RL78
CPU
CORE

2 CODE FLASH MEMORY

DATA FLASH MEMORY

RAM

Voo,

]

Vss, TOOLRxD/P11,

EVooo EVsso TOOLTxD/P12

SERIAL
INTERFACE lICAO

[+——= SCLAO0/P60(SCLA0/P14)
[+— SDAA0/P61(SDAA0/P13)

PGLBUZ0/P140
| BUZZER OUTPUT 2 (PCLBUZOPSY),
CLOCK OUTPUT (PF%LBB%ZQ{ f’;g‘;)
CONTROL
MULTIPLIERZ
DIVIDER, CRC
MULTIPLY-
ACCUMULATOR

DIRECT MEMORY

JACCESS CONTROLY

g

BCD
ADJUSTMENT

<:>Poo to P06
<:>P10to P17
<:>P20 to P27
<:>P30, P31
<:>P40 to P43
<:>P50 to P55
<:>Peo to P63
<:>P70 to P77
o e

K IP121 to P124
e ]
o o g

<=

A/D CONVERTER

-_ANIO/PZO to

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

-

AVrere/P20
AVrern/P21
KEY RETURN KRO/P70 to
KR7/P77
POWER ON RESET/ PORILVD
VOLTAGE CONTROL
DETECTOR
RESET CONTROL
{—>{ oN-CHIP DEBUG TOOLO/P40
SYSTEM RESET
CONTROL  l«——x1/P121
HIGH.SPEED| [+ X2/EXCLK/P122
ON-CHIP | [~——XT1/P123
OSCILLATOR| [+~ XT2/EXCLKS/P124
VOLTAGE
REGULATOR REGC

INTERRUPT
CONTROL

RxD2/P14 (RxD2/P76)
INTPO/P137
INTP1/P50,
INTP2/P51
INTP3/P30,
INTP4/P31

< INTP5/P16(INTP5/P12)
INTP6/P140,
INTP7/P141
INTP8/P74,
INTPY/P75
INTP10/P76(INTP10/P52),
INTP11/P77(INTP11/P53)

Remark Functions in parentheses in the above figure can be assigned via settings in the peripheral I/O redirection
register (PIOR). Refer to Figure 4-8 Format of Peripheral I/O Redirection Register (PIOR) in the
RL78/G13 User’'s Manual.
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1.5.12 80-pin products
TIMER ARRAY — TIMER ARRAY
UNITO (8ch) UNITH (4ch)
TI00/PO0 ——{=] - PORT 0 K 7"> P00 to P08
TOO00/POT =— cho | TiH0/TO10/PE4
TIO1/TO01/P16 ~—= chi cht <l TI11/TO11/P65 - PORT 1 8 > P101to P17
TI02/TO02/P17 - n
(T102/T002/P15) =[] ch2 ch2 TH2/TO12/P66 - PORT 2 (8> P20 to P27
TI03/TO03/P31 ch3 = TI13/TO13/P67
(TI03/TO03/P14) - PORT 3 (2"> P30, Pat
TIO4TO04/P42 | "
TI04/TO04/P13
( ) - PORT 4 6> P40 to P45
TIO5/TO05/P05 e
(TI05/TO05/P12)
TIOS/TO06/PO6 | | " (| PoRTs KB >Ps0toPss
e L
7) 7,
(TI07/TO07/P10) ™ ch7 < PORT 6 8> P60 to P67
RXD2/P14 — =
(RxD2/P76)
<>  port7  KED>Pr0owP77
SERIAL ARRAY
UNITO (4ch) ANIO/P20 to ANI7/P27
RxD0/P11(RxD0/P16) — UARTO ANI8/P150 to ANI11/P153
TXDO/P12(TxDO/P17) ~— ANI16/P03, ANI17/P02,
AXD1/POS ANI18/P147, ANI19/P120,
X B ANI20/P100
gl UARTH KZ)| A/D CONVERTER
SCK00/P10(SCKO0/P55) ~—+
- PORT 10 [~— P100
S100/P11(SI00/P16) csloo -
S000/P12(S000/P17) ~—1 I AVrere/P20
SCKO1/P43 ~—{~ AVrern/P21 D porTir Kz Prio. Pt
SI01/P44 cslo1
S001/P45 =—1H P120
SCK10/P04 ~—1~] - PORTI2 L7 P21 10P124
SHO/PO3 csio
CODE FLASH MEMORY
S010/P02 — 2 IEZS % = rort1 §] gg
SCK11/P30 ~—{~] CORE i;'
SI11/P50 csit DATA FLASH MEMORY < ronTra ki P00 P,
SO11/P51 =— @ P146, P147
SCLOO/P10 ~— 1c00 - PORT15 [ _4_» P150 to P153
SDA0O/P11 -—:]
SCLO1/P43 =— ey @
SDA01/P44 ~—|
(| KEYRETURN | ES%;? to
SDAYOPOS Ioto A
SCL11/P30 —— POWER ON RESET/ POR/LVD
It VOLTAGE OR/
SDA11/P50 ~—| ‘ I DETEGTOR CONTROL
SERIAL ARRAY Voo,  Vss, TOOLRXD/P11, ‘
UNIT1 (4ch) EVooo  EVsso TOOLTXD/P12
RESET CONTROL
UART2 . SERIAL SCLAO0/P60(SCLAO/P14)
RxD2/P14(RxD2/P76) —— 1~ INTERFAGE 1ICAO
TXD2/P13(TxD2/P77) ~— SDAAD/PET(SDAAD/P1S) (| ON-CHIP DEBUG TOOLO/P40
RXD3/P143 SERIAL SDAA1/P63
T;(D P14a UART3 ()| INTERFACE licA1 SCLA1/P62
SYSTEM RESET
SCK20/P15 ~—] PCLBUZ0/P140 CONTROL  fo——x1/P121
Sﬁ,‘igjﬁ];‘ ] oo @.BPEEETEJIEET_ [z (PCLBUZOPSY), HIGH-SPEED| [+~ X¥EXCLKP122
SCK21/P70 ~—}] CLOCK OUTPUT fp%fBUUZZ‘ﬁF];;) Qe |~ xTipizs
SI21/P71 csi21 CONTROL |~ XT2/EXCLKS/P124
§021/P72 = MULTIPLIER& CRC VOITAGE
SCK30/P142 =] - DIVIDER, REGULATOR REGC
SI30/P143 CsI30 MULTIPLY-
SO30/P144 =—1— AR RxD2/P14 (RxD2/P76)
X X 7
SCK31/P54 ~—» DIRECT MEMORY INTPO/P137
SI31/P53 csI31 JACCESS CONTROL INTP1/P50,
SO31/P52 ~—1 INTP2/P51
BCD INTP3/P30,
sorsomia | "o | ] '
lic2o
Sonapis - L1 ] AouUSTHENT N e
INTERRUPT
scL2w/pro G2t WATCHDOG () < “contRoL INTP6/P140
SDA21/P71 =—{ TIMER INTP7/P141
SCL30/P142 ~— _ LOW-SPEED INTP8/P74
lic3o - .
SDA30/P143 ——- A e 12-BIT NTERVAL 1= INTP9/P75
SCL31/P54 ~— oot INTP10/P76(INTP10/P110),
SDA31/P53 ~—| REALTIVE |/ INTP11/P77(INTP11/P111)
o RTC1HZ/P30 CLOCK

Remark Functions in parentheses in the above figure can be assigned via settings in the peripheral I/O redirection
register (PIOR). Refer to Figure 4-8 Format of Peripheral /0O Redirection Register (PIOR) in the

RL78/G13 User’'s Manual.
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RL78/G13

1.5.13 100-pin products

TIMER ARRAY
UNITO (8ch)
TI0O/PO0 —— =
TO00/POT ~— cho
TIO1/TO01/P16 ~—t~ chi
TI027T002/P17 ___| | P
(TI02/TO02/P15)
(TI03/TO03/P14)
TI047TO04/P42 | "
(TI04/TO04/P13) c
TI5TO05/P46 _ | pr
(TI05/TO05/P12)
TI06/TO06/P102
(TI06/TO06/P11) =[] ché
TI07/TO07/P145
(TI07/T007/P10) ="
RxD2/P14 | ch?
(RXD2/P76)
SERIAL ARRAY
UNITO (4ch)
RxDO/P11(RxD0/P16) —|

TxDO/P12(TxDO/P17) ~—

RxD1/P03(RxD1/P81) —
TxD1/P02(TxD1/P82) ~—

UARTO

II

UART1

SCKO00/P10(SCK00/P55) ~—~

CsSl00

SI00/P11(SI00/P16)
SO00/P12(SO00/P17)~—1—

SCKO01/P43 ~—~

cslo1

SI01/P44
S001/P45~—1
SCK10/P04(SCK10/P80) ~—
SI110/P03(SI110/P81) —
SO10/P02(SO10/P82) ~—
SCK11/P30 ~—

SI11/P50 —

SO11/P51 ~—1

SCLO0/P10 ~—
SDAQO/P11 ~—

SCLO1/P43 ~—
SDA01/P44 ~—
SCL10/P04(SCL10/P80) ~—
SDA10/P03(SDA10/P81) ~—
SCL11/P30 ~—
SDA11/P50 =

- Csl10

- Csli11

TIMER ARRAY
UNITA (4ch)

cht

ch2

ch3

— TI10/TO10/P64

~— TI11/TO11/P65

[~ TI12/TO12/P66

~— TI13/TO13/P67

-

A/D CONVERTER

ANIO/P20 to ANI7/P27

ANI8/P150 to ANI14/P156
ANI16/P03, ANI17/P02,
ANI18/P147, ANI19/P120,
ANI20/P100

[——— AVrerr/P20

AVrern/P21

RL78
CPU
CORE

; CODE FLASH MEMORY
DATA FLASH MEMORY

ﬁﬁ P00 to P06
<:> P10t P17
<:> P20 to P27
<:> P30, P31

<j> P40 to P47
<:> P50 to P57
<:> P60 to P67
“ﬂ P70 to P77

”Cc) P100 to P102
= T

1. OUTLINE

11IC00

lico1

lIc10

lic11

hilk

RxD2/P14(RxD2/P76) —
TxD2/P13(TxD2/P77) =

RxD3/P143 —
TxD3/P144 =—

SCK20/P15 =

SERIAL ARRAY
UNITA (4ch)

UART2

UART3

Lol

CSI20

SI20/P14
S020/P13
SCK21/P70 =~

SI21/P71
S021/P72

SCK30/P142 ~—

CSl21

CsI30

SI30/P143
SO30/P144 =~

SCK31/P54 =

SI31/P53
S031/P52

SCL20/P15 =~
SDA20/P14 =—

SCL21/P70 ~—]
SDA21/P71 =—
SCL30/P142 =
SDA30/P143 =~
SCL31/P54 =~
SDA31/P53 =—

CsI31

1IC20

lica21

1IC30

11C31

RAM
Vobo,  Vss, TOOLRxD/P11,
EVooo, EVsso, TOOLTxD/P12
EVoot  EVsst

. SERIAL
INTERFACE [ICAO

{

SCLAO0/P60(SCLAO/P14)
SDAAO0/P61(SDAA0/P13)

<:> :2(1)10 P124
o

o rorr ad rrowe
““ P150 to P156

<{Z>| KEYRETURN (78] i;g;ggm

POWERONRESET/[  5om/vp
VOLTAGE CONTROL
DETECTOR
RESET CONTROL
(| ON-CHIP DEBUG TOOLO/P40
SYSTEM RESET
CONTROL le— X1/P121
TIGITSPEED] [~ X2/EXCLK/P122
ON-CHIP | [«—— XT1/P123
OSCILLATOR| |« XT2/EXCLKS/P124

VOLTAGE
REGULATOR

REGC

INTERRUPT
CONTROL

E RxD2/P14 (RxD2/P76)
INTPO/P137

INTP1/P46(INTP1/P56),
INTP2/P47

<Z| INTP3/P30(INTP3/P57),
INTP4/P31(INTP4/P146)
[«—— INTP5/P16(INTP5/P12)

2 INTP6/P140(INTP6/P84),
INTP7/P141(INTP7/P85)

INTP8/P74(INTP8/P86),
INTP9/P75(INTP9/P87)

INTP10/P76(INTP10/P110),

INTP11/P77(INTP11/P111)

<:> SERIAL SDAA1/P63
INTERFAGE IICA SCLA1/P62
PCLBUZO/P140
T | roteuzoRaY)
PCLBUZ1/P141
CL%%'E?;&E T (PCLBUZ1/P55)
MULTIPLIER&
DIVIDER, CRC
MULTIPLY-
ACCUMULATOR
DIRECT MEMORY
ACCESS CONTROL
BCD
ADJUSTMENT
WINDOW
WATCHDOG  [(=>
TIMER
LOW-SPEED -
oncap |2 BT IR
OSCILLATOR
L [ reatme
RTC1HZ/P30 =~ CLOCK -

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

RL78/G13 User's Manual.
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RL78/G13

1. OUTLINE

1.5.14 128-pin products

TIMER ARRAY
UNITO (8ch)
TI00/P00 — 1" cho
TOO00/POT =
TI01/TO01/P16 =—~ cht
Tio2/To02/P17 | o2
(TI02/TO02/P15)
TI03/TO03/P31 .| ch3
(TI03/TO03/P14)
TIo4TO04/P42 || ona
(TI04/TO04/P13)
TIOS/TO05/P46 || s
(TI05/TO05/P12)
TI06/TO06/P102 ___|_| P
(TI0B/TO06/P11)
TI07/T007/P145 |
(TI07/TO07/P10) ™ ch7
RxD2/P14 —|
(RxD2/P76)
SERIAL ARRAY
UNITO (4ch)
RxDO/P11(RxD0/P16)— _
TXDO/P12(TxDO/P17) =— UARTO
RxD1/PO3(RxD1/P81)— OARTT
TXD1/P02(TxD1/P82) ~—|
SCK00/P10(SCKO0/P55) =—— ]
SI00/P11(SI00/P16) Csl0o
S000/P12(SO00/P17)
SCKO1/P43 =—~]
SI01/P44 cslo1
S001/P45
SCK10/P04(SCK10/P80) ~—~]
SI10/P03(SI10/P81) csio
S010/P02(SO10/P82)~—1
SCK11/P95 ~—~]
SI11/P96 csit
SO11/Pg7~—1—
SCLOO/P10~—

SDA00/P11 ~—]

SCLO1/P43~—
SDA01/P44
SCL10/P04(SCL10/P80)~—
SDA10/PO3(SDA10/P81) ~—|
SCL11/P95~—
SDA11/P96 =

11IC00

lico1

Ic10

lc11

SERIAL ARRAY
UNITA (4ch)

RxD2/P14(RxD2/P76) — ]
TxD2/P13(TxD2/P77) ~——

UART2

RxD3/P143 —

SCK20/P15 ~—]
SI20/P14 ——~ CSI20
S020/P13 ~—
SCK21/P70 ~—~]
SI21/P71 ——> csi21
$021/P72 ~—
SCK30/P142 ~—{~]
SI30/P143 CslI30
S030/P144 —
SCK31/P54 ~—1]
SI31/P53 csi3
S031/P52 ~——

SCL20/P15 ~—
SDA20/P14 «—
SCL21/P70 ~—
SDA21/P71 -—
SCL30/P142 -]
SDA30/P143 ~—
SCL31/P54 ~—
SDA31/P53 <—

11IC20

lic21

1IC30

1IC31

TIMER ARRAY
UNIT1 (8ch)

h

ch2

ch3

ch4

chs

ché

ch7

[~ TI10/TO10/P64

~—TI11/TO11/P65

~| T TH2/TO12/P66

~[— " TI3/TO13/P67

~[ " TI14/TO14/P103

~[— TI15/TO15/P104

~f— TI116/TO16/P105

~—=TI17/TO17/P106

-

A/D CONVERTER

K _81ANIO/P20 to ANI7/P27
ANI8/P150 to ANI14/P156
ANI16/P03, ANI17/P02,
ANI18/P147, ANI19/P120,
ANI20/P100, ANI21/P37,
ANI22/P36, ANI23/P35,
ANI24/P117, ANI25/P116,
ANI26/P115

[ AVrerr/P20

AVrern/P21

RL78
CPU
CORE

; CODE FLASH MEMORY
DATA FLASH MEMORY

{

RAM
Voo, Vss, TOOLRXD/P11,
EVooo, EVsso, TOOLTxD/P12
EVoo1 EVssi
= SR SCLAO/PEO(SCLAO/P14)
INTERFACE IICA0 SDAAO/PE1(SDAAQ/P13)
o SERIAL SDAA1/P63
INTERFACE IICA1 SCLA1/P62
PCLBUZO/P140
| BUZZER OUTPUT 2> (POLBUZOPS1),
PCLBUZ1/P141
CLooK ouTPUT (PCLBUZ1/P55)
MULTIPLIERS
DIVIDER, CRC -
MULTIPLY-
ACCUMULATOR
DIRECT MEMORY
ACCESS CONTROL]
BCD
ADJUSTMENT
WINDOW -
WATCHDOG
TIMER
LOW-SPEED -
OW-SPEE 12 BT NTERVAL L
OSCILLATOR

RTC1HZ/P30

U808 4y

g8 8y

<=

§

-

)

<

PORT 0

PORT 1

PORT 2

PORT 3

PORT 4

PORT 5

PORT 6

PORT 7

PORT 8

PORT 9

PORT 10

PORT 11

PORT 12

PORT 13

PORT 14

PORT 15

KEY RETURN

P00 to P07

P10 to P17

P20 to P27

P30 to P37

P40 to P47

P50 to P57

P60 to P67

JEEEHEYE

P70 to P77

P80 to P87

8> P90to P97
7> P100 to P106

K8 >P1101t0 P117

T4 >P120, P125 to P127
KA1 P121 to P124

P130
~—— P137

K8~ > P140to P147
K2 P150to P156

’;- KRO/P70 to

KR7/P77

POWER ON RESET/
VOLTAGE
DETECTOR

POR/LVD
CONTROL

RESET CONTROL

“ ON-CHIP DEBUG |[=———= TOOL0/P40

SYSTEM
CONTROL

HIGH-SPEED
ON-CHIP
OSCILLATOR

RESET
[——X1/P121

~+— X2/EXCLK/P122
[~—XT1/P123
[+~—> XT2/EXCLKS/P124

VOLTAGE
REGULATOR

REGC

INTERRUPT
CONTROL

RxD2/P14 (RxD2/P76)
INTPO/P137
INTP1/P46 (INTP1/P56),
INTP2/P47
- INTP3/P30 (INTP3/P57),
INTP4/P31 (INTP4/P146)
- INTP5/P16 (INTP5/P12)
INTPB/P140 (INTP6/P84),
INTP7/P141 (INTP7/P85)
INTP8/P74 (INTP8/P86),
INTP9/P75 (INTPY/P87)
() INTPIOPTS (INTP10/P110),
INTP11/P77 (INTP11/P111)

Remark Functions in parentheses in the above figure can be assigned via settings in the peripheral 1/0 redirection

register (PIOR).
RL78/G13 User's Manual.

Refer to Figure 4-8 Format of Peripheral /0 Redirection Register (PIOR) in the
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RL78/G13

1. OUTLINE

1.6 Outline of Functions
[20-pin, 24-pin, 25-pin, 30-pin, 32-pin, 36-pin products]
Caution This outline describes the functions at the time when Peripheral I/O redirection register (PIOR) is set

to O0H.
(1/2)
Item 20-pin 24-pin 25-pin 30-pin 32-pin 36-pin
& & & & & a & a & & & &
N I e e e A/ e e A O
= = = = S = ) o = =) S =)
o - o - o purg o — o purg o =
2 2 2 > 2 2 £ z L L Q Q
Code flash memory (KB) 16 to 64 16 to 64 16 to 64 16 to 128 16 to 128 16 to 128
Data flash memory (KB) 4 - 4 - 4 - 4108 - 4108 - 4108 -
RAM (KB) 2 to 4Notet 2 to 4Notet 2 to 4Notet 2 to 12Notet 2 to 12Notet 2 to 12Notet
Address space 1 MB

Main system
clock

High-speed system
clock

X1 (crystal/ceramic) oscillation, external main system clock input (EXCLK)
HS (High-speed main) mode: 1 to 20 MHz (Vopo =2.7t0 5.5 V),

HS (High-speed main) mode: 1 to 16 MHz (Voo =2.4t0 5.5 V),

LS (Low-speed main) mode: 1 to 8 MHz (Voo = 1.8 t0 5.5 V),

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

High-speed on-chip
oscillator

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

Subsystem clock

Low-speed on-chip oscillator

15 kHz (TYP.)

General-purpose registers

(8-bit register x 8) x 4 banks

Minimum instruction execution time

0.03125 ps (High-speed on-chip oscillator: fn = 32 MHz operation)

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

Instruction set e Data transfer (8/16 bits)
e Adder and subtractor/logical operation (8/16 bits)
e Multiplication (8 bits x 8 bits)
e Rotate, barrel shift, and bit manipulation (Set, reset, test, and Boolean operation), etc.
I/0 port Total 16 20 21 26 28 32
CMOS I/0 13 15 15 21 22 26
(N-ch O.D. I/O | (N-ch O.D. I/O | (N-ch O.D. I/O | (N-ch O.D. I/O | (N-ch O.D. I/O | (N-ch O.D. I/O
[Voo withstand | [Voo withstand | [Vop withstand | [Voo withstand | [Voo withstand | [Voo withstand
voltage]: 5) voltage]: 6) voltage]: 6) voltage]: 9) voltage]: 9) voltage]: 10)
CMOS input 3 3 3 3 3 3
CMOS output - - 1 - - -
N-ch O.D. I/O - 2 2 2 3 3
(withstand voltage: 6 V)
Timer 16-bit timer 8 channels
Watchdog timer 1 channel
Real-time clock (RTC) 1 channel Note 2
12-bit interval timer (IT) 1 channel
Timer output 3 channels 4 channels 4 channels (PWM outputs: 3 Note 3),
(P,Y\t"\g outputs: | (PWM outputs: 3 Note 3) 8 channels (PWM outputs: 7 Note 3) Note 4
2 ote )
RTC output _
Notes 1. The flash library uses RAM in self-programming and rewriting of the data flash memory.

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

R5F100xD, R5F101xD (x = 6 to 8, A to C): Start address FF300H
R5F100xE, R5F101xE (x =6 t0 8, Ato C): Start address FEFOOH

For the RAM areas used by the flash library, see Self RAM list of Flash Self-Programming Library for

RL78 Family (R20UT2944).
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RL78/G13

1. OUTLINE

Notes 2.

Only the constant-period interrupt function when the low-speed on-chip oscillator clock (fiL) is selected

3. The number of PWM outputs varies depending on the setting of channels in use (the number of masters and
slaves) (see 6.9.3 Operation as multiple PWM output function in the RL78/G13 User’'s Manual).
4. When setting to PIOR = 1

(2/2)
Item 20-pin 24-pin 25-pin 30-pin 32-pin 36-pin
) 53] o) s oy o s) oy py) 53] 53] o) oy
[$)] ()] [$)] [9)] [6)] [6)] )] [$)] (&)} [6)] [$)] a1
a1 a1 N 1 A 1 a i A 1 1 I
o o o o o o o o o o o o
o = o purg o = o purg o — o -
1 Q N < 53 153 z £ 53 2 Q Q
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 IC: 1 channel/UART: 1 channel
e CSI: 1 channel/simplified I?C: 1 channel/UART: 1 channel
[30-pin, 32-pin products]
e CSlI: 1 channel/simplified IC: 1 channel/UART: 1 channel
e CSI: 1 channel/simplified IC: 1 channel/UART: 1 channel
e CSI: 1 channel/simplified I°C: 1 channel/lUART (UART supporting LIN-bus): 1 channel
[36-pin products]
e CSI: 1 channel/simplified IC: 1 channel/UART: 1 channel
e CSI: 1 channel/simplified IC: 1 channel/UART: 1 channel
e CSI: 2 channels/simplified I*C: 2 channels/UART (UART supporting LIN-bus): 1 channel
I*C bus - 1 channel 1 channel 1 channel 1 channel 1 channel
Multiplier and divider/multiply- e 16 bits x 16 bits = 32 bits (Unsigned or signed)
accumulator o 32 bits + 32 bits = 32 bits (Unsigned)
e 16 bits x 16 bits + 32 bits = 32 bits (Unsigned or signed)
DMA controller 2 channels
Vectored interrupt| Internal 23 24 24 27 27 27
sources External 3 5 5 6 6 6
Key interrupt -
Reset e Reset by RESET pin
e Internal reset by watchdog timer
e Internal reset by power-on-reset
e Internal reset by voltage detector
e Internal reset by illegal instruction execution Nt
e Internal reset by RAM parity error
e Internal reset by illegal-memory access

Power-on-reset circuit

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

Voltage detector e Rising edge : 1.67 V to0 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 = 1.6 10 5.5 V (T = -40 to +85°C)
Vop = 2.410 5.5 V (Ta = -40 to +105°C)

Operating ambient temperature

Ta =40 to +85°C (A: Consumer applications, D: Industrial applications )
Ta =40 to +105°C (G: Industrial applications)

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

emulator.
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RL78/G13 1. OUTLINE

[40-pin, 44-pin, 48-pin, 52-pin, 64-pin products]
Caution This outline describes the functions at the time when Peripheral I/O redirection register (PIOR) is set

to O0H.
(1/2)
Item 40-pin 44-pin 48-pin 52-pin 64-pin
& & & & & & 2 a & &
1 a1 i 1 N 1 T 1 N 1
o o o o (= o o o o o
@ @ X X @ @ S S L &
Code flash memory (KB) 16 to 192 16 to 512 16 to 512 32t0 512 32t0 512
Data flash memory (KB) 408 - | 408 - | 48] - | 48] - | 48| -
RAM (KB) 2 to 1gNetet 2 to 32Notet 2 to 32Notet 2 to 32Notet 2 to 32Notet
Address space 1 MB
Main system | High-speed system | X1 (crystal/ceramic) oscillation, external main system clock input (EXCLK)
clock clock HS (High-speed main) mode: 1 to 20 MHz (Voo = 2.7 t0 5.5 V),
HS (High-speed main) mode: 1to 16 MHz (Vob = 2.4 t0 5.5 V),
LS (Low-speed main) mode: 1to 8 MHz (Voo =1.81t05.5V),
LV (Low-voltage main) mode: 1to 4 MHz (Voo = 1.6t0 5.5 V)
High-speed on-chip | HS (High-speed main) mode: 1 to 32 MHz (Voo =2.7 t0 5.5 V),
oscillator HS (High-speed main) mode: 1to 16 MHz (Voo = 2.4 t0 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)
Subsystem clock XT1 (crystal) oscillation, external subsystem clock input (EXCLKS)
32.768 kHz
Low-speed on-chip oscillator 15 kHz (TYP.)
General-purpose registers (8-bit register x 8) x 4 banks
Minimum instruction execution time | 0.03125 ps (High-speed on-chip oscillator: fiv = 32 MHz operation)
0.05 ps (High-speed system clock: fux = 20 MHz operation)
30.5 ps (Subsystem clock: fsus = 32.768 kHz operation)
Instruction set e Data transfer (8/16 bits)
e Adder and subtractor/logical operation (8/16 bits)
e Multiplication (8 bits x 8 bits)
o Rotate, barrel shift, and bit manipulation (Set, reset, test, and Boolean operation), etc.
I/0 port Total 36 40 44 48 58
CMOS I/0 28 31 34 38 48
(N-ch O.D. I/0 (N-ch O.D. I/0 (N-ch O.D. I/0 (N-ch O.D. I/0 (N-ch O.D. I/0
[Voo withstand [Voo withstand [Voo withstand [Voo withstand [Voo withstand
voltage]: 10) voltage]: 10) voltage]: 11) voltage]: 13) voltage]: 15)
CMOS input 5 5 5 5 5
CMOS output - - 1 1 1
N-ch O.D. I/O 3 4 4 4 4
(withstand voltage: 6 V)
Timer 16-bit timer 8 channels
Watchdog timer 1 channel
Real-time clock (RTC) 1 channel
12-bit interval timer (IT) 1 channel
Timer output 4 channels (PWM | 5 channels (PWM outputs: 4 Note2), 8 channels (PWM
outputs: 3 Nete2), 8 channels (PWM outputs: 7 Note 2) Note 3 outputs: 7 Nt 2)
8 channels (PWM
outputs: 7 Nete2)Nete3
RTC output 1 channel
e 1 Hz (subsystem clock: fsus = 32.768 kHz)

Notes 1. The flash library uses RAM in self-programming and rewriting of the data flash memory.
The target products and start address of the RAM areas used by the flash library are shown below.
R5F100xD, R5F101xD (x = Eto G, J, L): Start address FF300H

R5F100xE, R5F101xE (x =E to G, J, L): Start address FEFOOH
R5F100xdJ, R5F101xJ (x = F, G, J, L): Start address FAFOOH
R5F100xL, R5F101xL (x = F, G, J, L): Start address F7FOOH
For the RAM areas used by the flash library, see Self RAM list of Flash Self-Programming Library for

RL78 Family (R20UT2944).
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RL78/G13 1. OUTLINE
Notes 2. The number of PWM outputs varies depending on the setting of channels in use (the number of masters and
slaves) (see 6.9.3 Operation as multiple PWM output function in the RL78/G13 User’s Manual).
3.  When setting to PIOR = 1
(2/2)
Item 40-pin 44-pin 48-pin 52-pin 64-pin
2 | 2|2 |2 |3 |23 |3 |2 |23 82
1 1 1 1 N 1 N A a1 1
o o o o (=] o o o o o
[=} - o = (=3 = o purs =} s
o o o T % %4 S S L K
Clock output/buzzer output 2 2 2 2 2

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

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

8/10-bit resolution A/D converter

9 channels 10 channels 10 channels 12 channels 12 channels

Serial interface

[40-pin, 44-pin products]

e CSI: 1 channel/simplified I2C: 1 channel/UART: 1 channel

e CSI: 1 channel/simplified IC: 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 I2C: 2 channels/UART: 1 channel

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

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

e CSI: 2 channels/simplified I2C: 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

I2C bus 1 channel 1 channel 1 channel 1 channel 1 channel

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

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

e Internal reset by watchdog timer

e Internal reset by power-on-reset

e Internal reset by voltage detector

e Internal reset by illegal instruction execution Nt

o Internal reset by RAM parity error

e Internal reset by illegal-memory access

Power-on-reset circuit

Power-on-reset:  1.51 V (TYP.)
e Power-down-reset:1.50 V (TYP.)

Voltage detector e Rising edge : 1.67 V 10 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

Vop = 1.6 10 5.5 V (T, = -40 to +85°C)
Voo = 2.410 5.5V (T = -40 to +105°C)

Operating ambient temperature

Ta =40 to +85°C (A: Consumer applications, D: Industrial applications)
Ta =40 to +105°C (G: Industrial applications)

Note The illegal instruction is generated when instruction code FFH is executed.

Reset by the illegal instruction execution not issued by emulation with the in-circuit emulator or on-chip debug

emulator.
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RL78/G13

1. OUTLINE

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

Caution This outline describes the functions at the time when Peripheral I/O redirection register (PIOR) is set

to O0H.
(1/2)
Item 80-pin 100-pin 128-pin
R5F100Mx ‘ R5F101Mx R5F100Px ‘ R5F101Px R5F100Sx ‘ R5F101Sx
Code flash memory (KB) 96 to 512 96 to 512 19210 512
Data flash memory (KB) 8 ‘ - 8 ‘ - 8 ‘ -
RAM (KB) 8 to 32 Notet 8 to 32 Note 16 to 32 Note
Address space 1 MB
Main system | High-speed system | X1 (crystal/ceramic) oscillation, external main system clock input (EXCLK)
clock clock HS (High-speed main) mode: 1 to 20 MHz (Voo = 2.7 to 5.5 V),
HS (High-speed main) mode: 1to 16 MHz (Voo = 2.4 t0 5.5 V),
LS (Low-speed main) mode: 1to 8 MHz (Voo =1.8t05.5V),
LV (Low-voltage main) mode: 1to 4 MHz (Voo = 1.6 t0 5.5 V)
High-speed on-chip | HS (High-speed main) mode: 1 to 32 MHz (Voo =2.7t0 5.5 V),
oscillator HS (High-speed main) mode: 1 to 16 MHz (Voo = 2.4 to 5.5 V),
LS (Low-speed main) mode: 1to 8 MHz (Voo = 1.8 to 5.5 V),
LV (Low-voltage main) mode: 1 to 4 MHz (Voo = 1.6 10 5.5 V)
Subsystem clock XT1 (crystal) oscillation, external subsystem clock input (EXCLKS)
32.768 kHz
Low-speed on-chip oscillator 15 kHz (TYP.)
General-purpose register (8-bit register x 8) x 4 banks
Minimum instruction execution time | 0.03125 ps (High-speed on-chip oscillator: f = 32 MHz operation)
0.05 ps (High-speed system clock: fux = 20 MHz operation)
30.5 ps (Subsystem clock: fsus = 32.768 kHz operation)
Instruction set e Data transfer (8/16 bits)
e Adder and subtractor/logical operation (8/16 bits)
e Multiplication (8 bits x 8 bits)
o Rotate, barrel shift, and bit manipulation (Set, reset, test, and Boolean operation), etc.
I/0 port Total 74 92 120
CMOS I/0 64 82 110
(N-ch O.D. I/O [EVop withstand | (N-ch O.D. I/O [EVop withstand | (N-ch O.D. I/O [EVoo withstand
voltage]: 21) voltage]: 24) voltage]: 25)
CMOS input 5 5 5
CMOS output 1 1 1
N-ch O.D. I/O 4 4 4
(withstand voltage: 6 V)
Timer 16-bit timer 12 channels 12 channels 16 channels
Watchdog timer 1 channel 1 channel 1 channel
Real-time clock (RTC) 1 channel 1 channel 1 channel
12-bit interval timer (IT) 1 channel 1 channel 1 channel
Timer output 12 channels 12 channels 16 channels
(PWM outputs: 10 Nete2) (PWM outputs: 10 Nete2) (PWM outputs: 14 Note2)
RTC output 1 channel
e 1 Hz (subsystem clock: fsus = 32.768 kHz)
Notes 1. The flash library uses RAM in self-programming and rewriting of the data flash memory.

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

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

Start address FAFOOH
Start address F7F00H

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

Notes 2. The number of PWM outputs varies depending on the setting of channels in use (the number of masters and
slaves) (see 6.9.3 Operation as multiple PWM output function in the RL78/G13 User’s Manual).

(2/2)

Item

80-pin 100-pin 128-pin

R5F100Mx R5F101Mx R5F100Px R5F101Px R5F100Sx ‘ R5F101Sx

Clock output/buzzer output

2 2 2

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

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

8/10-bit resolution A/D converter

17 channels 20 channels 26 channels

Serial interface

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

e CSI: 2 channels/simplified I12C: 2 channels/UART: 1 channel

e CSI: 2 channels/simplified I12C: 2 channels/UART: 1 channel

e CSI: 2 channels/simplified I12C: 2 channels/UART (UART supporting LIN-bus): 1 channel
e CSI: 2 channels/simplified I12C: 2 channels/UART: 1 channel

I2C bus 2 channels 2 channels 2 channels
Multiplier and divider/multiply- e 16 bits x 16 bits = 32 bits (Unsigned or signed)
accumulator e 32 bits + 32 bits = 32 bits (Unsigned)

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

DMA controller 4 channels
Vectored Internal 37 37 41
interrupt sources External 13 13 13
Key interrupt 8 8 8

Reset

e Reset by RESET pin

e Internal reset by watchdog timer

e Internal reset by power-on-reset

e Internal reset by voltage detector

e Internal reset by illegal instruction execution Nt
e Internal reset by RAM parity error

e Internal reset by illegal-memory access

Power-on-reset circuit

e Power-on-reset: 1.51V (TYP,)
e Power-down-reset:1.50 V (TYP.)

Voltage detector e 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

Vop = 1.6 10 5.5 V (T = -40 to +85°C)
Voo =2.410 5.5 V (T = -40 to +105°C)

Operating ambient temperature

Ta =40 to +85°C (A: Consumer applications, D: Industrial applications )
Ta =40 to +105°C (G: Industrial applications)

Note The illegal instruction is generated when instruction code FFH is executed.

Reset by the illegal instruction execution not issued by emulation with the in-circuit emulator or on-chip debug

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

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

This chapter describes the following electrical specifications.
Target products A: Consumer applications Ta = =40 to +85°C
R5F100xxAxx, R5F101xxAxx
D: Industrial applications Ta = —40 to +85°C
R5F100xxDxx, R5F101xxDxx
G: Industrial applications when Ta = =40 to +105°C products is used in the range of Ta = =40 to +85°C
R5F100xxGxx

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

2. With products not provided with an EVooo, EVop1, EVsso, or EVss1 pin, replace EVooo and EVoo1 with
Vob, or replace EVsso and EVss: with Vss.

3. The pins mounted depend on the product. Refer to 2.1 Port Function to 2.2.1 Functions for each
product in the RL78/G13 User’s Manual.
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RL78/G13 2. ELECTRICAL SPECIFICATIONS (Ta = —40 to +85°C)

2.1 Absolute Maximum Ratings

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

Parameter Symbols Conditions Ratings Unit
Supply voltage Vob -0.5t0 +6.5

EVooo, EVop1 | EVopo = EVbb1 —-0.5t0 +6.5 \Y

EVsso, EVssi | EVsso = EVsst —-0.5t0 +0.3 \'

REGC pin input voltage | Virecc REGC -0.3t0 +2.8 \Y
and —0.3 to Voo +0.3Nete !

Input voltage Vit P00 to P07, P10 to P17, P30 to P37, P40 to P47, —0.3 to EVooo +0.3 \
P50 to P57, P64 to P67, P70 to P77, P80 to P87, and —0.3 to Voo +0.3Note 2

P90 to P97, P100 to P106, P110 to P117, P120,
P125 to P127, P140 to P147

Vi P60 to P63 (N-ch open-drain) -0.3to +6.5
Viz P20 to P27, P121 to P124, P137, P150 to P156, —0.3 to Vop +0.3Nete 2
EXCLK, EXCLKS, RESET
Output voltage Vo1 P00 to P07, P10 to P17, P30 to P37, P40 to P47, —0.3 to EVbpo +0.3 \Y
P50 to P57, P60 to P67, P70 to P77, P80 to P87, and —0.3 to Voo +0.3 Note 2

P90 to P97, P100 to P106, P110 to P117, P120,
P125 to P127, P130, P140 to P147

Voz P20 to P27, P150 to P156 —0.3 to Vop +0.3 Nete2
Analog input voltage Vai ANI16 to ANI26 —0.3 to EVooo +0.3
and —0.3 to AVrer(+) +0.3Notes2.3
Vai ANIO to ANI14 —0.3to Voo +0.3 \

and —0.3 to AVRer(+) +0.3Netes 2.3

Notes 1. Connect the REGC pin to Vss via a capacitor (0.47 to 1 uF). This value regulates the absolute
maximum rating of the REGC pin. Do not use this pin with voltage applied to it.
2. Mustbe 6.5V orlower.
3. Do not exceed AVRrer(+) + 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. AVerer(+) : + side reference voltage of the A/D converter.
3. Vss: Reference voltage
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2. ELECTRICAL SPECIFICATIONS (Ta = —40 to +85°C)

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

mA

Output current, low

loLt

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

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
temperature

Ta

In normal operation mode

In flash memory programming mode

—40 to +85

°C

Storage temperature

Tstg

—65 to +150

°C

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

Remark Unless specified otherwise, the characteristics of alternate-function pins are the same as those of the port pins.
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RL78/G13 2. ELECTRICAL SPECIFICATIONS (Ta = —40 to +85°C)

2.2 Oscillator Characteristics

2.2.1 X1, XT1 oscillator characteristics

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

Parameter Resonator Conditions MIN. TYP. MAX. Unit

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

frequency (fx)Note crystal resonator 24V <Vop<27V 1.0 16.0 MHz

1.8V<Vmm<24V 1.0 8.0 MHz

16V<Vopb<18V 1.0 4.0 MHz

XT1 clock oscillation Crystal resonator 32 32.768 35 kHz
frequency (fx)Note

Note Indicates only permissible oscillator frequency ranges. Refer to AC Characteristics for instruction execution time.
Request evaluation by the manufacturer of the oscillator circuit mounted on a board to check the oscillator
characteristics.

Caution Since the CPU is started by the high-speed on-chip oscillator clock after a reset release, check the X1
clock oscillation stabilization time using the oscillation stabilization time counter status register (OSTC)
by the user. Determine the oscillation stabilization time of the OSTC register and the oscillation
stabilization time select register (OSTS) after sufficiently evaluating the oscillation stabilization time
with the resonator to be used.

Remark When using the X1 oscillator and XT1 oscillator, refer to 5.4 System Clock Oscillator in the RL78/G13 User’s
Manual.

2.2.2 On-chip oscillator characteristics

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

Oscillators Parameters Conditions MIN. | TYP. | MAX. Unit
High-speed on-chip oscillator fiH 1 32 MHz
clock frequency Netes 1.2
High-speed on-chip oscillator —20 to +85°C 1.8V<Vops55V -1.0 +1.0 Y%
clock frequency accuracy 16V<Vop<18V _5.0 +5.0 o,

—40 to —20°C 1.8V<Vops55V -1.5 +1.5 %
1.6 V<Vop<1.8V -5.5 +5.5 %
Low-speed on-chip oscillator fiL 15 kHz
clock frequency
Low-speed on-chip oscillator -15 +15 %

clock frequency accuracy

Notes 1. High-speed on-chip oscillator frequency is selected by bits 0 to 3 of option byte (000C2H/010C2H) and bits 0
to 2 of HOCODIV register.

2. This indicates the oscillator characteristics only. Refer to AC Characteristics for instruction execution time.
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RL78/G13 2. ELECTRICAL SPECIFICATIONS (Ta = —40 to +85°C)

2.3 DC Characteristics
2.3.1 Pin characteristics

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

Items Symbol Conditions MIN. TYP. MAX. Unit
Output current, loH1 Per pin for P00 to P07, P10 to P17, 1.6 VSEVoo <55V -10.0 mA
highNete 1 P30 to P37, P40 to P47, P50 to P57, P64 to Note 2

P67, P70 to P77, P80 to P87, P90 to P97,
P100 to P106,
P110 to P117, P120, P125 to P127, P130,
P140 to P147

Total of P00 to P04, P07, P32 to P37, 40V<EVow<55V -55.0 mA

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

P125 to P127, P130, P140 to P145

(When duty < 70% Nete3) 1.8V<EVooo<27V -5.0 mA
1.6 V<EVooo<18V -2.5 mA

Total of P05, P06, P10 to P17, P30, P31, |40V <EVooo<55V -80.0 mA

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

27V<EVooo<4.0V -19.0 mA

P117, P146, P147 1.8V<EVooo<27V -10.0 mA
(When duty < 70% Nete3) 1.6 V<EVono<18V -5.0 mA
Total of all pins 16 V<EVoo<55V -135.0 mA
(When duty <70% Note 3) Note 4

lomz Per pin for P20 to P27, P150 to P156 1.6V<Vop<55V —0.1N€ 2l mA
Total of all pins 16V<Vopb<55V -1.5 mA

(When duty < 70% Note 3)

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 < 70%.
The output current value that has changed to the duty factor > 70% the duty ratio can be calculated with the
following expression (when changing the duty factor from 70% to n%).
e Total output current of pins = (loH x 0.7)/(n x 0.01)
<Example> Where n = 80% and lon = —10.0 mA
Total output current of pins = (—10.0 x 0.7)/(80 x 0.01) = —-8.7 mA
However, the current that is allowed to flow into one pin does not vary depending on the duty factor. A
current higher than the absolute maximum rating must not flow into one pin.
4. The applied current for the products for industrial application (R5F100xxDxx, R5F101xxDxx,
R5F100xxGxx) 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)

(TA =—40 to +85°C, 1.6 V < EVppo = EVpp1 £ Vbp £ 5.5 V, Vss = EVsso = EVss1 = 0 V) (2/5)

Items Symbol Conditions MIN. TYP. MAX. Unit
Output current, loLt Per pin for P00 to P07, P10 to P17, 20.0Nete2) mA
lownNote 1 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, P125to P127,
P130, P140 to P147

Per pin for P60 to P63 15.0Nte2|  mA
Total of POO to P04, P07, P32 to P37, [4.0V <EVooo<55V 70.0 mA
P40 to P47, P102to P106, P120, P125[ 57 v < Fvoos < 4.0 V 150 A
to P127, P130, P140 to P145
(When duty < 70% Nete3) 1.8V<EVom<27V 9.0 mA
1.6V <EVooo< 1.8V 45 mA

Total of P05, P06, P10 to P17, P30,  |4.0V <EVooo<5.5V 80.0 mA
P31, PS50 to P57, P60 to P67, 2.7V <EVooo <40V 35.0 mA
P70 to P77, P80 to P87, P90 to P97,
P100, P101, P110 to P117, P146, 18VsEVomw<27V 20.0 mA
P147 1.6V <EVooo< 1.8V 10.0 mA
(When duty < 70% Nete3)
Total of all pins 150.0 mA
(When duty < 70% Nete3)

lotz Per pin for P20 to P27, P150 to P156 0.4Nt2 | mA
Total of all pins 1.6V<Vops55V 5.0 mA

(When duty < 70%Nete3)

Notes 1. Value of current at which the device operation is guaranteed even if the current flows from an output pin to
the EVsso, EVss1 and Vss pin.
2. However, do not exceed the total current value.
3. Specification under conditions where the duty factor < 70%.
The output current value that has changed to the duty factor > 70% the duty ratio can be calculated with the
following expression (when changing the duty factor from 70% to n%).
e Total output current of pins = (loL x 0.7)/(n x 0.01)
<Example> Where n = 80% and loL = 10.0 mA
Total output current of pins = (10.0 x 0.7)/(80 x 0.01) = 8.7 mA
However, the current that is allowed to flow into one pin does not vary depending on the duty factor. A
current higher than the absolute maximum rating must not flow into one pin.

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

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

(Ta =—40 to +85°C, 1.6 V < EVppo = EVpp1 £ Vbp £ 5.5 V, Vss = EVsso = EVss1 = 0 V) (3/5)

Items Symbol Conditions MIN. TYP. MAX. Unit
Input voltage, Vi1 P00 to P07, P10 to P17, P30 to P37, | Normal input buffer | 0.8EVbpo EVooo Vv
high P40 to P47, P50 to P57, P64 to P67,
P70 to P77, P80 to P87, P90 to P97,
P100 to P106, P110to P117, P120,
P125 to P127, P140 to P147
ViHz P01, P03, P04, P10, P11, TTL input buffer 2.2 EVboo Vv
P13 to P17, P43, P44, P53 to P55, 40V<EVoo<55V
P80, P81, P142, P143 TTL input buffer 2.0 EVboo \Y
3.3V<EVooo<4.0V
TTL input buffer 1.5 EVooo \
1.6 V<EVopo<3.3V
ViHg P20 to P27, P150 to P156 0.7Voo Vop Vv
ViHg P60 to P63 0.7EVooo 6.0 \Y
Vis P121 to P124, P137, EXCLK, EXCLKS, RESET 0.8Vop Vop Vv
Input voltage, low | Vi1 P00 to P07, P10 to P17, P30 to P37, | Normal input buffer 0 0.2EVobo Vv
P40 to P47, P50 to P57, P64 to P67,
P70 to P77, P80 to P87, P90 to P97,
P100 to P106, P110to P117, P120,
P125 to P127, P140 to P147
Viz P01, P03, P04, P10, P11, TTL input buffer 0 0.8 Vv
P13 to P17, P43, P44, P53 to P55, 40V<EVoo<55V
P80, P81, P142, P143 TTL input buffer 0 0.5 \
3.3V<EVooo<4.0V
TTL input buffer 0 0.32 \
1.6 V<EVopo<3.3V
Vi P20 to P27, P150 to P156 0 0.3Vop
ViLa P60 to P63 0 0.3EVono
Vis P121 to P124, P137, EXCLK, EXCLKS, RESET 0 0.2Voo

Caution The maximum value of Vi of pins P00, P02 to P04, P10 to P15, P17, P43 to P45, P50, P52 to P55, P71,

P74, P80 to P82, P96, and P142 to P144 is EVbbo, even in the N-ch open-drain mode.

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

pins.
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RL78/G13

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

(TA =—40 to +85°C, 1.6 V < EVppo = EVpp1 £ Vbp £ 5.5 V, Vss = EVsso = EVss1 = 0 V) (4/5)

Items Symbol Conditions MIN. TYP. MAX. Unit
Output voltage, Vori P00 to P07, P10 to P17, P30 to P37, | 4.0V <EVooo<5.5V, | EVboo — Vv
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, 40V <EVoo<5.5 V, EVboo — Vv
P100 to P106, P110 to P117, P120, | |.... = _30mA 0.7
P125 to P127, P130, P140 to P147
2.7V <EVooo<5.5V, | EVooo— \
lont =—2.0 mA 0.6
1.8V <EVooo<55V, | EVboo— \
lont =—=1.5 mA 0.5
1.6 V<EVooo<5.5V, | EVboo— \
loni =—=1.0 mA 0.5
Vorz P20 to P27, P150 to P156 16V<Vop<55V, |Vop-0.5 Vv
loHz = —100 pA
Output voltage, VoLi P00 to P07, P10 to P17, P30 to P37, | 4.0V <EVooo<5.5YV, 1.3 \'
low P40 to P47, P50 to P57, P64 to P67, | lo.1 =20 mA
P70 to P77, P80 to P87, P90 to P97, 4.0V <EVooo 5.5 V, 0.7 Vv
P100to P106, P110to P117,P120, ||, _85mA
P125 to P127, P130, P140 to P147
27V <EVooo<55YV, 0.6 \Y
lott = 3.0 mA
2.7V <EVopo<55YV, 0.4 \'
lott = 1.5 mA
1.8V <EVoo<5.5YV, 0.4 Vv
lot = 0.6 mA
1.6 V<EVooo<55YV, 0.4 \'
loti = 0.3 mA
VoL2 P20 to P27, P150 to P156 1.6V<Vopb<55V, 0.4 Vv
loLz = 400 pA
Vous P60 to P63 40V<EVooo<55V, 2.0 \'
los = 15.0 mA
40V<EVooo<55YV, 0.4 \'
lots = 5.0 mA
2.7V <EVooo<55V, 0.4 Vv
los = 3.0 mA
1.8V<EVooo<55YV, 0.4 \'
lo,s = 2.0 mA
1.6 V<EVooo <55V, 0.4 \
los = 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)

(Ta =—40 to +85°C, 1.6 V < EVppo = EVbp1 £ Vbp £ 5.5 V, Vss = EVsso = EVss1 = 0 V) (5/5)

ltems

Symbol

Conditions

MIN.

TYP.

MAX.

Unit

Input leakage
current, high

ILim

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,
P125to P127, P140 to P147

Vi = EVono

A

ILimz

P20 to P27, P137,
P150 to P156, RESET

Vi = Voo

A

ILiHs

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

Vi = Vop In input port or
external clock

input

UHA

In resonator

connection

10

A

Input leakage
current, low

Iuiet

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

P125 to P127, P140 to P147

Vi = EVsso

A

luie

P20 to P27, P137,
P150 to P156, RESET

Vi = Vss

A

Iuis

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

Vi = Vss In input port or
external clock

input

A

In resonator
connection

-10

UHA

On-chip pll-up
resistance

Ru

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

P125 to P127, P140 to P147

Vi = EVsso, Ininput port

10

20

100

kQ

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

pins.
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RL78/G13

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

2.3.2 Supply current characteristics

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

(TA=-40 to +85°C, 1.6 V < EVppo £ Vpp £5.5 V, Vss = EVsso = 0 V) (1/2)

Parameter | Symbol Conditions MIN. TYP. | MAX. Unit
Supply Iopt Operating | HS (high- fin = 32 MHzNete3 | Basic Vop = 5.0V 2.1 mA
currentNete t mode srart):;:"rggisn) operation [, -5y > 1 mA

Normal | Vob =5.0 V 4.6 7.0 mA
operation 'y, 3.0 v 46 | 70 | mA
fin = 24 MHz N3 | Normal Voo =5.0V 3.7 55 mA
operaion 'y, 3.0 v 37 | 55 | mA
fin = 16 MHzNete3 | Normal Voo =5.0V 2.7 4.0 mA
operation 'y, 3.0 v 27 | 40 | mA
LS (low- fin = 8 MHz Note 3 Normal | Voo =3.0 V 1.2 1.8 mA
fnpoe:edNro”jL”) operation 'y o"_ 5 oy 12 | 18 | mA
LV (low- fin = 4 MHz Nete 3 Normal Voo =3.0V 1.2 1.7 mA
‘é?;?gﬁog‘f‘”) operation |y _ 5y 12 | 17 | ma
HS (high- fwx = 20 MHzNete2 | Normal | Square wave input 3.0 46 mA
speed main) | vp5 — 5.0 v operaion | Res onator connection 3.2 4.8 mA
mode Nete 3
fmux = 20 MHzN*®2, | Normal | Square wave input 3.0 4.6 mA
Voo =3.0V operaion | Resonator connection 3.2 4.8 mA
fwx = 10 MHzNete2 | Normal | Square wave input 1.9 2.7 mA
Voo =5.0V operaion | Resonator connection 1.9 2.7 mA
fmux = 10 MHzN*®2, | Normal | Square wave input 1.9 2.7 mA
Voo =3.0V operaion | Resonator connection 1.9 2.7 mA
LS (low- fux = 8 MHzNet2 | Normal | Square wave input 1.1 1.7 mA
speed main) | vp5 — 3.0 v operaion | Resonator connection 1.1 1.7 mA
mode Nete 3
fux = 8 MHzN°t¢2 | Normal | Square wave input 1.1 1.7 mA
Vop=2.0V operaion | Resonator connection 1.1 1.7 mA
Subsystem | fsus = 32.768 kHz | Normal | Square wave input 4.1 4.9 HA
clock Noted operaion | Resonator connection 4.2 5.0 HA
operation Ta = —40°C
fsus=32.768 kHz | Normal | Square wave input 4.1 4.9 A
nored operaion | Resonator connection 4.2 5.0 HA
Ta=+25°C
fsus = 32.768 kHz Normal | Square wave input 4.2 5.5 A
Note 4 operafion | Resonator connection 43 5.6 HA
Ta =+50°C
fsus =32.768 kHz | Normal | Square wave input 4.3 6.3 HA
Note 4 operaion | Resonator connection 44 | 64 | pA
Ta=+70°C
fsus =32.768 kHz | Normal | Square wave input 4.6 7.7 HA
Note 4 operaion | Resonator connection 4.7 7.8 HA
Ta=+85°C
(Notes and Remarks are listed on the next page.)
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RL78/G13 2. ELECTRICAL SPECIFICATIONS (Ta = —40 to +85°C)

Notes 1. Total current flowing into Vop and EVobo, including the input leakage current flowing when the level of the input
pin is fixed to Vop, EVbpo 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, /0 port, and on-chip
pull-up/pull-down resistors and the current flowing during data flash rewrite.

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

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

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

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

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

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

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

Remarks 1. fux: High-speed system clock frequency (X1 clock oscillation frequency or external main system clock
frequency)
2. 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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RL78/G13

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

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

Parameter | Symbol Conditions MIN. TYP. MAX. Unit
Supply ooz HALT HS (high- | fix = 32 MHz Nete Voo =5.0V 054 | 1.63 mA
current | *% | mode ,Snpfjj vy Voo = 3.0V 054 | 163 | mA
fin = 24 MHz Nete4 Voo =5.0V 0.44 1.28 mA
Voo =3.0V 0.44 1.28 mA
fin = 16 MHz Nete4 Voo=5.0V 0.40 1.00 mA
Voo =3.0V 0.40 1.00 mA
LS (low- fin = 8 MHz Nete 4 Voo =3.0V 260 530 pA

speed main)
mode Note 7 Vop=2.0V 260 | 530 HA
LV (low- fin = 4 MHz Note 4 Voo =3.0V 420 640 HA

voltage main)

mode Nete? Voo = 2.0V 420 | 640 | pA
HS (high- fux = 20 MHzNete 3, Square wave input 028 | 1.00 mA

speed main)
mode Note 7 Voo =5.0V Resonator connection 0.45 1.17 mA
fux = 20 MHzNete 3, Square wave input 0.28 1.00 mA
Voo =3.0V Resonator connection 0.45 1.17 mA
fux = 10 MHzNee 3, Square wave input 0.19 0.60 mA
Voo =5.0V Resonator connection 0.26 0.67 mA
fux = 10 MHzNee 3, Square wave input 0.19 0.60 mA
Voo =3.0V Resonator connection 0.26 0.67 mA
LS (low-speed| fux = 8 MHzNete3, Square wave input 95 330 HA
L“tai?) mode | vpp=3.0V Resonator connection 145 380 HA
- fux = 8 MHzNete 3, Square wave input 95 330 HA
Voo =2.0V Resonator connection 145 380 pHA
Subsystem | fsus = 32.768 kHzN°*5 | Square wave input 0.25 0.57 HA
clock _ Ta=-40°C Resonator connection 0.44 0.76 HA
operation fsus = 32.768 kHzN***5 | Square wave input 0.30 0.57 HA
Ta = +25°C Resonator connection 0.49 0.76 A
fsus = 32.768 kHzN°**® | Square wave input 0.37 1.17 HA
Ta =+50°C Resonator connection 0.56 1.36 A
fsus = 32.768 kHzN**® | Square wave input 0.53 1.97 HA
Ta=+70°C Resonator connection 0.72 2.16 pHA
fsus = 32.768 kHzN°e® | Square wave input 0.82 3.37 HA
Ta=+85°C Resonator connection 1.01 3.56 pHA
IopsNte 6 | STOP Ta =-40°C 0.18 0.50 A
mode™**® | 1, _  o5ec 023 | 050 | pA
Ta = +50°C 0.30 1.10 A
Ta=+70°C 0.46 | 1.90 A
Ta = +85°C 0.75 3.30 pA

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

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 Vop, EVbpo 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, /0 port, and on-chip
pull-up/pull-down resistors and the current flowing during data flash rewrite.

. During HALT instruction execution by flash memory.

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

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

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

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

. 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 <Vop<5.5V@1 MHz to 8 MHz
LV (low-voltage main) mode: 1.6 V < Vop <5.5 V@1 MHz to 4 MHz
8. Regarding the value for current to operate the subsystem clock in STOP mode, refer to that in HALT mode.

a b WON

~

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 and STOP mode, temperature condition of the TYP. value is Ta = 25°C
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RL78/G13

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

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

Parameter | Symbol Conditions MIN. TYP. | MAX. Unit
Supply lop1 Operating | HS (high- fin = 32 MHz Nete3 | Basic Voo=5.0V 2.3 mA
gurrent mode speed main) operation 'y, "5 5y 23 mA
ote 1 mode Note 5
Normal Voo =5.0V 5.2 8.5 mA
operaton | v, 3.0 v 52 | 85 | mA
fin = 24 MHzNe*3 | Normal | Vop =5.0 V 4.1 6.6 mA
operaton | v, 3.0 v 4.1 66 | mA
fin = 16 MHzNo*3 | Normal Voo =5.0V 3.0 4.7 mA
operation 'y 3.0 v 30 | 47 | mA
LS (low- fin = 8 MHz Nete 3 Normal Voo =3.0V 1.3 2.1 mA
speed main operation
e s ) pe Voo =2.0V 13 | 21 | mA
LV (low- fin = 4 MHz Note 3 Normal | Voo =3.0V 1.3 1.8 mA
voltage operation '/, _ 29y 13 | 18 | mA
main) mode
Note 5
HS (high- fux = 20 MHzN°te 2 | Normal | Square wave input 34 5.5 mA
speedmain) | v, _ 50y operation | Resonator connection 3.6 5.7 mA
mode Note 5
fux = 20 MHzN°*®2 | Normal | Square wave input 3.4 5.5 mA
Voo =3.0V operation | Resonator connection 3.6 5.7 mA
fux = 10 MHzN°te 2 | Normal | Square wave input 2.1 3.2 mA
Voo =5.0V operation | Resonator connection 2.1 3.2 mA
fux = 10 MHzN**®2 | Normal | Square wave input 2.1 3.2 mA
Voo =3.0V operation | Reonator connection 2.1 3.2 mA
LS (low- fux = 8 MHzN°te2 | Normal | Square wave input 1.2 2.0 mA
speedmain) | v, _ 30V operation | Reonator connection 1.2 2.0 mA
mode Note 5
fux = 8 MHzN*®2 | Nomal | Square wave input 1.2 2.0 mA
Voo =2.0V operation | Reonator connection 1.2 2.0 mA
Subsystem | fsus =32.768 kHz | Normal | Square wave input 4.8 5.9 HA
clock oted operation | Reonator connection 49 6.0 HA
operation Ta = —40°C
fsus =32.768 kHz | Nomal | Square wave input 4.9 5.9 pHA
oted operation | Resonator connection 5.0 6.0 HA
Ta=+25°C
fsus = 32.768 kHz | Normal | Square wave input 5.0 7.6 A
noed operation | Resonator connection 5.1 7.7 HA
Ta=+50°C
fsus =32.768 kHz | Normal | Square wave input 5.2 9.3 pHA
oted operation | Resonator connection 5.3 9.4 pHA
Ta=+70°C
fsus =32.768 kHz | Normal | Square wave input 5.7 13.3 HA
oted operation | Resonator connection 5.8 13.4 pHA
Ta=+85°C
(Notes and Remarks are listed on the next page.)
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RL78/G13 2. ELECTRICAL SPECIFICATIONS (Ta = —40 to +85°C)

Notes 1. Total current flowing into Vop, EVbbo, and EVbb1, including the input leakage current flowing when the level of
the input pin is fixed to Vob, EVbpo, and EVbb1, or Vss, EVsso, and EVss1. The values below the MAX. column
include the peripheral operation current. However, not including the current flowing into the A/D converter, LVD
circuit, I/O port, and on-chip pull-up/pull-down resistors and the current flowing during data flash rewrite.

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

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

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

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

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

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

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

Remarks 1. fux: High-speed system clock frequency (X1 clock oscillation frequency or external main system clock
frequency)
2. 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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RL78/G13

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

(2) Flash ROM: 96 to 256 KB of 30- to 100-pin products
(Ta =—-40 to +85°C, 1.6 V < EVpbpo = EVbp1 £ Vbb £ 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 Note# Voo = 5.0V 062 | 186 | mA
sarent | "R mode | speed an) Voo =3.0 V 062 | 186 | mA
fin = 24 MHz Nete4 Voo =5.0V 0.50 1.45 mA
Voo =3.0V 0.50 1.45 mA
fin = 16 MHz Nete4 Voo =5.0V 0.44 1.11 mA
Voo =3.0V 0.44 1.11 mA
LS (low-speed| fin = 8 MHz Note4 Voo =3.0V 290 620 HA
) Mm% Voo =2.0 V 200 | 620 | pA
LV (low- fin = 4 MHz Note 4 Voo =3.0V 440 680 A
voltage ain) Voo = 2.0V 40 | 680 | pA
HS (high- fux = 20 MHzNete 3, Square wave input 0.31 1.08 mA
speed main) | /55 5.0 v Resonator connection 0.48 1.28 mA

mode Note 7
fux = 20 MHzNete 3, Square wave input 0.31 1.08 mA
Voo =3.0V Resonator connection 0.48 1.28 mA
fux = 10 MHzNete 3, Square wave input 0.21 0.63 mA
Voo =5.0V Resonator connection 0.28 0.71 mA
fux = 10 MHzNete 3, Square wave input 0.21 0.63 mA
Voo =3.0V Resonator connection 0.28 0.71 mA
LS (low-speed| fux = 8 MHzNote 3, Square wave input 110 360 HA
Nmof‘ei’;) mode | vpp=3.0V Resonator connection 160 420 pA
fux = 8 MHzNote 3, Square wave input 110 360 HA
Voo =2.0V Resonator connection 160 420 A
Subsystem | fsus = 32.768 kHzNte s Square wave input 0.28 0.61 HA
clock Ta =-40°C Resonator connection 0.47 0.80 HA

operation
fsus = 32.768 kHzNote S Square wave input 0.34 0.61 HA
Ta=+25°C Resonator connection 0.53 0.80 LA
fsus = 32.768 kHzN°te 5 Square wave input 0.41 2.30 HA
Ta =+50°C Resonator connection 0.60 2.49 HA
fsus = 32.768 kHzNote S Square wave input 0.64 4.03 HA
Ta=+70°C Resonator connection 0.83 4.22 LA
fsus = 32.768 kHzN°te 5 Square wave input 1.09 8.04 HA
Ta=+85°C Resonator connection 1.28 8.23 HA
IppgNote® | STOP Ta=-40°C 0.19 0.52 pHA
mode™**® " o5ec 025 | 052 | pA
Ta =+50°C 0.32 2.21 HA
Ta=+70°C 0.55 3.94 A
Ta=+85°C 1.00 7.95 HA
(Notes and Remarks are listed on the next page.)
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RL78/G13 2. ELECTRICAL SPECIFICATIONS (Ta = —40 to +85°C)

Notes 1. Total current flowing into Vop, EVbbo, and EVbb1, including the input leakage current flowing when the level of
the input pin is fixed to Vob, EVbpo, and EVbb1, or Vss, EVsso, and EVss1. The values below the MAX. column
include the peripheral operation current . However, not including the current flowing into the A/D converter,
LVD circuit, I/0 port, and on-chip pull-up/pull-down resistors and the current flowing during data flash rewrite.

. During HALT instruction execution by flash memory.

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

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

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

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

. 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 <Vop<5.5V@1 MHz to 8 MHz
LV (low-voltage main) mode: 1.6 V < Vop <5.5 V@1 MHz to 4 MHz
8. Regarding the value for current to operate the subsystem clock in STOP mode, refer to that in HALT mode.

a b WON

~

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 and STOP mode, temperature condition of the TYP. value is Ta = 25°C
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2. ELECTRICAL SPECIFICATIONS (Ta = —40 to +85°C)

(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 < EVpbpo = EVbp1 £ Vbb £ 5.5 V, Vss = EVsso = EVss1 =0 V) (1/2)

Parameter | Symbol Conditions MIN. TYP. MAX. Unit
Supply lop1 Operating | HS (high- fin = 32 MHz Nete3 | Basic Voo=5.0V 2.6 mA
current Nete 1 mode speedeain) operation [, "5 26 mA

mode ote 5
Normal | Voo =5.0V 6.1 9.5 mA
operation 'y, 3.0 v 61 | 95 | mA
fie = 24 MHz N2 | Normal | Voo = 5.0 V 4.8 7.4 mA
operation |/, 3.0 v 48 | 74 | mA
fin = 16 MHz N3 | Normal Voo =5.0V 3.5 5.3 mA
operation |/, _ 3.0 v 35 | 53 | mA
LS (low- fin = 8 MHz Note 3 Nomal | Voo =3.0V 1.5 2.3 mA
e s operalion ['yo, 2.0 v 15 | 23 | mA
LV (low- fin = 4 MHz Note 3 Normal | Voo =3.0 V 1.5 2.0 mA
‘r’T?c')tdagﬁD[ef‘f‘”) operation 'y o"_ 5 oy 15 | 20 | ma
HS (high- fux = 20 MHzM°*2 | Normal | Square wave input 3.9 6.1 mA
speedmain) | vp5 — 5.0V operaion | Resonator connection 4.1 6.3 mA
mode Note 5
fux = 20 MHzN°e2 | Normal | Square wave input 3.9 6.1 mA
Voo =3.0V operaion | Resonator connection 4.1 6.3 mA
fux = 10 MHzMe*2 | Normal | Square wave input 25 3.7 mA
Voo =5.0V operaion | Resonator connection 25 3.7 mA
fux = 10 MHzN°e2 | Normal | Square wave input 25 3.7 mA
Voo =3.0V operaion | Resonator connection 25 3.7 mA
LS (low- fux = 8 MHzM*2 | Normal | Square wave input 1.4 22 mA
speed main) | vp5 — 3.0V operaion | Resonator connection 1.4 2.2 mA
mode Note 5
fux = 8 MHzN°*2 | Normal | Square wave input 1.4 2.2 mA
Voo =2.0V operaion | Resonator connection 1.4 2.2 mA
Subsystem | fsus =32.768 kHz | Normal | Square wave input 5.4 6.5 HA
clock . Note operation | Resonator connection 5.5 6.6 HA
operation Ta = —40°C
fsus =32.768 kHz | Normal | Square wave input 5.5 6.5 HA
Note operation | Resonator connection 5.6 6.6 HA
Ta=+25°C
fsus =32.768 kHz | Normal | Square wave input 5.6 9.4 HA
Note operation | Resonator connection 5.7 9.5 HA
Ta =+50°C
fsus = 32.768 kHz | Normal | Square wave input 5.9 12.0 HA
o operaion | Resonator connection 6.0 12.1 HA
Ta=+70°C
fsus =32.768 kHz | Normal | Square wave input 6.6 16.3 HA
ot operation | Reconator connection 67 | 164 | pA
Ta=+85°C
(Notes and Remarks are listed on the next page.)
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RL78/G13 2. ELECTRICAL SPECIFICATIONS (Ta = —40 to +85°C)

Notes 1. Total current flowing into Vob, EVobo, and EVpp1, including the input leakage current flowing when the level of
the input pin is fixed to Vop, EVopo, and EVop1, or Vss, EVsso, and EVssi. The values below the MAX. column
include the peripheral operation current. However, not including the current flowing into the A/D converter, LVD
circuit, I/O port, and on-chip pull-up/pull-down resistors and the current flowing during data flash rewrite.

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

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

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

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

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

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

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

Remarks 1. fux: High-speed system clock frequency (X1 clock oscillation frequency or external main system clock
frequency)
2. 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 (Ta = —40 to +85°C)

(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 < EVpbpo = EVbp1 £ Vbb £ 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 Nete Voo =5.0 V 062 | 189 | mA
eurrent o mode actied Voo = 3.0V 062 | 189 | mA
fin = 24 MHz Nete4 Voo =5.0V 0.50 1.48 mA
Voo =3.0V 0.50 1.48 mA
fin = 16 MHz Nete4 Voo =5.0V 0.44 1.12 mA
Voo =3.0V 0.44 1.12 mA
LS (low-speed| fin = 8 MHz Note4 Voo =3.0V 290 620 pA
oy mo% Voo =2.0 V 290 | 620 | pA
LV (low- fin = 4 MHz Note 4 Voo =3.0V 460 700 A
voltage main) Voo = 2.0V 460 | 700 | pA
HS (high- fux = 20 MHzNete 3, Square wave input 0.31 1.14 mA
speed main) | v, _ 5,0 Resonator connection 0.48 1.34 mA

mode Note 7
fux = 20 MHzNete 3, Square wave input 0.31 1.14 mA
Voo =3.0V Resonator connection 0.48 1.34 mA
fux = 10 MHzNete 3, Square wave input 0.21 0.68 mA
Voo =5.0V Resonator connection 0.28 0.76 mA
fux = 10 MHzNete 3, Square wave input 0.21 0.68 mA
Voo =3.0V Resonator connection 0.28 0.76 mA
LS (low-speed| fux = 8 MHzNote 3, Square wave input 110 390 HA
mfiig) mode | vpp=3.0V Resonator connection 160 450 HA
fux = 8 MHzNote 3, Square wave input 110 390 HA
Voo =2.0V Resonator connection 160 450 pHA
Subsystem | fsus = 32.768 kHzNete s Square wave input 0.31 0.66 HA
clock Ta =-40°C Resonator connection 0.50 0.85 HA

operation
fsus = 32.768 kHzNote S Square wave input 0.38 0.66 HA
Ta=+25°C Resonator connection 0.57 0.85 pA
fsus = 32.768 kHzNoe s Square wave input 0.47 3.49 HA
Ta =+50°C Resonator connection 0.66 3.68 A
fsus = 32.768 kHzNote S Square wave input 0.80 6.10 HA
Ta=+70°C Resonator connection 0.99 6.29 pA
fsus = 32.768 kHzNoe s Square wave input 1.52 10.46 HA
Ta = +85°C Resonator connection 1.71 10.65 pA
IppgNte® | STOP Ta=-40°C 0.19 0.54 pA
mode™**® " opec 026 | 054 | pA
Ta = +50°C 0.35 3.37 A
Ta=+70°C 0.68 5.98 A
Ta = +85°C 1.40 10.34 pA
(Notes and Remarks are listed on the next page.)
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RL78/G13 2. ELECTRICAL SPECIFICATIONS (Ta = —40 to +85°C)

Notes 1. Total current flowing into Vop, EVbbo, and EVbb1, including the input leakage current flowing when the level of
the input pin is fixed to Vob, EVbpo, and EVbb1, or Vss, EVsso, and EVss1. The values below the MAX. column
include the peripheral operation current . However, not including the current flowing into the A/D converter,

LVD circuit, I/0 port, and on-chip pull-up/pull-down resistors and the current flowing during data flash rewrite.

. During HALT instruction execution by flash memory.

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

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

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

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

. 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 <Vop<5.5V @1 MHz to 8 MHz
LV (low-voltage main) mode: 1.6 V < Vop <5.5 V@1 MHz to 4 MHz
8. Regarding the value for current to operate the subsystem clock in STOP mode, refer to that in HALT mode.

a b WON

~

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 and STOP mode, temperature condition of the TYP. value is Ta = 25°C
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RL78/G13 2. ELECTRICAL SPECIFICATIONS (Ta = —40 to +85°C)

(4) Peripheral Functions (Common to all products)
(TAa =—40 to +85°C, 1.6 V < EVppo = EVbp1 £ Vbb £ 5.5 V, Vss = EVsso = EVss1 =0 V)

Parameter Symbol Conditions MIN. TYP. MAX. Unit

Low-speed on- [y Nete 1 0.20 WA
chip oscillator
operating current

RTC operating IrTC 0.02 A

current Notes 1,2,3

12-bit interval |y Notes 1,2, 4 0.02 UHA

timer operating

current

Watchdog timer | Iwor fii =15 kHz 0.22 A

operating current | Notes1.2,5

A/D converter lapgNetes 1.6 | When Normal mode, AVRrerp = Voo = 5.0 V 1.3 1.7 mA

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

A/D converter Iaprer Note 1 75.0 HA

reference

voltage current

Temperature Irmpg Note 1 75.0 pA
sensor operating
current
LVD operating [y Notes 1,7 0.08 HA
current
Self- [rsp Notes 1,9 2.50 12.20 mA
programming
operating current
BGO operating | lsgoNotes 1.8 250 | 12.20 mA
current
SNOOZE Isnoz Note 1 ADC operation The mode is performed Note 10 0.50 0.60 mA
operating current The A/D conversion operations are 120 | 1.44 mA
performed, Low voltage mode, AVrerp =
Voo =3.0V
CSI/UART operation 0.70 0.84 mA
Notes 1. Current flowing to Voo.

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

3. Current flowing only to the real-time clock (RTC) (excluding the operating current of the low-speed on-chip
oscillator and the XT1 oscillator). The supply current of the RL78 microcontrollers is the sum of the values of
either Iop1 or Iop2, and Irtc, when the real-time clock operates in operation mode or HALT mode. When the
low-speed on-chip oscillator is selected, IFiL should be added. Ibb2 subsystem clock operation includes the
operational current of the real-time clock.

4. Current flowing only to the 12-bit interval timer (excluding the operating current of the low-speed on-chip
oscillator and the XT1 oscillator). The supply current of the RL78 microcontrollers is the sum of the values of
either loo1 or lobz, and lir, when the 12-bit interval timer operates in operation mode or HALT mode. When the
low-speed on-chip oscillator is selected, IFiL should be added.

5. Current flowing only to the watchdog timer (including the operating current of the low-speed on-chip oscillator).
The supply current of the RL78 microcontrollers is the sum of Ipb1, lbb2 or lbps and Iwot when the watchdog
timer is in operation.

6. Current flowing only to the A/D converter. The supply current of the RL78 microcontrollers is the sum of Iop1 or
Iop2 and lanc when the A/D converter operates in an operation mode or the HALT mode.
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RL78/G13 2. ELECTRICAL SPECIFICATIONS (Ta = —40 to +85°C)

Notes 7. Current flowing only to the LVD circuit. The supply current of the RL78 microcontrollers is the sum of Ipp1, Ipp2
or Iops and I.vb when the LVD circuit is in operation.
8. Current flowing only during data flash rewrite.
9. Current flowing only during self programming.
10. For shift time to the SNOOZE mode, see 18.3.3 SNOOZE mode in the RL78/G13 User’s Manual.

Remarks 1. fi:  Low-speed on-chip oscillator clock frequency
2. fsue: 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
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2. ELECTRICAL SPECIFICATIONS (Ta = —40 to +85°C)

2.4 AC Characteristics

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

ltems Symbol Conditions MIN. TYP. MAX. Unit
Instruction cycle (minimum Tev Main system| HS (high-speed|2.7V<Vop<55V | 0.03125 1 us
instruction execution time) clock (_fMAlN) main) mode 24V<Von<27V | 0.0625 1 us
operation
LS (low-speed |1.8V<Vmm<55V | 0.125 1 us
main) mode
LV (low-voltage| 1.6 V<V <55V 0.25 1 us
main) mode
Subsystem clock (fsus) 18V<Vmm<55V 28.5 30.5 31.3 us
operation
In the self HS (high-speed|2.7V<Vop<55V | 0.03125 1 us
programming | main) mode  |24V<\Vp<27V | 0.0625 1 us
mode LS (low-speed |1.8V<Vmms55V | 0.125 1 us
main) mode
LV (low-voltage| 1.8V <V <55V 0.25 1 us
main) mode
External system clock frequency | fex 27V<Vop<55V 1.0 20.0 MHz
24V<sVop<27V 1.0 16.0 MHz
1.8V<Vp<24V 1.0 8.0 MHz
1.6V<Vop<18YV 1.0 4.0 MHz
fexs 32 35 kHz
External system clock input high- | texx, text 27V<sVops55V 24 ns
level width, low-level width 24V<Vop<27V 30 ns
1.8V<sVp<24V 60 ns
1.6V<Vop<18YV 120 ns
texHs, texcs 13.7 us
TIOO to TIO7, TI10 to TN 7 input triH, 1/fmck+10 nghete
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<EVooo<27V 4 MHz
1.6 V<EVomo< 1.8V 2 MHz
LS (low-speed 1.8 V<EVooo<55V 4 MHz
main) mode 16V <EVono< 1.8V 2 MHz
LV (low-voltage 1.6 V<EVooo<55V 2 MHz
main) mode
PCLBUZ0, PCLBUZ1 output froL HS (high-speed 4.0V<EVoo<55V 16 MHz
frequency main) mode 27V <EVooo<4.0V 8 MHz
1.8V <EVooo<2.7V 4 MHz
1.6 V<EVooo< 1.8V 2 MHz
LS (low-speed 1.8V<EVooo<55V 4 MHz
main) mode 16V <EVooo< 1.8V 2 MHz
LV (low-voltage 1.8V<EVooo<55V 4 MHz
main) mode 16V <EVono< 1.8V 2 MHz
Interrupt input high-level width, tINTH, INTPO 1.6V<Vp<55V 1 us
low-level width tnT INTP1 to INTP11 | 1.6 V<EVooo <55V 1 us
Key interrupt input low-level width | tkr KRO to KR7 1.8V<EVooo<55V 250 ns
1.6 V<EVooo<1.8V 1 us
RESET low-level width tRsL 10 us
(Note and Remark are listed on the next page.)
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RL78/G13 2. ELECTRICAL SPECIFICATIONS (Ta = —40 to +85°C)

Note The following conditions are required for low voltage interface when Evbbo < Vob
1.8V <EVopo<2.7V:MIN. 125 ns
1.6 V< EVopo < 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))

Minimum Instruction Execution Time during Main System Clock Operation

Tcy vs Vob (HS (high-speed main) mode)

10
1.0 :
& ]
1] I
= i —— When the high-speed on-chip oscillator clock is selected
é | ==== During self programming
© =1 --- When high-speed system clock is selected
£ i
= i
K i
53 i
S ;
I
0.1 !
0.0625 = i
0.05 i
0.03125 =S5 e ==
0.01
0 10 201 B0 40 50°%°60
24 27
Supply voltage Voo [V]
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RL78/G13 2. ELECTRICAL SPECIFICATIONS (Ta = —40 to +85°C)

Tcy vs Vob (LS (low-speed main) mode)

10
1.0
E
—_ N
ﬁ —— When the high-speed on-chip oscillator clock is selected
5 ==== During self programming
z _____ When high-speed system clock is selected
£
@
o
>
(&)
0.125
0.1
0.01
0 10 20 30 40 50°%60
1.8
Supply voltage Voo [V]
Tecy vs Vob (LV (low-voltage main) mode)
10
1.0 o,
H
o) o — When the high-speed on-chip oscillator clock is selected
= il ---- During self programming
s | i ----- When high-speed system clock is selected
£ ¥
o 025 ;
[$]
>
O
0.1
0.01
0 10 {20 30 40 502560
1.61.8
Supply voltage Voo [V]
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RL78/G13 2. ELECTRICAL SPECIFICATIONS (Ta = —40 to +85°C)

AC Timing Test Points

Vin/VoH ) Vin/VoH
><V||JVOL > Test points <: Vi/Vou

External System Clock Timing

tex/
texts

EXCLK/EXCLKS \

TI/TO Timing

trie

trH

TIOO to TIO7, THO to TI17

1/fro

TOO00 to TO07, TO10 to TO17

Interrupt Request Input Timing

tiNTL tINTH

INTPO to INTP11

Key Interrupt Input Timing

tkR

KRO to KR7

RESET Input Timing

tRsL

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

2.5 Peripheral Functions Characteristics

AC Timing Test Points

Viv/Vor . Vin/Vor
>< Vi/Vou > Test points < Vi/Vou

2.5.1 Serial array unit

(1) During communication at same potential (UART mode)
(Ta =-40 to +85°C, 1.6 V < EVbbo = EVpb1 < Vbp £5.5 V, Vss = EVsso = EVss1 =0 V)
Parameter Symbol Conditions HS (high-speed | LS (low-speed | LV (low-voltage | Unit
main) Mode main) Mode main) Mode

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

Transfer rate Note ! 2.4V<EVooo<55V fmck/6 fmek/6 fmck/6 bps
Note 2
Theoretical value of the 5.3 1.3 0.6 Mbps
maximum transfer rate
fmek = fork Note 3
1.8V <EVooos55V fmck/6 fmek/6 fmek/6 bps
Note 2
Theoretical value of the 5.3 1.3 0.6 Mbps
maximum transfer rate
fmok = foLk Note 3
1.7V<EVoo <55V fmck/6 fmek/6 fmck/6 bps
Note 2 Note 2
Theoretical value of the 5.3 1.3 0.6 Mbps
maximum transfer rate
fmok = foLk Note 3
1.6 V<EVopo<55V - fmck/6 fmck/6 bps
Note 2
Theoretical value of the - 1.3 0.6 Mbps
maximum transfer rate
fmok = foLk Note 3

Notes 1. Transfer rate in the SNOOZE mode is 4800 bps only.

2. The following conditions are required for low voltage interface when Evopo < Vop.
2.4V <EVbpo < 2.7 V : MAX. 2.6 Mbps
1.8V <EVbpo <2.4V:MAX. 1.3 Mbps
1.6 V <EVboo < 1.8 V: MAX. 0.6 Mbps

3. The maximum operating frequencies of the CPU/peripheral hardware clock (fcLk) are:
HS (high-speed main) mode: 32 MHz (2.7V Vb £55V)

16 MHz (2.4 V <Vbp<5.5YV)

LS (low-speed main) mode: 8 MHz (1.8 V<Vbpb<5.5V)
LV (low-voltage main) mode: 4MHz (1.6 V<Vbp<5.5V)

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

UART mode connection diagram (during communication at same potential)

TxDq Rx

RL78 microcontroller

RxDq Tx

User device

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

1/Transfer rate

High-/Low-bit width

Baud rate error tolerance

*

TxDq
RxDq

Remarks 1. qg: UART number (g = 0 to 3), g: PIM and POM number (g =0, 1, 8, 14)

2. fwvck: Serial array unit operation clock frequency

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

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

(2) During communication at same potential (CSI mode) (master mode, SCKp... internal clock output,
corresponding CSI00 only)
(Ta =—-40 to +85°C, 2.7 V < EVppo = EVpbp1 < Vob £ 5.5 V, Vss = EVsso = EVss1 = 0 V)

Parameter Symbol Conditions HS (high-speed | LS (low-speed | LV (low-voltage | Unit
main) Mode main) Mode main) Mode
MIN. | MAX. | MIN. | MAX. | MIN. | MAX.
SCKp cycle time tkeyt tkeyt 2 2/fck | 4.0 VS EVooo <55V | 62.5 250 500 ns
2.7V<EVooo<55V | 833 250 500 ns
SCKp high-/low-level tKH1, 40V<EVooo<55V tkevi/2 — tkevi/2 — tkev1/2 — ns
width tKLt 7 50 50
27V<EVooo<55V tkev1/2 — tkev1/2 — tkev1/2 — ns
10 50 50
Slp setup time (to SCKp?) | tsii 40V <EVooo<55V 23 110 110 ns
ree! 2.7V<EVono<55V 33 110 110 ns
Slp hold time (from SCKp?) | tksi1 2.7V <EVoo <55V 10 10 10 ns
Note 2
Delay time from SCKp| to | tkso1 C = 20 pF Note4 10 10 10 ns
SOp output Nete3

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 SCKp?1” when DAPmn = 0 and CKPmn = 1, or DAPmn = 1 and CKPmn = 0.
4. 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 SCKp pin
by using port input mode register g (PIMg) and port output mode register g (POMg).

Remarks 1. This value is valid only when CSI00’s peripheral I/O redirect function is not used.
2. p: CSI number (p = 00), m: Unit number (m = 0), n: Channel number (n = 0),
g: PIM and POM numbers (g = 1)
3. fmck: Serial array unit operation clock frequency
(Operation clock to be set by the CKSmn bit of serial mode register mn (SMRmn). m: Unit number,
n: Channel number (mn = 00))
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RL78/G13

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

(3) During communication at same potential (CSI mode) (master mode, SCKp... internal clock output)

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

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

SCKp cycle time tkevi tkevt 2 4/fok | 2.7 V< EVooo<5.5V| 125 500 1000 ns
24V <EVopo<55V| 250 500 1000 ns
1.8V <EVooo<55V| 500 500 1000 ns
1.7V <EVooo<55V| 1000 1000 1000 ns
1.6 V<EVooo<55V - 1000 1000 ns

SCKp high-/low-level | tkh1, 40V<EVooos55V tkevi/2 — tkev1/2 — tkev1/2 — ns

width tkL1 12 50 50

27V <EVoo<55V tkey1/2 — tkev1/2 — tkey1/2 — ns
18 50 50
24V <EVoo<55V tkey1/2 — tkey1/2 — tkey1/2 — ns
38 50 50
1.8V<EVooo<55V tkev1/2 — tkev1/2 — tkev1/2 — ns
50 50 50
1.7V <EVooo<55V tkey1/2 — tkey1/2 — tkey1/2 — ns
100 100 100
1.6 V<SEVooo<55V - tkev1/2 — tkev1/2 — ns
100 100
Slp setup time tsik1 4.0V<EVoo<55V 44 110 110 ns
SO ?CKF’T) 2.7V<EVooo <55V 44 110 110 ns
ote
24V <EVooo<55V 75 110 110 ns
1.8V<EVoo<55V 110 110 110 ns
1.7V<EVoo <55V 220 220 220 ns
1.6 V<EVooo<55V - 220 220 ns

Slp hold time tisit 1.7V<EVopo<55V 19 19 19 ns

(from SCKpf) Nete 16V <EVono <55V - 19 19 ns

Delay time from tkso1 1.7V <EVooo <55V 25 25 25 ns

SCKp| to SOp C = 30 pFNote4

output ete? 16V <EVono <55V - 25 25 | ns

C =30 pFNote4

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 SCKp?1” when DAPmn = 0 and CKPmn = 1, or DAPmn = 1 and CKPmn = 0.

4. C is the load capacitance of the SCKp and SOp output lines.

Caution

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

Select the normal input buffer for the Sip pin and the normal output mode for the SOp pin and SCKp pin
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RL78/G13 2. ELECTRICAL SPECIFICATIONS (Ta = —40 to +85°C)

Remarks 1. p: CSI number (p = 00, 01, 10, 11, 20, 21, 30, 31), m: Unit number (m = 0, 1), n: Channel number (n = 0 to 3),
g: PIM and POM numbers (g =0, 1, 4, 5, 8, 14)
2. fmck: Serial array unit operation clock frequency
(Operation clock to be set by the CKSmn bit of serial mode register mn (SMRmn). m: Unit number,
n: Channel number (mn = 00 to 03, 10 to 13))

(4) During communication at same potential (CSI mode) (slave mode, SCKp... external clock input) (1/2)
(Ta =—40 to +85°C, 1.6 V < EVppo = EVpp1 £ Vob £ 5.5 V, Vss = EVsso = EVss1 =0 V)

Parameter Symbol Conditions HS (high-speed main) | LS (low-speed | LV (low-voltage | Unit
Mode main) Mode main) Mode
MIN. MAX. MIN. | MAX. | MIN. | MAX.
SCKp cycle time | tkov2 40V<EVoo<55V | 20 MHz < fuck 8/fmck - - ns
neres fuck < 20 MHz 6/fuck 6/fuck B/fuck ns
27V<EVoo<55V | 16 MHz < fmck 8/fmck — — ns
fmek < 16 MHz 6/fmck 6/fmck 6/fmck ns
24V<EVom<55V 6/fmck 6/fmek 6/fmck ns
and 500 and and
500 500
1.8V<EVomm<55V 6/fmck 6/fmck 6/fmck ns
and 750 and and
750 750
1.7V<EVoo<55V 6/fmck 6/fmek 6/fmck ns
and 1500 and and
1500 1500
1.6 V<EVooo <55V - 6/fmek 6/fmck ns
and and
1500 1500
SCKp high-/low- tKHz, 40V<EVomw<55V tkev2/2 -7 tkeyz/2 tkeyz/2 ns
level width tkie -7 -7
27V<EVom<55V tkey2/2 — 8 tkeyz/2 tkeyz/2 ns
-8 -8
1.8V<EVomn<55V tkeva/2 — tkeyz/2 tkeyz/2 ns
18 -18 -18
1.7V<EVo<55V tkeye/2 — tkeyz/2 tkeyz/2 ns
66 - 66 - 66
1.6 VSEVooo<55V — tkeve/2 tkov2/2 ns
- 66 — 66

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

(4) During communication at same potential (CSI mode) (slave mode, SCKp... external clock input) (2/2)
(Ta =—40 to +85°C, 1.6 V < EVppo = EVpp1 £ Vob £ 5.5 V, Vss = EVsso = EVss1 = 0 V)

Parameter Symbol Conditions HS (high-speed main)| LS (low-speed main) | LV (low-voltage main) |Unit
Mode Mode Mode
MIN. MAX. MIN. MAX. MIN. MAX.
Slp setup time | tsike 27V<EVoo<55V 1/fmck+20 1/fmck+30 1/fmck+30 ns
(to SCKpt) et 1.8V<EVomw<55V 1/fmck+30 1/fmck+30 1/fmek+30 ns
1.7V<EVo<55V 1/fmck+40 1/fmck+40 1/fmck+40 ns
1.6 VSEVooo<55V - 1/fmck+40 1/fmck+40 ns
Slp hold time tksiz 1.8V<EVomn<55V 1/fmek+31 1/fmek+31 1/fmck+31 ns
(from SCKpf) 17V<EVow<55V 1/fvck+ 1/fvck+ 1/fvck+ ns
Note 2
o 250 250 250
1.6 V<EVooo<55V - 1/fmck+ 1/fmck+ ns
250 250

Delay time from | tksoz C=30 [27V<EVomo<55V 2/fmek+ 2/fmck+ 2/fmck+ | ns

SCKp| to SOp pF Note4 44 110 110
output Mete? 24V <EVooo<55V 2/fmck+ 2/fmck+ 2/fmck+ ns

75 110 110
1.8V<EVooo<55V 2/fmek+ 2/fmck+ 2/fmck+ ns

110 110 110
1.7V<EVooo <55V 2/fmek+ 2/fmek+ 2/fmek+ ns

220 220 220
1.6 V<EVooo<55V - 2/fmck+ 2/fmck+ ns

220 220

Notes 1. When DAPmn = 0 and CKPmn = 0, or DAPmn = 1 and CKPmn = 1. The Slp setup time becomes “to 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 SCKp?1” 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 Slp pin and SCKp pin and the normal output mode for the SOp pin
by using port input mode register g (PIMg) and port output mode register g (POMg).

Remarks 1. p: CSI number (p =00, 01, 10, 11, 20, 21, 30, 31), m: Unit number (m = 0, 1),
n: Channel number (n = 0 to 3), g: PIM number (g =0, 1, 4, 5, 8, 14)
2. fwmck: Serial array unit operation clock frequency
(Operation clock to be set by the CKSmn bit of serial mode register mn (SMRmn). m: Unit number,
n: Channel number (mn = 00 to 03, 10 to 13))
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RL78/G13 2. ELECTRICAL SPECIFICATIONS (Ta = —40 to +85°C)

CSI mode connection diagram (during communication at same potential)

SCKp SCK
RL78 )
microcontroller SIP SO  User device
SOp sl

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

tkeyi, 2

tkL1, 2 tkH1, 2

oo\ /

tsik1, 2 tksi.2 |

tksot, 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.)

tkeyt, 2

tkH1, 2 tkit, 2

SCKp
/ N

tsiki1, 2 tksn,2

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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RL78/G13

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

(5) During communication at same potential (simplified I°C mode) (1/2)
(Ta =—40 to +85°C, 1.6 V < EVppo = EVpp1 £ Vob £ 5.5 V, Vss = EVsso = EVss1 = 0 V)

Parameter

Symbol

Conditions

HS (high-speed

main) Mode

LS (low-speed
main) Mode

LV (low-voltage

main) Mode

MIN.

MAX.

MIN. | MAX.

MIN.

MAX.

Unit

SCLr clock frequency

fscL

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

1000

Note 1

400

Note 1

400

Note 1

kHz

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

400

Note 1

400

Note 1

400

Note 1

kHz

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

300

Note 1

300

Note 1

300

Note 1

kHz

1.7V<EVooo< 1.8V,
Cob =100 pF, Re =5 kQ

250

Note 1

250

Note 1

250

Note 1

kHz

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

250

Note 1

250

Note 1

kHz

Hold time when SCLr = “L”

tLow

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

475

1150

1150

ns

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

1150

1150

1150

ns

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

1550

1550

1550

ns

1.7V <EVooo< 1.8V,
Cb =100 pF, R =5 kQ

1850

1850

1850

ns

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

1850

1850

ns

Hold time when SCLr = “H”

tHigH

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

475

1150

1150

ns

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

1150

1150

1150

ns

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

1550

1550

1550

ns

1.7V <EVooo < 1.8V,
Cb = 100 pF, Ro = 5 kQ

1850

1850

1850

ns

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

1850

1850

ns

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

(5) During communication at same potential (simplified I°C mode) (2/2)
(Ta =—40 to +85°C, 1.6 V < EVppo = EVpp1 £ Vbob £ 5.5 V, Vss = EVsso = EVss1 =0 V)

Parameter Symbol Conditions HS (high-speed | LS (low-speed | LV (low-voltage Unit
main) Mode main) Mode main) Mode
MIN. | MAX. | MIN. | MAX. | MIN. | MAX.
Data setup time (reception) | tsupat 27V<EVoo<5.5YV, 1/fmck + 1/fmex 1/fmex ns
Co =50 pF, Ro = 2.7 kQ 85 Note2 +145 +145
’ . Note2 Note2
1.8V<EVooo<55YV, 1/fmek 1/fmek 1/fmek ns
Cb =100 pF, Ro = 3 kQ + 145 + 145 + 145
’ Note2 Note2 Note2
1.8V<EVoo<27V, 1/fmck 1/fmek 1/fmck ns
Cb =100 pF Rb = 5 kQ + 230 +230 +230
’ Note2 Note2 Note2
1.7V <EVooo< 1.8V, 1/fmck 1/fmck 1/fmck ns
Cb =100 pF Rb = 5 kQ + 290 + 290 + 290
’ Note2 Note2 Note2
1.6 V<EVoo<1.8YV, - 1/fmek 1/fmek ns
Co = 100 pF, Ro = 5 kQ +290 +290
Note2 Note2
Data hold time (transmission) | tHp:pat 2.7V<EVoo<5.5V, 0 305 0 305 0 305 ns
Cb =50 pF, Ro = 2.7 kQ
1.8V<EVooo<55V, 0 355 0 355 0 355 ns
Cb = 100 pF, R = 3kQ
1.8V<EVooo <27V, 0 405 0 405 0 405 ns
Cb = 100 pF, Ro = 5 kQ
1.7V <EVooo< 1.8V, 0 405 0 405 0 405 ns
Cb = 100 pF, Ro = 5 kQ
1.6 V<EVbooo< 1.8V, - 0 405 0 405 ns
Cb = 100 pF, Ro = 5 kQ

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

Caution Select the normal input buffer and the N-ch open drain output (Voo tolerance (When 20- to 52-pin
products)/EVop tolerance (When 64- to 128-pin products)) mode for the SDAr pin and the normal output
mode for the SCLr pin by using port input mode register g (PIMg) and port output mode register h
(POMh).

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

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

Vob

% Ro
SDAr SDA

RL78 microcontroller User 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

Remarks 1. Rb[Q]:Communication line (SDAr) pull-up resistance, Co[F]: Communication line (SDAr, SCLr) load
capacitance
2. r: lIC number (r = 00, 01, 10, 11, 20, 21, 30, 31), g: PIM number (g =0, 1, 4, 5, 8, 14),
h: POM number (g=0,1,4,5,7109, 14)
3. fmck: Serial array unit operation clock frequency
(Operation clock to be set by the CKSmn bit of serial mode register mn (SMRmn). m: Unit number (m =0, 1),
n: Channel number (n = 0 to 3), mn = 00 to 03, 10 to 13)
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2. ELECTRICAL SPECIFICATIONS (Ta = —40 to +85°C)

(6) Communication at different potential (1.8 V, 2.5 V, 3 V) (UART mode) (1/2)
(Ta =—40 to +85°C, 1.8 V < EVppo = EVpp1 £ Vob £ 5.5 V, Vss = EVsso = EVss1 = 0 V)

Parameter | Symbol Conditions HS (high-speed| LS (low-speed |LV (low-voltage | Unit
main) Mode main) Mode main) Mode
MIN. | MAX. | MIN. | MAX. | MIN. | MAX.
Transfer rate Recep- 4.0V <EVooo<5.5YV, fmck/6 fmck/6 fmuck/6 | bps
tiOn 27 V < Vb < 40 V Note 1 Note 1 Note 1
Theoretical value 5.3 1.3 0.6 |Mbps
of the maximum
transfer rate
fmok = foLk Note 4
2.7V <EVooo < 4.0V, fmck/6 fmck/6 fmuck/6 | bps
23 V < Vb < 27 V Note 1 Note 1 Note 1
Theoretical value 5.3 1.3 0.6 |[Mbps
of the maximum
transfer rate
fmek = fork Note 4
1.8 V<EVooo<3.3V, fmck/6 fmck/6 fuck/6 | bps
16V<Vo<20V Notes 1 to 3 Notes 1, 2 Notes 1, 2
Theoretical value 5.3 1.3 0.6 |Mbps
of the maximum
transfer rate
fmek = fork Note 4

Notes 1.

2. Use it with EVopo 2 Vb.
3. The following conditions are required for low voltage interface when Evboo < Vop.

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

Transfer rate in the SNOOZE mode is 4800 bps only.

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

HS (high-speed main) mode:

LS (low-speed main) mode:
LV (low-voltage main) mode:

Caution

32 MHz (2.7 V< Vop 5.5 V)

16 MHz (2.4 V < Voo < 5.5 V)

8 MHz (1.8 V < Vop 5.5 V)
4MHz (1.6 V<Vop<55V)

Select the TTL input buffer for the RxDq pin and the N-ch open drain output (Vob tolerance (When 20- to

52-pin products)/EVop tolerance (When 64- to 128-pin products)) mode for the TxDq pin by using port
input mode register g (PIMg) and port output mode register g (POMg). For Vi1 and ViL, see the DC
characteristics with TTL input buffer selected.

Remarks 1.

Vb[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 cannot communicate at different potential when bit 1 (PIOR1) of peripheral I/O redirection register
(PIOR) is 1.
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RL78/G13 2. ELECTRICAL SPECIFICATIONS (Ta = —40 to +85°C)

(6) Communication at different potential (1.8 V, 2.5 V, 3 V) (UART mode) (2/2)
(Ta =—40 to +85°C, 1.8 V < EVppo = EVpp1 £ Vob £ 5.5 V, Vss = EVsso = EVss1 = 0 V)

Parameter Symbol Conditions HS (high- |LS (low-speed| LV (low- Unit
speed main) | main) Mode |voltage main)
Mode Mode
MIN. | MAX. [ MIN. | MAX. | MIN. | MAX.
Transfer rate Transmission {4.0 V< EVooo <55V, Note 1 Note 1 Note 1| bps
27VsVes4.0V Theoretical 238 2.8 2.8 | Mbps
value of the Note 2 Note 2 Note 2
maximum
transfer rate
Co=50pF, Ro=
1.4kQ,Vo=27V
27V <EVopo<4.0V, Note 3 Note 3 Note 3| bps
23VsVp<27V Theoretical 1.2 1.2 1.2 Mbps
value of the Note 4 Note 4 Note 4
maximum
transfer rate
Co=50pF, Ro =
27kQ,Vb=23V
1.8 V<EVooo<33V, Notes Notes Notes| bps
16V<Vo<20V 5,6 5,6 5,6
Theoretical 0.43 0.43 0.43 | Mbps
value Of the Note 7 Note 7 Note 7
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<EVbbo <55V and2.7V<Vb<4.0V

1

Maximum transfer rate = 55 [bps]
{-Cbx Rox In (1 - V.b )} x 3
1 2.2
Transfer rate x 2 — o x Rox In (1-—3 )}

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

1 .
(m) x Number of transferred bits

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

Notes 3. The smaller maximum transfer rate derived by using fmck/6 or the following expression is the valid maximum
transfer rate.

Expression for calculating the transfer rate when 2.7 V< EVbobo <4.0Vand2.3V<sVpr<2.7V

Maximum transfer rate = 1 0 [bps]

{~Cbx Ro x In (1 —%/_b)} x 3

1 2.0
Transfer rate x 2 — Cbx RoxIn (1 = =)}

1
( Transfer rate )

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

x Number of transferred bits

* This value is the theoretical value of the relative difference between the transmission and reception sides.
4. This value as an example is calculated when the conditions described in the “Conditions” column are met.
Refer to Note 3 above to calculate the maximum transfer rate under conditions of the customer.
5. Use it with EVbpo 2 Vb.
6. 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<Ve<20V

Maximum transfer rate = 1 y [bps]

{~Cbx Ro x In (1 —TS)} x 3

1 1.5

Transfer rate x 2 — =Cbx RoxIn (1-—y =)}
1

( Transfer rate )

Baud rate error (theoretical value) =

x 100 [%)]
x Number of transferred bits

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

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

UART mode connection diagram (during communication at different potential)
Vb

% Rb
TxDq Rx

RL78 microcontroller User device

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

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

1/Transfer rate
Low-bit width

High-bit width

Baud rate error tolerance
hd

- \
TxDq /

\ )

1/Transfer rate

High-/Low-bit width

Baud rate error tolerance
b

| /\L

RxDq

Remarks 1. Rb[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))
4. UART2 cannot communicate at different potential when bit 1 (PIOR1) of peripheral 1/0 redirection register

(PIOR) is 1.
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RL78/G13

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

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

corresponding CSI00 only) (1/2)
(Ta =—-40 to +85°C, 2.7 V < EVppo = EVpp1 < Vob £ 5.5 V, Vss = EVsso = EVss1 =0 V)

Parameter Symbol Conditions HS (high-speed LS (low-speed LV (low-voltage Unit
main) Mode main) Mode main) Mode
MIN. MAX. MIN. MAX. MIN. MAX.
SCKp cycle time | tey1 tkeyt = 2/fck | 4.0 V<EVooo£5.5V, 200 1150 1150 ns
27V<Vb<4.0V,
Cbo=20pF, Ro = 1.4kQ
2.7V <EVooo < 4.0V, 300 1150 1150 ns
23V<sVWb<27V,
Cb = 20 pF, Ro = 2.7 kQ
SCKp high-level tKkH1 40V<EVooo<55V, tkevi/2 — tkevi/2 — tkev1/2 — ns
width 27V<Ve<4.0V, 50 50 50
Co = 20 pF, Ro = 1.4 kQ
2.7V <EVooo<4.0V, tkey1/2 — tkey1/2 — tkey1/2 — ns
23V<sVp<s27V, 120 120 120
Cb = 20 pF, Ro = 2.7 kQ
SCKp low-level tKLt 40V<EVooo<55V, tkevi/2 — tkevi/2 — tkev1/2 — ns
width 27V<Ve<4.0V, 7 50 50
Cb =20 pF, Ro = 1.4 kQ
2.7V <EVopo<4.0V, tkev1/2 — tkev1/2 — tkev1/2 — ns
23V<sVp=27V, 10 50 50
Cb =20 pF, Ro = 2.7 kQ
Slp setup time tsik1 40V <EVbooo<55YV, 58 479 479 ns
(to SCKpt) Nete ! 27V<sVo<40V,
Cb =20 pF, Ro = 1.4 kQ
2.7V <EVooo< 4.0V, 121 479 479 ns
23V<sVo=27V,
Cb =20 pF, Ro =2.7 kQ
Slp hold time tksit 40V <EVooo<55V, 10 10 10 ns
(from SCKpt) Nete 27VsVe<4.0V,
Cb =20 pF, Ro = 1.4 kQ
2.7V <EVooo< 4.0V, 10 10 10 ns
23V<sVp=s27V,
Cb =20 pF, Ro =2.7 kQ
Delay time from tksot 40V <EVooo<55V, 60 60 60 ns
SCKp| to SOp 27V<Vhs40V,
output Mt Co =20 pF, Ro = 1.4 kQ
2.7V <EVooo<4.0V, 130 130 130 ns
23VsVhs27V,
Cob = 20 pF, Ro = 2.7 kQ
(Notes, Caution, and Remarks are listed on the next page.)
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RL78/G13 2. ELECTRICAL SPECIFICATIONS (Ta = —40 to +85°C)

(7) Communication at different potential (2.5 V, 3 V) (CSI mode) (master mode, SCKp... internal clock output,
corresponding CSI00 only) (2/2)
(Ta =-40 to +85°C, 2.7 V < EVbpo = EVbp1 < Vbp £5.5 V, Vss = EVsso = EVss1 =0 V)
Parameter Symbol Conditions HS (high-speed LS (low-speed LV (low-voltage Unit
main) Mode main) Mode main) Mode

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

Slp setup time tsiki1 40V<EVooo<55V, 23 110 110 ns
(to SCKp/) Note2 27V=s\Vb<40V,

Co = 20 pF, Ro = 1.4 kQ

2.7V <EVooo<4.0V, 33 110 110 ns
23V<sVWVs27V,

Cb =20 pF, Ro = 2.7 kQ

Slp hold time trsit 40V<EVooo<55V, 10 10 10 ns
(from SCKp|) Nete2 27V<sVb<4.0V,

Cb =20 pF, Ro = 1.4 kQ

2.7V <EVoo<4.0V, 10 10 10 ns
23Vs\Vp=27V,

Cb = 20 pF, Ro = 2.7 kQ

Delay time from SCKp?t | tkso1 40V <EVooo<55V, 10 10 10 ns
to 27V=s\Vb<40V,

SOp output Nete2 Cb = 20 pF, Ro = 1.4 kQ

2.7V <EVoo<4.0V, 10 10 10 ns
23V<sVbs27V,

Cb =20 pF, Ro = 2.7 kQ

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

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

Remarks 1. Ro[Q]:Communication line (SCKp, SOp) pull-up resistance, Co[F]: Communication line (SCKp, SOp) load
capacitance, Vb[V]: Communication line voltage
2. p: CSI number (p = 00), m: Unit number (m = 0), n: Channel number (n = 0),
g: PIM and POM number (g = 1)
3. fmck: Serial array unit operation clock frequency
(Operation clock to be set by the CKSmn bit of serial mode register mn (SMRmn). m: Unit number,
n: Channel number (mn = 00))
4. This value is valid only when CSI00’s peripheral I/O redirect function is not used.
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RL78/G13 2. ELECTRICAL SPECIFICATIONS (Ta = —40 to +85°C)

(8) Communication at different potential (1.8 V, 2.5 V, 3 V) (CSI mode) (master mode, SCKp... internal clock output) (1/3)
(Ta =—40 to +85°C, 1.8 V < EVppo = EVpp1 £ Vob £ 5.5 V, Vss = EVsso = EVss1 =0 V)

Parameter Symbol Conditions HS (high-speed LS (low-speed LV (low-voltage | Unit
main) Mode main) Mode main) Mode
MIN. MAX. MIN. MAX. MIN. MAX.
SCKp cycle time | tkcy1 tkeyt = 4/fck | 4.0 V<EVooo <55V, 300 1150 1150 ns

27V<Vo<4.0V,
Co =30 pF, Ro = 1.4 kQ

2.7V <EVooo<4.0V, 500 1150 1150 ns
23V<sVp<27V,

Cb = 30 pF, Ro = 2.7 kQ

1.8V <EVbno<3.3V, 1150 1150 1150 ns
1.6V <Vp<2.0VNote

Co =30 pF, Ro=5.5kQ

SCKp high-level | tkn1 40V<EVooo<55V, tkevi/2 — tkev1/2 — tkev1/2 — ns
width 27V<sVe<4.0V, 75 75 75
Co =30 pF, Ro = 1.4 kQ
2.7V <EVooo<4.0V, tkev1/2 — tkev1/2 — tkev1/2 — ns
23V<sVp<27V, 170 170 170
Co =30 pF, Ro = 2.7 kQ
1.8V <EVbopo<33V, tkey1/2 — tkev1/2 — tkev1/2 — ns
1.6V <Vo<2.0VNote 458 458 458
Cb =30 pF, Ro = 5.5 kQ
SCKp low-level | tkei 40V<EVooo<55V, tkevi/2 — tkev1/2 — tkev1/2 — ns
width 27V<sVb<4.0V, 12 50 50
Co =30 pF, Ro = 1.4 kQ
2.7V <EVooo<4.0V, tkey1/2 — tkey1/2 — tkev1/2 — ns
23V<sVph<27V, 18 50 50
Co =30 pF, Ro =2.7 kQ
1.8 V<EVbpo<3.3V, tkey1/2 — tkey1/2 — tkev1/2 — ns
1.6 V<Vp<2,0VNote, 50 50 50

Cb =30 pF, Ro = 5.5 kQ
Note Use it with EVbpo = Vb.

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

(Remarks are listed two pages after the next page.)
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RL78/G13

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

(8) Communication at different potential (1.8 V, 2.5 V, 3 V) (CSI mode) (master mode, SCKp... internal clock output) (2/3)
1.8 V < EVpbpo = EVbp1 £ Vpop £ 5.5 V, Vss = EVsso = EVss1 =0 V)

(Ta = —40 to +85°C

Parameter

Symbol

Conditions

HS (high-speed
main) Mode

LS (low-speed main)

Mode

LV (low-voltage
main) Mode

Unit

MIN.

MAX.

MIN.

MAX.

MIN.

MAX.

Slp setup time
(to SCKp1) Nete

tsiki1

40V <EVooo<55YV,
27V<sVb<40V,

Co =30 pF, Ro = 1.4 kQ

81

479

479

ns

2.7V <EVooo<4.0V,
23Vs\Vh=s27V,

Cb = 30 pF, Ro = 2.7 kQ

177

479

479

ns

1.8V <EVbpo<3.3YV,
1.6V<Vp<2,0VNote2

Cb = 30 pF, Ro = 5.5 kQ

479

479

479

ns

Slp hold time
(from SCKpt) Nete1

tksi

40V <EVooo<55V,
27V<sVb<40V,

Co = 30 pF, Ro = 1.4 kQ

19

19

ns

2.7V <EVooo<4.0V,
23V<s\Vhs27V,

Co = 30 pF, Ro = 2.7 kQ

19

19

ns

1.8V <EVbpo<3.3YV,
1.6V <Vo<2,0VNote2

Cb =30 pF, Ro = 5.5 kQ

19

19

ns

Delay time from SCKp|
to
SOp output Netet

tkso1

40V <EVooo<55V,
27V<sVb<4.0V,

Cb =30 pF, Ro = 1.4 kQ

100

100

100

ns

2.7V <EVooo<4.0V,
23VsVpe=s27V,

Cb = 30 pF, Ro = 2.7 kQ

195

195

195

ns

1.8V <EVbpo<3.3V,
1.6 V<Vp<2.,0VNote2

Cb =30 pF, Ro = 5.5 kQ

483

483

483

ns

Notes 1.

2. Use it with EVbpo 2 Vb.

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

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

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

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

(8) Communication at different potential (1.8 V, 2.5 V, 3 V) (CSI mode) (master mode, SCKp... internal clock output) (3/3)
1.8 V < EVpbpo = EVbp1 £ Vpop £ 5.5 V, Vss = EVsso = EVss1 =0 V)

(Ta = —40 to +85°C

Parameter

Symbol

Conditions

HS (high-speed
main) Mode

LS (low-speed main)

Mode

LV (low-voltage
main) Mode

Unit

MIN.

MAX.

MIN.

MAX.

MIN.

MAX.

Slp setup time
(tO SCKpl) Note 1

tsiki1

40V <EVooo<55YV,
27V<sVb<40V,

Co =30 pF, Ro = 1.4 kQ

44

110

110

ns

2.7V <EVooo<4.0V,
23Vs\Vh=s27V,

Cb = 30 pF, Ro = 2.7 kQ

44

110

110

ns

1.8V <EVbpo<3.3YV,
1.6V<Vp<2,0VNote2

Cb = 30 pF, Ro = 5.5 kQ

110

110

110

ns

Slp hold time
(from SCKp) Nete1

tksi

40V <EVooo<55V,
27V<sVb<40V,

Co = 30 pF, Ro = 1.4 kQ

19

19

ns

2.7V <EVooo<4.0V,
23V<s\Vhs27V,

Co = 30 pF, Ro = 2.7 kQ

19

19

ns

1.8V <EVbpo<3.3YV,
1.6V <Vo<2,0VNote2

Cb =30 pF, Ro = 5.5 kQ

19

19

ns

Delay time from SCKpt
to
SOp output Netet

tkso1

40V <EVooo<55V,
27V<sVb<4.0V,

Cb =30 pF, Ro = 1.4 kQ

25

25

25

ns

2.7V <EVooo<4.0V,
23VsVW=s27V,

Cb = 30 pF, Ro = 2.7 kQ

25

25

25

ns

1.8V <EVbpo<3.3V,
1.6 V<Vp<2.,0VNote2

Cb =30 pF, Ro = 5.5 kQ

25

25

25

ns

Notes 1.

2. Use it with EVbpo 2 Vb.

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

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

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

capacitance, Vb[V]: Communication line voltage

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

. 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))

other CSI for communication at different potential.

. p: CSI number (p = 00, 01, 10, 20, 30, 31), m: Unit number , n: Channel number (mn = 00, 01, 02, 10, 12,

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

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

tkey1

tiwt Tk

SCKp \ \

tsiki tksi

Slp Input data

tkso1

SOp 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.)

tkevi

tiH1 trwt

SCKp _/ \ 7/

tsiki tksit

Slp Input data

tkso1

SOp Output data

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

(9) Communication at different potential (1.8 V,2.5V, 3 V) (CSI mode) (slave mode, SCKp... external clock input)
(Ta =—40 to +85°C, 1.8 V < EVppo = EVpp1 £ Vob £ 5.5 V, Vss = EVsso = EVss1 = 0 V) (1/2)

Parameter Symbol Conditions HS (high-speed| LS (low-speed |LV (low-voltage | Unit
main) Mode main) Mode main) Mode
MIN. | MAX. | MIN. | MAX. | MIN. | MAX.
SCKp cycle time Nt | tkcve 40V<EVom<55V, |24 MHz < fuck 14/ - - ns
27V<Ve<40V fuck
20 MHz < fmek <24 MHz 12/ — — ns
fmek
8 MHz < fvek <20 MHz 10/ - - ns
fmek
4 MHz < fmck <8 MHz 8/fmck 16/ — ns
fmek
fuck <4 MHz 6/fmck 10/ 10/ ns
fmek fmek
27V<EVom<4.0V, |24 MHz < fmck 20/ - - ns
23VsVb<27V fuck
20 MHz < fmek <24 MHz 16/ — — ns
fmek
16 MHz < fmck <20 MHz 14/ - - ns
fmek
8 MHz < fuck <16 MHz 12/ - - ns
fmek
4 MHz < fwek <8 MHz 8/fmck 16/ - ns
fmek
fmek <4 MHz 6/fmck 10/ 10/ ns
fmek fmek
1.8V<EVom<33YV, |24 MHz < fuck 48/ — — ns
16V <\Vos20VNote? fucx
20 MHz < fmck < 24 MHz 36/ — — ns
fmek
16 MHz < fmck <20 MHz 32/ — — ns
fmek
8 MHz < fuck <16 MHz 26/ - - ns
fmek
4 MHz < fuck <8 MHz 16/ 16/ - ns
fmek fmek
fuck <4 MHz 10/ 10/ 10/ ns
fmek fmek fmek

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

(9) Communication at different potential (1.8 V, 2.5V, 3 V) (CSI mode) (slave mode, SCKp... external clock input)
(Ta =—40 to +85°C, 1.8 V < EVppo = EVpp1 £ Vob £ 5.5 V, Vss = EVsso = EVss1 = 0 V) (2/2)

Parameter Symbol Conditions HS (high-speed| LS (low-speed |LV (low-voltage| Unit
main) Mode main) Mode main) Mode
MIN. | MAX. | MIN. | MAX. | MIN. | MAX.
SCKp high-/low-level tKH2, 40V<EVooo<55V, tkev2/2 — trevz/2 tkev2/2 ns
width trL2 27V<Vb<40V 12 -50 -50
27V <EVooo<4.0V, tkeve/2 — tkev2/2 tkev2/2 ns
23VsVW=s27V 18 -50 -50
1.8V <EVboo< 3.3V, tkev2/2 — tkev2/2 tkev2/2 ns
1.6 V<Vp<2.0VNote2 50 -50 -50
Slp setup time tsikz 40V <EVbopo<55YV, 1/fmck 1/fmck 1/fmck ns
(to SCKpt) Nete3 27V<Vo<d40V +20 +30 +30
2.7V <EVopo<4.0V, 1/fmek 1/fmek 1/fmek ns
23V<Ve<27V +20 +30 +30
1.8V <EVooo<3.3V, 1/fmek 1/fmek 1/fmek ns
1.6 V<Vp<2,\VNote2 +30 +30 +30
Slp hold time tksi2 1/fmek + 1/fmek 1/fmek ns
(from SCKpt1) Nete4 31 +31 +31
Delay time from tksoz 40V<EVooo<55V,27VsVb<40V, 2/fmex 2/fmex 2/fmck | ns
SCKp| to SOp output Cb =30 pF, Ro = 1.4 kQ +120 +573 +573
noes 27V<EVoo<4.0V,23V<Vb<27V, ek vk + ek +| ns
Cb =30 pF, Ro = 2.7 kQ +214 573 573
1.8V <EVooo<33V, 2/fmex 2/fmok + 2/fmck +| ns
1.6V <Vo<2.0\VNote2 +573 573 573
Co =30 pF, Ro =5.5kQ

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

2. Use it with EVbpo = Vb.

3. 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.

4. 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.

5. When DAPmn = 0 and CKPmn = 0, or DAPmn = 1 and CKPmn = 1. The delay time to SOp output becomes
“from SCKp?1” 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 (for the 20- to
52-pin products)/EVob tolerance (for the 64- to 128-pin products)) mode for the SOp pin and SCKp pin
by using port input mode register g (PIMg) and port output mode register g (POMg). For Vi1 and Vi, see
the DC characteristics with TTL input buffer selected.

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

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

CSI mode connection diagram (during communication at different potential)

<Slave>

SCKp

RL78
microcontroller Slp

SOp

Vb

g

SCK

SO

Sl

User device

Remarks 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, n: Channel number (mn = 00, 01, 02, 10, 12, 13),
g: PIM and POM number (g =0, 1, 4, 5, 8, 14)

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

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

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

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

tkeyz

kL2 tkH
/
SCKp .
tsik2 tksi2
Slp Input data
tksoz
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.)

tkevz

tkH2 kL2
/ /
SCKp
/ N\
tsik2 tksi2
Slp Input data
tksoz
T
SOp Output data

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

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

(10) Communication at different potential (1.8 V, 2.5 V, 3 V) (simplified I2C mode) (1/2)
(Ta =—40 to +85°C, 1.8 V < EVppo = EVpp1 £ Vob £ 5.5 V, Vss = EVsso = EVss1 =0 V)

Parameter

Symbol

Conditions

HS (high-speed
main) Mode

LS (low-speed
main) Mode

LV (low-voltage
main) Mode

MIN. MAX.

MIN. MAX.

MIN. MAX.

Unit

SCLr clock frequency

fscL

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

1000

Note 1

300

Note 1

300

Note 1

kHz

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

1000

Note 1

300

Note 1

300

Note 1

kHz

40V<=<EVooo<55YV,
27V<sVb<40V,
Cb =100 pF, Ro = 2.8 kQ

400

Note 1

300

Note 1

300

Note 1

kHz

2.7V <EVooo < 4.0V,
23V<Vos27V,
Cb =100 pF, Ro = 2.7 kQ

400

Note 1

300

Note 1

300

ote 1

kHz

1.8V<EVopoo<33V,
1.6V<Vp<2,0VNote2
Cb =100 pF, Ro = 5.5 kQ

300

Note 1

300

Note 1

300

Note 1

kHz

Hold time when SCLr =
oL

tLow

40V=<EVooo=<55YV,
27V<sVb<40V,
Cb = 50 pF, Ro = 2.7 kQ

475

1550

1550

ns

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

475

1550

1550

ns

40V=<EVooo<55YV,
27V<sVb<40V,
Cb =100 pF, Ro = 2.8 kQ

1150

1550

1550

ns

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

1150

1550

1550

ns

1.8V<EVopoo<33V,
1.6 V<Vp<2,0VNote2
Cb =100 pF, Ro = 5.5 kQ

1550

1550

1550

ns

Hold time when SCLr =
o

tHiGH

40V=<EVooo<55YV,
27V<sVb<40V,
Cb = 50 pF, Ro = 2.7 kQ

245

610

610

ns

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

200

610

610

ns

40V=<EVooo<55YV,
27V<sVb<40V,
Cb =100 pF, Ro = 2.8 kQ

675

610

610

ns

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

600

610

610

ns

1.8V <EVboo< 3.3V,
1.6V<Vp<2,0VNote2
Cb =100 pF, Ro = 5.5 kQ

610

610

610

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

(10) Communication at different potential (1.8 V, 2.5 V, 3 V) (simplified I’C mode) (2/2)
(Ta =—40 to +85°C, 1.8 V < EVppo = EVpp1 £ Vob £ 5.5 V, Vss = EVsso = EVss1 = 0 V)

Parameter Symbol Conditions HS (high-speed | LS (low-speed | LV (low-voltage Unit
main) Mode main) Mode main) Mode
MIN. MAX. MIN. MAX. MIN. MAX.
Data setup time tsu:pAT 40V<EVooo<55V, 1/fmek + 1/fmek 1/fmek kHz
(reception) 27VsVo<4.0V, 135 Note 3 +190 +190
Cb = 50 pF, Ro = 2.7 kQ Note Note
2.7V <EVooo<4.0V, 1/fmck + 1/fmek 1/fmck kHz
23V<=sVp<27V, 135 Note 3 +190 +190
Cb = 50 pF, Ro = 2.7 kQ Note Note
40V=<EVooo=<55YV, 1/fmek + 1/fmek 1/fmek kHz
27V=Vb=<4.0V, 19(Q Note 3 +190 +190
Cb = 100 pF, Ro = 2.8 kQ ote? Note s
2.7V <EVomo< 4.0V, 1/fmek + 1/fmek 1/fmek kHz
23V=sVp=27V, 19Q Note 3 +190 + 190
Cb = 100 pF, Ro = 2.7 kQ Note3 Note
1.8V <EVooo< 3.3V, 1/fmek + 1/fmek 1/fmek kHz
1.6 V<Vp<2.0VNote2 19Q Note 3 +190 +190
Co = 100 pF, Ro = 5.5 kQ Note3 Note
Data hold time tHD:DAT 40V=<EVooo<55YV, 0 305 0 305 0 305 ns
(transmission) 27V<Ve<40V,
Co = 50 pF, Ro = 2.7 kQ
2.7V <EVooo<4.0V, 0 305 0 305 0 305 ns
23V=sVp=s27V,
Cob = 50 pF, Ro = 2.7 kQ
40V=<EVooo<55YV, 0 355 0 355 0 355 ns
27V=sVb<4.0V,
Cb = 100 pF, Ro = 2.8 kQ
2.7V <EVomo<4.0V, 0 355 0 355 0 355 ns
23V<=sVp=<27V,
Co = 100 pF, Ro = 2.7 kQ
1.8V <EVopo<33V, 0 405 0 405 0 405 ns
1.6V<Vp<2,0VNote2
Cb = 100 pF, Ro = 5.5 kQ

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

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

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

Simplified I2C mode connection diagram (during communication at different potential)

Vb Vb
é Rb % Rb
SDAr SDA
RL78 _
microcontroller User device
SCLr SCL

Simplified I2C mode serial transfer timing (during communication at different potential)

1/fscL

tLow tHIGH

SCLr \ f/

/—
SDAr /_\

tHD:DAT tsu:paT

Remarks 1. Rbo[Q]:Communication line (SDAr, SCLr) pull-up resistance, Cb[F]: Communication line (SDAr, SCLr) load
capacitance, Vb[V]: Communication line voltage
2. r: IC number (r = 00, 01, 10, 20, 30, 31), g: PIM, POM number (g =0, 1, 4, 5, 8, 14)
3. fmck: Serial array unit operation clock frequency
(Operation clock to be set by the CKSmn bit of serial mode register mn (SMRmn). m: Unit number,
n: Channel number (mn = 00, 01, 02, 10, 12, 13)
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RL78/G13 2. ELECTRICAL SPECIFICATIONS (Ta = —40 to +85°C)

2.5.2 Serial interface lICA

(1) I1?C standard mode
(Ta =-40 to +85°C, 1.6 V < EVppo = EVpp1 < Vob £ 5.5 V, Vss = EVsso = EVss1 =0 V)

Parameter Symbol Conditions HS (high-speed | LS (low-speed | LV (low-voltage | Unit
main) Mode main) Mode main) Mode
MIN. | MAX. | MIN. | MAX. | MIN. | MAX.
SCLAO clock frequency | fscL Standard mode: 2.7V <EVoo<55V | 0 100 0 100 0 100 | kHz
fox21MHZ 148V <EVoros55V| 0 | 100 | 0 | 100 | 0 | 100 | kHz
1.7V<EVooo<55V | 0 100 0 100 0 100 | kHz
1.6 V<SEVooo<55V - 0 100 0 100 kHz
Setup time of restart tsusta 27V <EVopo<55V 4.7 4.7 4.7 ps
condition 1.8V<EVon <55V 4.7 47 47 us
1.7V<EVooo<55V 4.7 4.7 4.7 us
1.6V<EVono<55V - 4.7 4.7 Hs
Hold timgNete ! tp:sTA |27 V<EVooo<5.5V 4.0 4.0 4.0 us
1.8V <EVooo<55V 4.0 4.0 4.0 us
1.7V<EVooo<55V 4.0 4.0 4.0 us
16V<EVoo<55V - 4.0 4.0 us
Hold time when SCLAO = | tiow 27V<EVo<55V 4.7 4.7 4.7 Hs
L 18V <EVoo<55V 47 4.7 4.7 us
1.7V<EVooo <55V 4.7 4.7 47 Hs
1.6 V<EVoo<55V - 47 47 us
Hold time when SCLAO = | tieh |27 V<EVooo<55V 4.0 4.0 4.0 us
H 1.8V<EVon<55V 4.0 4.0 4.0 us
1.7V<EVooo<55V 4.0 4.0 4.0 us
1.6V<EVono<55V - 4.0 4.0 us
Data setup time tsupar (2.7 V< EVbo<55V 250 250 250 ns
(reception) 18V<EVon<55V 250 250 250 ns
1.7V<EVooo<55V 250 250 250 ns
16V<EVoo<55V - 250 250 ns
Data hold time tipoar |27 V< EVbo <55V 0 3.45 0 3.45 0 3.45 us
(transmission)®ete® 1.8V <EVooo <55V 0 | 345 | 0 | 345 | 0 | 345 | ps
1.7V<EVooo<55V 0 3.45 0 3.45 0 3.45 us
1.6 V<EVooo<55V - 0 3.45 0 3.45 us
Setup time of stop tsusto [2.7V<EVooo<55V 4.0 4.0 4.0 us
condition 1.8V<EVon <55V 4.0 4.0 4.0 us
1.7V<EVooo<55V 4.0 4.0 4.0 us
1.6V<EVono<55V - 4.0 4.0 us
Bus-free time tBuF 27V<EVoo<55V 4.7 4.7 4.7 ps
1.8V <EVooo<55V 4.7 4.7 47 ps
1.7V<EVooo <55V 4.7 47 47 us
1.6 V<SEVooo<55V - 4.7 4.7 ps
(Notes, Caution and Remark are listed on the next page.)
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RL78/G13 2. ELECTRICAL SPECIFICATIONS (Ta = —40 to +85°C)

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

Caution The values in the above table are applied even when bit 2 (PIOR2) in the peripheral 1/0 redirection
register (PIOR) is 1. At this time, the pin characteristics (loH1, loL1, Von1, VoL1) must satisfy the values in
the redirect destination.

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

Standard mode: Cb = 400 pF, Ro = 2.7 kQ
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RL78/G13 2. ELECTRICAL SPECIFICATIONS (Ta = —40 to +85°C)

(2) IC fast mode
(Ta =—40 to +85°C, 1.6 V < EVppo = EVpbp1 £ Vbob £ 5.5V, Vss = EVsso = EVss1 =0 V

Parameter Symbol Conditions HS (high-speed | LS (low-speed | LV (low-voltage | Unit
main) Mode main) Mode main) Mode
MIN. | MAX. | MIN. | MAX. | MIN. | MAX.
SCLAO clock frequency | fscu Fast mode: 27V<EVo<55V | 0 400 0 400 0 400 | kHz
fox=35MHZ 11 gy <EVom<55v| 0 | 400 | 0 | 400 | O | 400 | kHz
Setup time of restart tsusta |27 V<SEVoo <55V 0.6 0.6 0.6 ps
condition 1.8V <EVor<55V 0.6 0.6 0.6 us
Hold timgNete ! tp:sTA |27 V< EVbpo<55V 0.6 0.6 0.6 us
1.8V<EVoo<55V 0.6 0.6 0.6 ps
Hold time when SCLAO = | tow 27V<EVoo<55V 1.3 1.3 1.3 us
L 1.8V<EVoro<55V 1.3 1.3 13 us
Hold time when SCLAQ = | thicn 27V<EVo<55V 0.6 0.6 0.6 us
H 1.8V <EVooo<55V 06 0.6 06 us
Data setup time tsupar |27 V<EVooo <55V 100 100 100 ps
(reception) 1.8V<EVor<55V 100 100 100 us
Data hold time tiooaT  |2.7 V< EVooo<5.5V 0 0.9 0 0.9 0 0.9 ps
(transmission)"ete 18V <EVon<55V 0o | 09 o | 09 0 | 09 | ps
Setup time of stop tsusto |27 V<EVoo<55V 0.6 0.6 0.6 ps
condition 1.8V <EVor<55V 0.6 0.6 0.6 us
Bus-free time tBuF 27V<EVon<55V 1.3 1.3 1.3 ps
1.8V<EVom<55V 1.3 1.3 1.3 us

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

Caution The values in the above table are applied even when bit 2 (PIOR2) in the peripheral 1/O redirection
register (PIOR) is 1. At this time, the pin characteristics (loH1, loL1, Von1, VoL1) must satisfy the values in
the redirect destination.

Remark 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.

Fast mode: Cb =320 pF, Ro = 1.1 kQ
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RL78/G13 2. ELECTRICAL SPECIFICATIONS (Ta = —40 to +85°C)

(3) I?C fast mode plus
(Ta =—40 to +85°C, 1.6 V < EVppo = EVpbp1 £ Vbob £ 5.5V, Vss = EVsso = EVss1 =0 V

Parameter Symbol Conditions HS (high-speed | LS (low-speed | LV (low-voltage | Unit
main) Mode main) Mode main) Mode
MIN. | MAX. | MIN. | MAX. | MIN. | MAX.
SCLAO clock frequency | fscL Fastmode plus: |27V <EVono<55V | 0 1000 -~ - kHz
fok= 10 MHz

Setup time of restart tsusta |27 V<SEVooo <55V 0.26 - - us
condition
Hold timgNete? tiosta |27 V< EVboo<5.5V 0.26 - - us
Hold time when SCLAO = | tow 27V<EVoo<55V 0.5 - - ps
o
Hold time when SCLAQ = | tric 27V<EVoo<55V 0.26 - - us
b
Data setup time tsupar |27 V<EVooo <55V 50 - - us
(reception)
Data hold time thopaT  |2.7 V< EVoo <55V 0 0.45 - - ps
(transmission)Nete 2
Setup time of stop tsusto  [2.7V<EVbo<5.5V 0.26 - - ps
condition
Bus-free time taur 27V<EVoo<55V 0.5 - - ps

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

Caution The values in the above table are applied even when bit 2 (PIOR2) in the peripheral I/O redirection
register (PIOR) is 1. At this time, the pin characteristics (loH1, loL1, Von1, VoL1) must satisfy the values in
the redirect destination.

Remark 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.

Fast mode plus:

Cb =120 pF, Ro = 1.1 kQ
lICA serial transfer timing

SCLANn

“— tHD:STA tsussTo

XN

tr tsu:sTA =1

A+

SDAAnN

Stop Start Restart Stop
condition  condition condition condition
Remark n=0,1
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RL78/G13 2. ELECTRICAL SPECIFICATIONS (Ta = —40 to +85°C)

2.6 Analog Characteristics

2.6.1 A/D converter characteristics
Classification of A/D converter characteristics

Reference Voltage

Reference voltage (+) = AVREFP Reference voltage (+) = VDD Reference voltage (+) = VBGR
Input channel Reference voltage (—) = AVREFM Reference voltage (=) = Vss Reference voltage (—) = AVREFM
ANIO to ANI14 Refer to 2.6.1 (1). Refer to 2.6.1 (3). Refer to 2.6.1 (4).
ANI16 to ANI26 Refer to 2.6.1 (2).
Internal reference voltage Refer to 2.6.1 (1). -
Temperature sensor output
voltage

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

(Ta = —40 to +85°C, 1.6 V < AVRerp < Vbp £ 5.5 V, Vss = 0 V, Reference voltage (+) = AVrerr, Reference voltage (-) =
AVRerm=0 V)

Parameter Symbol Conditions MIN. TYP. MAX. Unit
Resolution RES 8 10 bit
Overall errorhote! AINL 10-bit resolution 1.8V <AVRerr <55V 1.2 3.5 LSB

AVrere = Vop ete 1.6 V < AVrerp < 5.5V Note# 12 | 470 | LSB

Conversion time tconv 10-bit resolution 36V<Vbp=<55V 2.125 39 ps
Target pin: ANI2to ANI14 1 5 7\ < ypp <55 3.1875 39 us

1.8V<Vbps55V 17 39 ps

1.6V=<Vbb<55V 57 95 ps

10-bit resolution 36V<sVbD=s55V 2.375 39 ps

Target pin: Internal 27V<Vop<55V 3.5625 39 us

reference voltage, and

temperature sensor output 24Vs<Vop<55V 17 39 Hs
voltage
(HS (high-speed main)
mode)
Zero-scale errorhetes 1.2 Ezs 10-bit resolution 1.8V <AVrerp <55V 1+0.25 | %FSR
AVrere = Vop 1ete 1.6 V < AVrerp < 5.5 V Note# £0.50 | %FSR
Full-scale errorNotes 1.2 Ers 10-bit resolution 1.8V <AVrerr <55V 10.25 | %FSR
AVrerp = Vop ete ® 1.6 V < AVREFP < 5.5 \/ Note 4 +0.50 | %FSR
Integral linearity errorNete? ILE 10-bit resolution 1.8V <AVRerP <55V +2.5 LSB
AVrere = Vop 1ote 1.6 V < AVrerp < 5.5 V/ Note# 50 | LSB
Differential linearity errorNte* | DLE 10-bit resolution 1.8V <AVRrerp <55V +1.5 LSB
AVrere = Vop 1ote 1.6 V < AVrerp < 5.5V Note# 20 | LSB
Analog input voltage Vain ANI2 to ANI14 0 AVrerp \
Internal reference voltage Vagr Note 8 v

(2.4 V<=Vbp 5.5V, HS (high-speed main) mode)

Temperature sensor output voltage V1mpsas Note 5 Vv
(2.4 V<Vbp £5.5V, HS (high-speed main) mode)

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

Notes 1. Excludes quantization error (£1/2 LSB).
2. This value is indicated as a ratio (%FSR) to the full-scale value.
3. When AVrere < Voo, the MAX. values are as follows.
Overall error: Add +1.0 LSB to the MAX. value when AVrerer = Voo.
Zero-scale error/Full-scale error: Add £0.05%FSR to the MAX. value when AVgere = Voo.
Integral linearity error/ Differential linearity error: Add £0.5 LSB to the MAX. value when AVeere = Voo.
4. Values when the conversion time is set to 57 us (min.) and 95 ps (max.).
5. Refer to 2.6.2 Temperature sensor/internal reference voltage characteristics.
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RL78/G13

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

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

(TAa = -40 to +85°C, 1.6 V < EVppo = EVpp1 < Vob 5.5V, 1.6 V < AVrerp < Vob £ 5.5 V, Vss = EVsso = EVss1 =0 V,
Reference voltage (+) = AVrerpr, Reference voltage (=) = AVrerm = 0 V)

Parameter Symbol Conditions MIN. TYP. MAX. Unit
Resolution RES 8 10 bit
Overall errorNete AINL 10-bit resolution 1.8V <AVRrerr <55V 1.2 5.0 LSB

EVDD0 = AVrerp = Voo "3 % | 4 6\ < AVperp < 5.5 v/ Notes 12 | 85 | LsB
Conversion time tconv 10-bit resolution 36V<sVbD<55V 2.125 39 us
Target ANI pin : ANI16 to 27V<Vop<55V 3.1875 39 us
ANI26
1.8V<VbD<55V 17 39 us
1.6V<VbD<s55V 57 95 us
Zero-scale errorhetes 1.2 Ezs 10-bit resolution 18V <AVrerr < 5.5V +0.35 %FSR
EVDD0 = AViere = Voo M55 111 6\ < AViers < 5.5 v Notes +0.60 | %FSR
Full-scale errorNotes 1,2 Ers 10-bit resolution 1.8V<AVRerp <55V 4035 | %FSR
EVDD0 = AVrere = Voo B=5 %114 6\ < AVkers < 5.5 v Notes £0.60 | %FSR
Integral linearity errorNe' | |LE 10-bit resolution 1.8V<AVrerr <55V +3.5 LSB
EVDD0 = AVrerp = Voo "3 % | 4 6\ < AVperp < 5.5 v/ Notes 60 | LSB
Differential linearity DLE 10-bit resolution 1.8 V<AVrerP <55V +2.0 LSB
error et EVDD0 = AVrerp = Voo "*** 3% | 4 5y < AVperp < 5.5 \/ Notes 25 | LSB
Analog input voltage Vain ANI16 to ANI26 0 AVRerp \
and EVboo
Notes 1. Excludes quantization error (£1/2 LSB).
2. This value is indicated as a ratio (%FSR) to the full-scale value.
3. When AVrerr < Vop, the MAX. values are as follows.
Overall error: Add +1.0 LSB to the MAX. value when AVrere = Voo.
Zero-scale error/Full-scale error: Add £0.05%FSR to the MAX. value when AVrerp = Voo.
Integral linearity error/ Differential linearity error: Add £0.5 LSB to the MAX. value when AVrerp = Voo.
4. When AVrerr < EVopo < Voo, the MAX. values are as follows.
Overall error: Add +4.0 LSB to the MAX. value when AVgere = Voo.
Zero-scale error/Full-scale error: Add £0.20%FSR to the MAX. value when AVerere = Voo.
Integral linearity error/ Differential linearity error: Add 2.0 LSB to the MAX. value when AVrerr = Voo.

5. When the conversion time is set to 57 ps (min.) and 95 ps (max.).
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2. ELECTRICAL SPECIFICATIONS (Ta = —40 to +85°C)

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

(Ta = —40 to +85°C, 1.6 V < EVpoo = EVbp1 < Vob < 5.5 V, Vss = EVsso = EVss1 = 0 V, Reference voltage (+) = Voo,
Reference voltage (-) = Vss)

Parameter Symbol Conditions MIN. TYP. MAX. Unit
Resolution RES 8 10 bit
Overall errorhote! AINL 10-bit resolution 1.8V<Vbp<55V 1.2 17.0 LSB

1.6V<Vbp<55V 1.2 +10.5 LSB
Note 3
Conversion time tcony 10-bit resolution 36V<Vbp=s55V 2.125 39 us
Targetpin: ANIO to ANIT4, | 5 7y < ypp <55V | 3.1875 39 us
ANI16 to ANI26
1.8V<Vbb<55V 17 39 us
1.6V<sVbDb<55V 57 95 us
Conversion time tconv 10-bit resolution 36V=<Vbps55V 2.375 39 us
Target pin: Internal 27V<Vbp<55V | 35625 39 us
reference voltage, and
24V<Vpps55V 17 39 us
temperature sensor output
voltage (HS (high-speed
main) mode)
Zero-scale errorhetes 1.2 Ezs 10-bit resolution 1.8V<VbD<55V +0.60 | %FSR
1.6V<Vbb<55V +0.85 | %FSR
Note 3
Full-scale errorNotes 1,2 Ers 10-bit resolution 1.8V<VbD<55V +0.60 | %FSR
1.6 V<Vbb<55V +0.85 | %FSR
Note 3
Integral linearity errorNete? ILE 10-bit resolution 1.8V<VbDs<55V 4.0 LSB
1.6V<VbD<s55V 6.5 LSB
Note 3
Differential linearity errorNete | DLE 10-bit resolution 1.8V<VbD<55V 2.0 LSB
1.6V<VbD<55V 2.5 LSB
Note 3
Analog input voltage Vain ANIO to ANI14 0 Vop
ANI16 to ANI26 0 EVooo
Internal reference voltage Vpan Note 4
(2.4 V=VpD 5.5V, HS (high-speed main) mode)
Temperature sensor output voltage Vmpszs Note 4 Y
(2.4 V<=VbD £5.5V, HS (high-speed main) mode)
Notes 1. Excludes quantization error (£1/2 LSB).
2. This value is indicated as a ratio (%FSR) to the full-scale value.
3. When the conversion time is set to 57 ps (min.) and 95 ps (max.).
4. Referto 2.6.2 Temperature sensor/internal reference voltage characteristics.
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(4) When reference voltage (+) = Internal reference voltage (ADREFP1 = 1, ADREFPO = 0), reference voltage (-) =

AVrerm/ANI1 (ADREFM = 1), target pin : ANIO, ANI2 to ANI14, ANI16 to ANI26

(Ta =-40 to +85°C,2.4V<Vbob 5.5V, 1.6 V < EVbpo = EVbp1 < Vbp, Vss = EVsso = EVss1 = 0 V, Reference voltage (+)
= Veer ot 3| Reference voltage (-) = AVrerm= 0 VN 4 HS (high-speed main) mode)

Parameter Symbol Conditions MIN. ‘ TYP. ‘ MAX. Unit
Resolution RES 8 bit
Conversion time tcony 8-bit resolution 24V<Vpbps55V 17 39 us
Zero-scale errorhetes 1,2 Ezs 8-bit resolution 24V<VbD<55V +0.60 | %FSR
Integral linearity errorNte? ILE 8-bit resolution 24V<Vpp<55V 2.0 LSB
Differential linearity error Nete ! DLE 8-bit resolution 24V<Vbbs<55V 1.0 LSB
Analog input voltage VaN 0 Vagr Note 3 \Y
Notes 1. Excludes quantization error (£1/2 LSB).
2. This value is indicated as a ratio (%FSR) to the full-scale value.
3. Referto 2.6.2 Temperature sensot/internal reference voltage characteristics.
4. When reference voltage (-) = Vss, the MAX. values are as follows.
Zero-scale error: Add £0.35%FSR to the MAX. value when reference voltage (—) = AVRerm.
Integral linearity error: Add £0.5 LSB to the MAX. value when reference voltage (=) = AVReFm.
Differential linearity error: Add +0.2 LSB to the MAX. value when reference voltage (=) = AVRerm.
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2.6.2 Temperature sensor/internal reference voltage characteristics

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

Parameter Symbol Conditions MIN. TYP. MAX. Unit
Temperature sensor output voltage | Vimeszs | Setting ADS register = 80H, Ta = +25°C 1.05 \Y
Internal reference voltage e Setting ADS register = 81H 1.38 1.45 1.5 \
Temperature coefficient Fvrmps 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 Vror The power supply voltage is rising. 1.47 1.51 1.55 Vv
VrDR The power supply voltage is falling. 1.46 1.50 1.54 \Y
Minimum pulse widthNete Tew 300 us

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

register (CSC).
Tpw
Supply voltage (Vob)
VPOR
Veoror 0.7 V
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2.6.4 LVD circuit characteristics

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

Parameter Symbol Conditions MIN. TYP. MAX. Unit
Detection Supply voltage level Vivpo The power supply voltage is rising. 3.98 4.06 4.14 \
voltage The power supply voltage is falling. 3.90 3.98 4.06 v
Vivot The power supply voltage is rising. 3.68 3.75 3.82 \
The power supply voltage is falling. 3.60 3.67 3.74 \Y
Vivbz The power supply voltage is rising. 3.07 3.13 3.19 \
The power supply voltage is falling. 3.00 3.06 3.12 \Y
Vivps The power supply voltage is rising. 2.96 3.02 3.08 \
The power supply voltage is falling. 2.90 2.96 3.02 \Y
Vivb4 The power supply voltage is rising. 2.86 2.92 2.97 \
The power supply voltage is falling. 2.80 2.86 2.91 \
Vivbs The power supply voltage is rising. 2.76 2.81 2.87 \
The power supply voltage is falling. 2.70 2.75 2.81 \
Vivoe The power supply voltage is rising. 2.66 2.71 2.76 \Y
The power supply voltage is falling. 2.60 2.65 2.70 \Y
Vivor The power supply voltage is rising. 2.56 2.61 2.66 \
The power supply voltage is falling. 2.50 2.55 2.60 \
Vivos The power supply voltage is rising. 2.45 2.50 2.55 \
The power supply voltage is falling. 2.40 2.45 2.50 \Y
Vivpg The power supply voltage is rising. 2.05 2.09 213 \
The power supply voltage is falling. 2.00 2.04 2.08 \Y
Vivbio The power supply voltage is rising. 1.94 1.98 2.02 \
The power supply voltage is falling. 1.90 1.94 1.98 \Y
Vivbi1 The power supply voltage is rising. 1.84 1.88 1.91 \
The power supply voltage is falling. 1.80 1.84 1.87 \Y
Vivpi2 The power supply voltage is rising. 1.74 1.77 1.81 \Y
The power supply voltage is falling. 1.70 1.73 1.77 \
Vivo13 The power supply voltage is rising. 1.64 1.67 1.70 \
The power supply voltage is falling. 1.60 1.63 1.66 \
Minimum pulse width tw 300 ps
Detection delay time 300 us
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LVD Detection Voltage of Interrupt & Reset Mode
(Ta =-40 to +85°C, Vrbr < VbD £ 5.5V, Vss = 0 V)

Parameter Symbol Conditions MIN. TYP. MAX. Unit
Interrupt and reset | Vivbao Vpocz, Vroct, Vroco = 0, 0, 0, falling reset voltage 1.60 1.63 1.66
mode VLvpar LVIS1, LVISO = 1,0 |Rising release reset voltage | 1.74 1.77 1.81 v
Falling interrupt voltage 1.70 1.73 1.77 \Y
Vivoaz LVIS1,LVISO =0, 1 |Rising release reset voltage 1.84 1.88 1.91 \
Falling interrupt voltage 1.80 1.84 1.87 \Y
Vivoas LVIS1,LVISO =0, 0 |Rising release reset voltage 2.86 2.92 2.97 \
Falling interrupt voltage 2.80 2.86 2.91 \
VLvbeo Vpocz, Vroct, Vroco = 0, 0, 1, falling reset voltage 1.80 1.84 1.87 \"
Vivosi LVIS1,LVISO =1,0 [Rising release reset voltage 1.94 1.98 2.02 \
Falling interrupt voltage 1.90 1.94 1.98 \Y
Vivoez LVIS1,LVISO =0, 1 |Rising release reset voltage 2.05 2.09 2.13 \
Falling interrupt voltage 2.00 2.04 2.08 \
Vivoss LVIS1, LVISO =0, 0 |Rising release reset voltage 3.07 3.13 3.19 \Y
Falling interrupt voltage 3.00 3.06 3.12 \Y
Vivbco Vpocz, Vroct, Vroco = 0, 1, 0, falling reset voltage 2.40 2.45 2.50 \"
Vivoct LVIS1,LVISO=1,0 [Rising release reset voltage 2.56 2.61 2.66 \
Falling interrupt voltage 2.50 2.55 2.60 \
Vivbcz LVIS1, LVISO =0, 1 |Rising release reset voltage 2.66 2.71 2.76 \
Falling interrupt voltage 2.60 2.65 2.70 \
Vivoes LVIS1, LVISO =0, 0 |Rising release reset voltage 3.68 3.75 3.82 \Y
Falling interrupt voltage 3.60 3.67 3.74 \Y
VLvbpo Vpocz, Vroct, Vroco = 0, 1, 1, falling reset voltage 2.70 2.75 2.81 \Y
Vivop1 LVIS1,LVISO=1,0 [Rising release reset voltage 2.86 2.92 2.97 \
Falling interrupt voltage 2.80 2.86 2.91 \
Vivop2 LVIS1, LVISO =0, 1 |Rising release reset voltage 2.96 3.02 3.08 \Y
Falling interrupt voltage 2.90 2.96 3.02 \Y
Vivops LVIS1, LVISO =0, 0 |Rising release reset voltage 3.98 4.06 4.14 \Y
Falling interrupt voltage 3.90 3.98 4.06 \
2.6.5 Power supply voltage rising slope characteristics
(Ta =-40 to +85°C, Vss = 0 V)
Parameter Symbol Conditions MIN. TYP. MAX. Unit
Power supply voltage rising slope Svop 54 Vims

Caution Make sure to keep the internal reset state by the LVD circuit or an external reset until Voo reaches the

operating voltage range shown in 2.4 AC Characteristics.
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2.7 RAM Data Retention Characteristics

(Ta = —40 to +85°C, Vss = 0 V)

Parameter Symbol Conditions MIN. TYP. MAX. Unit

Data retention supply voltage VbopR 1.46Nete 5.5

Note This depends on the POR detection voltage. For a falling voltage, data in RAM are retained until the voltage
reaches the level that triggers a POR reset but not once it reaches the level at which a POR reset is generated.

U STOP mode Operation mode
RAM data retention ——
(o
Voo T VobDR
STOP instruction execution
/
Standby release signal
(interrupt request) \
4
2.8 Flash Memory Programming Characteristics
(TAa =-40 to +85°C,1.8V<Vpp<5.5V, Vss =0 V)

Parameter Symbol Conditions MIN. TYP. MAX. Unit
CPU/peripheral hardware clock fouk 1.8V<Vbps55V 1 32 MHz
frequency
Number of code flash rewrites Cerwr Retained for 20 years 1,000 Times
Notes 1,2,3 Ta = 85°C
Number of data flash rewrites Retained for 1 years 1,000,000
Notes 1,2,3 TA - 25°C

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

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

Electronics Corporation.
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2.9 Dedicated Flash Memory Programmer Communication (UART)

(Ta =-40 to +85°C, 1.8 V < EVbpo = EVbp1 < Vobp £ 5.5 V, Vss = EVsso = EVss1 = 0 V)

Parameter Symbol Conditions MIN. TYP. MAX. Unit

Transfer rate During serial programming 115,200 1,000,000 bps

2.10 Timing of Entry to Flash Memory Programming Modes
(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
Time to complete the communication| tsuinir POR and LVD reset must be released before 100 ms
for the initial setting after the the external reset is released.

external reset is released

Time to release the external reset tsu POR and LVD reset must be released before 10 us
after the TOOLO pin is set to the low the external reset is released.

level

Time to hold the TOOLO pin at the | tHp POR and LVD reset must be released before 1 ms
low level after the external reset is the external reset is released.

released

(excluding the processing time of
the firmware to control the flash
memory)

<1>  <2> <3> <4>

723 us + thp
processing

time ! pyte data for setting mode

TOOLO \ [ ...

tsu tsumir

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

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

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

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

Remark tsuinit: Communication for the initial setting must be completed within 100 ms after the external reset is released
during this period.
tsu:  Time to release the external reset after the TOOLO pin is set to the low level
tho:  Time to hold the TOOLO pin at the low level after the external reset is released (excluding the processing
time of the firmware to control the flash memory)
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3. ELECTRICAL SPECIFICATIONS

(G: INDUSTRIAL APPLICATIONS Ta = -40 to +105°C)

This chapter describes the following electrical specifications.

Target products G:
R5F100xxGxx

Cautions 1.

Industrial applications Ta = —40 to +105°C

The RL78 microcontrollers have an on-chip debug function, which is provided for development

and evaluation. Do not use the on-chip debug function in products designated for mass

production, because the guaranteed number of rewritable times of the flash memory may be
exceeded when this function is used, and product reliability therefore cannot be guaranteed.
Renesas Electronics is not liable for problems occurring when the on-chip debug function is

used.

2. With products not provided with an EVbpoo, EVpp1, EVsso, or EVss1 pin, replace EVbbo and EVbb1
with Vob, or replace EVsso and EVss1 with Vss.

3. The pins mounted depend on the product. Refer to 2.1 Port Function to 2.2.1 Functions for each

product in the RL78/G13 User’s Manual.
4. Please contact Renesas Electronics sales office for derating of operation under Ta = +85°C to
+105°C. Derating is the systematic reduction of load for the sake of improved reliability.

Remark
40 to +85°C).

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

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

When RL78/G13 is used in the range of Ta = —40 to +85°C, see 2. ELECTRICAL SPECIFICATIONS (Ta = -

Parameter

Application

A: Consumer applications,
D: Industrial applications

G: Industrial applications

Operating ambient temperature

Ta =-40 to +85°C

Ta=-40to +105°C

Operating mode
Operating voltage range

HS (high-speed main) mode:

2.7V = Voo £5.5 V@1 MHz to 32 MHz
24V <Voo <55 V@1 MHz to 16 MHz
LS (low-speed main) mode:

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

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

HS (high-speed main) mode only:
2.7V = Voo £5.5 V@1 MHz to 32 MHz
24V <Vopo <55 V@1 MHz to 16 MHz

High-speed on-chip oscillator clock
accuracy

1.8V<Vop<55V
+1.0%@ Ta = -20 to +85°C
+1.5%@ Ta = -40 to -20°C
1.6V<Vopb<18V
+5.0%@ Ta =-20 to +85°C
+5.5%@ Ta = -40 to -20°C

24V<Vops55V

+2.0%@ Ta = +85 to +105°C
+1.0%@ Ta = -20 to +85°C
+1.5%@ Ta = -40 to -20°C

Serial array unit

UART
CSI: few/2 (supporting 16 Mbps), fcx/4
Simplified 12C communication

UART
CSlI: few/4
Simplified 12C communication

IICA

Normal mode
Fast mode
Fast mode plus

Normal mode
Fast mode

Voltage detector

Rise detection voltage: 1.67 V to 4.06 V
(14 levels)

Fall detection voltage: 1.63 V t0 3.98 V
(14 levels)

Rise detection voltage: 2.61 V t0 4.06 V
(8 levels)

Fall detection voltage: 2.55 V t0 3.98 V
(8 levels)

(Remark is listed on the next page.)
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RL78/G13 3. ELECTRICAL SPECIFICATIONS (G: INDUSTRIAL APPLICATIONS Ta = —40 to +105°C)

Remark The electrical characteristics of the products G: Industrial applications (Ta = -40 to +105°C) are different from
those of the products “A: Consumer applications, and D: Industrial applications”. For details, refer to 3.1 to 3.10.

3.1 Absolute Maximum Ratings

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

Parameter Symbols Conditions Ratings Unit

Supply voltage Vop -0.5t0 +6.5 Vv

EVooo, EVop1 | EVopo = EVbb1 —-0.5t0 +6.5 \

EVsso, EVssi | EVsso = EVsst —-0.5t0 +0.3 \

REGC pin input voltage | Virecc REGC -0.3t0 +2.8 \Y
and —0.3 to Vop +0.3Nete!

Input voltage Vit P00 to P07, P10 to P17, P30 to P37, P40 to P47, —0.3 to EVopo +0.3 \
P50 to P57, P64 to P67, P70 to P77, P80 to P87, and —0.3 to Voo +0.3Note2

P90 to P97, P100 to P106, P110 to P117, P120,
P125 to P127, P140 to P147

Vi P60 to P63 (N-ch open-drain) -0.3to +6.5
Vi P20 to P27, P121 to P124, P137, P150 to P1586, —0.3 to Vop +0.3Nete 2
EXCLK, EXCLKS, RESET
Output voltage Vo1 P00 to P07, P10 to P17, P30 to P37, P40 to P47, —0.3 to EVbpo +0.3 Vv
P50 to P57, P60 to P67, P70 to P77, P80 to P87, and —0.3 to Voo +0.3 Note 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 Vop +0.3 Nete2 \'
Analog input voltage Vai ANI16 to ANI26 —0.3 to EVooo +0.3
and —0.3 to AVrer(+) +0.3Notes 2.3
Vai ANIO to ANI14 —0.3 to Voo +0.3 \

and —0.3 to AVRer(+) +0.3Notes 2,3

Notes 1. Connect the REGC pin to Vss via a capacitor (0.47 to 1 pF). 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 orlower.
3. Do not exceed AVRrer(+) + 0.3 V in case of A/D conversion target pin.

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

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

mA

Output current, low

loLt

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

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
temperature

Ta

In normal operation mode

In flash memory programming mode

—40 to +105

°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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3.2 Oscillator Characteristics

3.2.1 X1, XT1 oscillator characteristics

(TA=-40to +105°C,2.4V<Vpbp<5.5V,Vss=0V)

Parameter Resonator Conditions MIN. TYP. MAX. Unit
X1 clock oscillation Ceramic resonator/ 27V<sVob<55V 1.0 20.0 MHz
frequency (fx)Note crystal resonator 24V <Vop<27V 1.0 16.0 MHz
XT1 clock oscillation Crystal resonator 32 32.768 35 kHz
frequency (fx)Note

Note Indicates only permissible oscillator frequency ranges. Refer to AC Characteristics for instruction execution time.
Request evaluation by the manufacturer of the oscillator circuit mounted on a board to check the oscillator
characteristics.

Caution Since the CPU is started by the high-speed on-chip oscillator clock after a reset release, check the X1
clock oscillation stabilization time using the oscillation stabilization time counter status register (OSTC)
by the user. Determine the oscillation stabilization time of the OSTC register and the oscillation
stabilization time select register (OSTS) after sufficiently evaluating the oscillation stabilization time
with the resonator to be used.

Remark When using the X1 oscillator and XT1 oscillator, refer to 5.4 System Clock Oscillator in the RL78/G13 User’s
Manual.

3.2.2 On-chip oscillator characteristics

(TA =—-40to +105°C,2.4V<Vbp<5.5V,Vss=0V)

Oscillators Parameters Conditions MIN. TYP. | MAX. Unit
High-speed on-chip oscillator fiH 1 32 MHz
clock frequency Netes 1:2
High-speed on-chip oscillator —20 to +85°C 24V<Vopsbh5V -1.0 +1.0 %
clock frequency accuracy —40 to —20°C 2.4V <Von<55V 15 A5 | %

+85 to +105°C 24V <Vop<s55V -2.0 +2.0 %o
Low-speed on-chip oscillator fiL 15 kHz
clock frequency
Low-speed on-chip oscillator -15 +15 %
clock frequency accuracy

Notes 1. High-speed on-chip oscillator frequency is selected by bits 0 to 3 of option byte (000C2H/010C2H) and bits 0
to 2 of HOCODIV register.
2. This indicates the oscillator characteristics only. Refer to AC Characteristics for instruction execution time.
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3.3 DC Characteristics
3.3.1 Pin characteristics

(Ta =-40 to +105°C, 2.4 V < EVbpo = EVpbp1 £ Vpop £ 5.5V, Vss = EVsso = EVss1 = 0 V) (1/5)

Items Symbol Conditions MIN. TYP. MAX. Unit
Output current, loH1 Per pin for P00 to P07, P10 to P17, 24V<EVooo<55V —3.0 Note2| mA
highNete 1 P30 to P37, P40 to P47, P50 to P57, P64 to

P67, P70 to P77, P80 to P87, P90 to P97,
P100 to P106,
P110 to P117, P120, P125 to P127, P130,
P140 to P147

Total of P00 to P04, P07, P32 to P37, 40V<EVoos55V -30.0 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% Nete3) 2.4V <EVooo <27V -5.0 mA
Total of P05, P06, P10 to P17, P30, P31, |40V <EVopo<55V -30.0 mA
P50 to P57, P64 to P67, P70 10 P77, P800 5 7\ < EVono < 4.0 V 190 | mA
P87, P90 to P97, P100, P101, P110 to
P117, P146, P147 24V <EVooo<27V -10.0 mA
(When duty < 70% Nete 3)
Total of all pins 24V<EVo<55V -60.0 mA
(When duty < 70%N°te3)

lomz Per pin for P20 to P27, P150 to P156 2,4V <Vop<55V —0.1Nete2 | mA
Total of all pins 24V<Vop<55V -1.5 mA

(When duty < 70%N°e %)

Notes 1. Value of current at which the device operation is guaranteed even if the current flows from the EVbpo,
EVob1, Vo pins to an output pin.
2. Do not exceed the total current value.
3. Specification under conditions where the duty factor < 70%.
The output current value that has changed to the duty factor > 70% the duty ratio can be calculated with the
following expression (when changing the duty factor from 70% to n%).
e Total output current of pins = (lon x 0.7)/(n x 0.01)
<Example> Where n = 80% and lon = —10.0 mA
Total output current of pins = (—10.0 x 0.7)/(80 x 0.01) = —-8.7 mA
However, the current that is allowed to flow into one pin does not vary depending on the duty factor. A
current higher than the absolute maximum rating must not flow into one pin.

Caution P00, P02 to P04, P10 to P15, P17, P43 to P45, P50, P52 to P55, P71, P74, P80 to P82, P96, and P142 to
P144 do not output high level in N-ch open-drain mode.

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

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

(TAa =—40 to +105°C, 2.4 V < EVbpo = EVpb1 £ Vpbb £ 5.5 V, Vss = EVsso = EVss1 = 0 V) (2/5)

ltems

Symbol Conditions MIN. TYP. MAX. Unit

Output current,
|OWthe1

loL1 Per pin for P00 to P07, P10 to P17, 8.5 Note 2 mA
P30 to P37, P40 to P47, P50 to P57,
P64 to P67, P70 to P77, P80 to P87,
P90 to P97, P100 to P106,

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

Per pin for P60 to P63 15.0Nte2|  mA
Total of P00 to P04, P07, P32 to P37, |4.0V <EVbo<5.5V 40.0 mA
P40 to P47, P102 to P106, P120, P125 27V <EVono< 4.0V 15.0 mA
to P127, P130, P140 to P145
(When duty < 70% Nete3) 24V <EVo<27V 9.0 mA
Total of P05, P06, P10 to P17, P30, 40V<EVooo=<55V 40.0 mA
P31, P50 to P57, P60 to P67, 2.7V <EVooo < 4.0V 35.0 mA
P70 to P77, P80 to P87, P90 to P97,
P100, P101, P110to P117, P14,  |2#V<EVoo<27V 20.0 mA
P147
(When duty < 70% Nete3)
Total of all pins 80.0 mA
(When duty < 70% Nete 3)

loL2 Per pin for P20 to P27, P150 to P156 0.4 Note2 mA
Total of all pins 24V<Vops55V 5.0 mA

(When duty < 70%N°e %)

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.
Do not exceed the total current value.
Specification under conditions where the duty factor < 70%.
The output current value that has changed to the duty factor > 70% the duty ratio can be calculated with the
following expression (when changing the duty factor from 70% to n%).

e Total output current of pins = (loL x 0.7)/(n x 0.01)

<Example> Where n = 80% and loL = 10.0 mA

Total output current of pins = (10.0 x 0.7)/(80 x 0.01) = 8.7 mA

However, the current that is allowed to flow into one pin does not vary depending on the duty factor. A
current higher than the absolute maximum rating must not flow into one pin.

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

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

(TAa =—40 to +105°C, 2.4 V < EVbpo = EVpb1 £ Vbb £ 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 | 0.8EVboo EVboo \
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
Viz P01, P03, P04, P10, P11, TTL input buffer 2.2 EVooo \Y
P13 to P17, P43, P44, P53 to P55, 40V<EVoo<55V
P80, P81, P142, P143 TTL input buffer 2.0 EVooo \
3.3V<EVooo<4.0V
TTL input buffer 1.5 EVopo \Y
2.4V <EVboo<33V
ViH3 P20 to P27, P150 to P156 0.7Voo Voo \
Vin4 P60 to P63 0.7EVooo 6.0 \Y
Vins P121 to P124, P137, EXCLK, EXCLKS, RESET 0.8Vop Voo \Y
Input voltage, low | Vi1 P00 to P07, P10 to P17, P30 to P37, | Normal input buffer 0 0.2EVDno \
P40 to P47, P50 to P57, P64 to P67,
P70 to P77, P80 to P87, P90 to P97,
P100 to P106, P110 to P117, P120,
P125 to P127, P140 to P147
Vi P01, P03, P04, P10, P11, TTL input buffer 0 0.8 \Y
P13 to P17, P43, P44, P53 to P55, 40V<EVoo<55V
P80, P81, P142, P143 TTL input buffer 0 0.5 v
3.3V<EVooo<4.0V
TTL input buffer 0 0.32 \
2.4V <EVboo<33V
Vis P20 to P27, P150 to P156 0 0.3Voo
ViLa P60 to P63 0 0.3EVooo
Vis P121 to P124, P137, EXCLK, EXCLKS, RESET 0 0.2Vop

Caution The maximum value of Vi1 of pins P00, P02 to P04, P10 to P15, P17, P43 to P45, P50, P52 to P55, P71,

P74, P80 to P82, P96, and P142 to P144 is EVbbo, even in the N-ch open-drain mode.

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

pins.
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RL78/G13

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

(TAa =—40 to +105°C, 2.4 V < EVbpo = EVpb1 £ Vpob £ 5.5 V, Vss = EVsso = EVss1 = 0 V) (4/5)

Items Symbol Conditions MIN. TYP. MAX. Unit
Output voltage, VoH1 P00 to P07, P10 to P17, P30 to P37, | 4.0V <EVooo<5.5V, | EVbpo— \Y
high P40 to P47, P50 to P57, P64 to P67, | lont =—3.0 mA 0.7

P70 to P77, P80 to P87, P90 to P97, 2.7V <EVoo<55 V, EVbbo — Vv
P100 to P106, P110 to P117, P120, lo1 = —2.0 mA 0.6
P125 to P127, P130, P140 to P147
24V <EVooo<5.5YV, | EVboo— \
lont =—=1.5mA 0.5
VoHz P20 to P27, P150 to P156 24V<Vop=<55V, |Voo-0.5 \'
loHz = =100 pA
Output voltage, Vo1 P00 to P07, P10 to P17, P30 to P37, | 4.0V <EVooo<5.5V, 0.7 \
low P40 to P47, P50 to P57, P64 to P67, | lo1 =8.5 mA
P70 to P77, P80 to P87, P90 to P97, 40V <EVooo<55 V, 0.6 Vv
P100 to P106, P110 to P117, P120, loLt = 3.0 MA
P125to P127, P130, P140 to P147
27V<EVooo<55V, 0.4 \Y
lott = 1.5 mA
24V <EVono<55V, 0.4 \"
lott = 0.6 mA
VoL2 P20 to P27, P150 to P156 24V <Vop<55V, 0.4 Vv
loL2 = 400 pA
VoLs P60 to P63 40V <EVopo<55V, 2.0 \'
los = 15.0 mA
4.0V <EVooo<55V, 0.4 Vv
los = 5.0 mA
2.7V <EVopo<55V, 0.4 \
los = 3.0 mA
24V <EVono<55V, 0.4 \"
lots = 2.0 mA
Caution P00, P02 to P04, P10 to P15, P17, P43 to P45, P50, P52 to P55, P71, P74, P80 to P82, P96, and P142 to
P144 do not output high level in N-ch open-drain mode.
Remark Unless specified otherwise, the characteristics of alternate-function pins are the same as those of the port

pins.
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RL78/G13 3. ELECTRICAL SPECIFICATIONS (G: INDUSTRIAL APPLICATIONS Ta = —40 to +105°C)

(TAa =—40 to +105°C, 2.4 V < EVbpo = EVpb1 £ Vpob £ 5.5 V, Vss = EVsso = EVss1 = 0 V) (5/5)

Items Symbol Conditions MIN. TYP. MAX. Unit
Input leakage ILiH1 P00 to P07, P10 to P17, Vi = EVboo 1 uA
current, high P30 to P37, P40 to P47,

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

P125 to P127, P140 to P147

ILiHz P20 to P27, P137, Vi = Vop 1 uA
P150 to P156, RESET
ILHz P121 to P124 Vi = Voo In input port or 1 A
(X1, X2, XT1, XT2, EXCLK, external clock
EXCLKS) input
In resonator 10 pA
connection
Input leakage It P00 to P07, P10 to P17, Vi =EVsso —1 uA
current, low P30 to P37, P40 to P47,

P50 to P57, P60 to P67,
P70 to P77, P80 to P87,
P90 to P97, P100 to P106,
P110to P117, P120,
P125to P127, P140 to P147

ILi2 P20 to P27, P137, Vi=Vss -1 A
P150 to P156, RESET
ILis P121 to P124 Vi=Vss In input port or -1 A
(X1, X2, XT1, XT2, EXCLK, external clock
EXCLKS) input
In resonator -10 A
connection
On-chip pll-up Ru P00 to P07, P10 to P17, Vi = EVsso, Ininput port 10 20 100 kQ
resistance P30 to P37, P40 to P47,

P50 to P57, P64 to P67,
P70 to P77, P80 to P87,
P90 to P97, P100 to P106,
P110to P117, P120,
P125to P127, P140 to P147

Remark Unless specified otherwise, the characteristics of alternate-function pins are the same as those of the port
pins.
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RL78/G13 3. ELECTRICAL SPECIFICATIONS (G: INDUSTRIAL APPLICATIONS Ta = —40 to +105°C)

3.3.2 Supply current characteristics

(1) Flash ROM: 16 to 64 KB of 20- to 64-pin products
(Ta =—-40 to +105°C, 2.4 V < EVbpo < Vbp £ 5.5 V, Vss = EVsso = 0 V) (1/2)

Parameter | Symbol Conditions MIN. | TYP. | MAX. | Unit
Supply Iob1 Operating | HS (high- fi = 32 MHz Note 3 Basic Voo = 5.0V 2.1 mA
ﬁgg:ent mode ;p:de:'ql;r‘lfsln) operation [y, "_ 30y 21 mA
Normal Voo =5.0V 4.6 75 | mA
operation vy, _30v 46 | 75 [ mA
fin = 24 MHz Nete 3 Normal Voo =5.0V 3.7 58 | mA
operation [y, _30v 37 | 58 [mA
fin = 16 MHz Note 3 Normal Voo =5.0V 2.7 42 | mA
operation vy, _30v 27 | 42 [mA
HS (high- fux = 20 MHzNete2 | Normal Square wave input 30 | 49 |mA
speed main) | vpp = 5.0V operation [ Reqonator connection 32 | 50 [mA
mode Note 5
fwx = 20 MHzN*®2, | Normal Square wave input 30 | 49 |mA
Voo =3.0V operation | Ragonator connection 32 | 50 |mA
fux = 10 MHzNete2 | Normal Square wave input 1.9 | 29 |mA
Voo =5.0V operation [ Reqonator connection 19 | 29 |mA
fux = 10 MHzN*®2, | Normal Square wave input 1.9 | 29 |mA
Voo =3.0V operation [ Ragonator connection 19 | 29 |mA
Subsystem | fsus = 32.768 kHz Normal Square wave input 41 49 | pA
clock Note 4 operation | Reqonator connection 42 | 50 |pA
operation Ta = —40°C
fsus = 32.768 kHz Normal Square wave input 41 49 | pA
Note 4 operation | Reqonator connection 42 | 50 |pA
Ta=+25°C
fsus = 32.768 kHz Normal Square wave input 4.2 55 | pA
Note 4 operation [ Resonator connection 43 | 56 |pA
Ta = +50°C
fsus = 32.768 kHz Normal Square wave input 4.3 6.3 | HA
Note 4 operation | Reqonator connection 44 | 6.4 | pA
Ta=+70°C
fsus = 32.768 kHz Normal Square wave input 4.6 7.7 | A
Note 4 operation ['Resonator connection 47 | 78 | pA
Ta = +85°C
fsus = 32.768 kHz Normal Square wave input 6.9 | 19.7 | pA
Note 4 operation [ Regonator connection 7.0 | 19.8 | uA
Ta =+105°C

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

Notes 1. Total current flowing into Voo and EVooo, including the input leakage current flowing when the level of the input
pin is fixed to Vob, EVppo 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, /O port, and on-chip
pull-up/pull-down resistors and the current flowing during data flash rewrite.

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

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

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

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

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

Remarks 1. fux: High-speed system clock frequency (X1 clock oscillation frequency or external main system clock
frequency)
2. 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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RL78/G13

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

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

Parameter | Symbol Conditions MIN. | TYP. | MAX. | Unit
Supply Iopz HALT HS (high- | iy = 32 MHz Nete 4 Voo =5.0V 0.54 | 2.90 | mA
current tee# | mode fnpf(f: e Voo =3.0V 054 | 2.90 | mA
fin = 24 MHz Nete4 Voo =5.0V 0.44 | 230 | mA
Voo =3.0V 0.44 | 2.30 | mA
fin = 16 MHz Nete4 Voo =5.0V 0.40 | 1.70 | mA
Voo =3.0V 0.40 | 1.70 | mA
HS (high- fux = 20 MHz"ete 3, Square wave input 0.28 | 1.90 | mA

speed main)
mode Nete 7 Voo =5.0V Resonator connection 0.45 | 2.00 | mA
fux = 20 MHzNee 3, Square wave input 0.28 | 1.90 | mA
Voo =3.0V Resonator connection 0.45 | 2.00 | mA
fux = 10 MHzNee 3, Square wave input 0.19 | 1.02 | mA
Voo =5.0V Resonator connection 0.26 | 1.10 | mA
fux = 10 MHzNete 3, Square wave input 0.19 | 1.02 | mA
Voo =3.0V Resonator connection 0.26 | 1.10 | mA
Subsystem fsu = 32.768 kHzNote 5 Square wave input 0.25 | 0.57 | pA
clock ‘ Ta =—40°C Resonator connection 0.44 | 0.76 | pA
operation fsu = 32.768 kHzNoe 5 Square wave input 0.30 | 0.57 | pA
Ta=+25°C Resonator connection 0.49 | 0.76 | pA
fsus = 32.768 kHzNote s Square wave input 0.37 | 1.17 | pA
Ta =+50°C Resonator connection 0.56 | 1.36 | pA
fsus = 32.768 kHzNoe 3 Square wave input 0.53 | 1.97 | pA
Ta=+70°C Resonator connection 0.72 | 2.16 | pA
fsus = 32.768 kHzNoe 3 Square wave input 0.82 | 3.37 | pA
Ta = +85°C Resonator connection 1.01 | 3.56 | pA
fsus = 32.768 kHzNowe s Square wave input 3.01 [15.37 | pA
Ta=+105°C Resonator connection 3.20 [ 15.56 | pA
IopsNeeé | STOP Ta=—-40°C 0.18 | 0.50 | pA
mode™**® |, _  o5ec 0.23 | 0.50 | pA
Ta = +50°C 0.30 | 1.10 | pA
Ta=+70°C 0.46 | 1.90 | pA
Ta = +85°C 0.75 | 3.30 | pA
Ta=+105°C 2.94 1530 | pA

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

Notes 1.

a B WON

~

8.

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

. During HALT instruction execution by flash memory.

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

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

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

ultra-low current consumption (AMPHS1 = 1). The current flowing into the RTC is included. However, not
including the current flowing into the 12-bit interval timer and watchdog timer.

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

Relationship between operation voltage width, operation frequency of CPU and operation mode is as below.
HS (high-speed main) mode: 2.7 V < Vop < 5.5 V@1 MHz to 32 MHz
2.4V <Vop<55V@1 MHz to 16 MHz
Regarding the value for current operate the subsystem clock in STOP mode, refer to that in HALT mode.

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

frequency)
2. fin:  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 3. ELECTRICAL SPECIFICATIONS (G: INDUSTRIAL APPLICATIONS Ta = —40 to +105°C)

(2) Flash ROM: 96 to 256 KB of 30- to 100-pin products
(Ta=-40to +105°C, 2.4 V < EVpbpo = EVpp1 £ Vpb £ 5.5V, Vss = EVsso = EVss1 =0 V) (1/2)

Parameter | Symbol Conditions MIN. | TYP. | MAX. | Unit
Supply lop1 Operating | HS (high- fin = 32 MHzNete3 | Basic Voo=5.0V 2.3 mA
current mode speed main) operation [y, _ 30V 23 mA
Note 1 mode Note 5 . .
Normal Voo =5.0V 5.2 9.2 | mA
operation |y, _ 3.0V 52 | 92 |mA
fin = 24 MHz Nete3 Normal Voo =5.0V 41 7.0 | mA
operation [y, 30V 41 | 70 [ mA
fin = 16 MHzNete3 | Normal Vop=5.0V 3.0 5.0 | mA
operation [y, 30V 30 | 50 |mA
HS (high- fux = 20 MHzN**2 | Normal Square wave input 3.4 5.9 | mA
speed main) | vp, _50 v operation | gegonator connection 36 | 6.0 |[mA
mode Note 5
fux = 20 MHzN°e2 | Normal Square wave input 34 | 59 |mA
Voo =3.0V operation | pegonator connection 36 | 6.0 |mA
fux = 10 MHzMe2 | Normal Square wave input 2.1 3.5 | mA
Voo =5.0V operation | gegonator connection 2.1 35 | mA
fux = 10 MHzN°*e2 | Normal Square wave input 2.1 3.5 | mA
Voo = 3.0 V operation | pasonator connection 21 | 35 |mA
Subsystem fsus = 32.768 kHz Normal Square wave input 4.8 59 | pA
clock - Hote s operation | Regonator connection 49 | 6.0 | pA
operation Ta = —40°C
fsus = 32.768 kHz Normal Square wave input 4.9 59 | pA
Note s operation | Regonator connection 5.0 6.0 | pA
Ta=+25°C
fsus = 32.768 kHz Normal Square wave input 5.0 7.6 | pA
Note operation | pesonator connection 51 | 7.7 | pA
Ta = +50°C
fsus = 32.768 kHz Normal Square wave input 5.2 9.3 | pA
Note operation | pesonator connection 53 | 94 | pA
Ta=+70°C
fsus = 32.768 kHz Normal Square wave input 57 | 13.3 | pA
ot operation | pesonator connection 58 | 13.4 | pA
Ta=+85°C
fsus = 32.768 kHz Normal Square wave input 10.0 | 46.0 | pA
toted operation | pagonator connection 10.0 | 46.0 | pA
Ta=+105°C

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

Notes 1. Total current flowing into Vop, EVbpo, and EVbp1, including the input leakage current flowing when the level of
the input pin is fixed to Voo, EVbpo, and EVbb1, or Vss, EVsso, and EVssi. The values below the MAX. column
include the peripheral operation current. However, not including the current flowing into the A/D converter, LVD
circuit, 1/0 port, and on-chip pull-up/pull-down resistors and the current flowing during data flash rewrite.

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

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

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

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

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

Remarks 1. fux: High-speed system clock frequency (X1 clock oscillation frequency or external main system clock
frequency)
2. 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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RL78/G13

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

(2) Flash ROM: 96 to 256 KB of 30- to 100-pin products
(Ta=-40to +105°C, 2.4 V < EVppo = EVpp1 £ Vpb £ 5.5V, Vss = EVsso = EVss1 = 0 V) (2/2)

Parameter | Symbol Conditions MIN. TYP. MAX. Unit
Supply lobz HALT HS (high- | fin = 32 MHz Note Voo = 5.0 V 062 | 340 | mA
ﬁ‘li::ent Note 2 mode rSnDOE!:gNFESan) Voo =3.0V 0.62 3.40 mA
fin = 24 MHz Nete 4 Vobo =5.0V 0.50 2.70 mA
Voo =3.0V 0.50 2.70 mA
fin = 16 MHz Nete 4 Voo =5.0V 0.44 1.90 mA
Voo =3.0V 0.44 1.90 mA
HS (high- fux = 20 MHzNete 3, Square wave input 0.31 2.10 mA
speed main) | 55 5.0 v Resonator connection 0.48 2.20 mA

mode Nete?
fux = 20 MHzNoe 3, Square wave input 0.31 2.10 mA
Voo =3.0V Resonator connection 0.48 2.20 mA
fux = 10 MHzNete 3, Square wave input 0.21 1.10 mA
Voo=5.0V Resonator connection 0.28 1.20 mA
fux = 10 MHzNoe 3, Square wave input 0.21 1.10 mA
Voo =3.0V Resonator connection 0.28 1.20 mA
Subsystem | fsus = 32.768 kHzNete 3 Square wave input 0.28 0.61 HA
clock Ta =-40°C Resonator connection 0.47 0.80 HA

operation
fsus = 32.768 kHzNo S Square wave input 0.34 0.61 pA
Ta=+25°C Resonator connection 0.53 0.80 pA
fsus = 32.768 kHzNote 5 Square wave input 0.41 2.30 uA
Ta = +50°C Resonator connection 0.60 249 pHA
fsus = 32.768 kHzNo S Square wave input 0.64 4.03 pA
Ta=+70°C Resonator connection 0.83 422 pA
fsus = 32.768 kHzNote 5 Square wave input 1.09 8.04 uA
Ta=+85°C Resonator connection 1.28 8.23 pHA
fsus = 32.768 kHzNo® S Square wave input 5.50 41.00 HA
Ta=+105°C Resonator connection 5.50 41.00 pA
IppgNete | STOP Ta=-40°C 0.19 0.52 HA
mode™**® I'r. " o5ec 025 | 052 | pA
Ta=+50°C 0.32 2.21 pHA
Ta=+70°C 0.55 3.94 HA
Ta=+85°C 1.00 7.95 A
Ta=+105°C 5.00 40.00 pHA
(Notes and Remarks are listed on the next page.)
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RL78/G13 3. ELECTRICAL SPECIFICATIONS (G: INDUSTRIAL APPLICATIONS Ta = —40 to +105°C)

Notes 1. Total current flowing into Vop, EVbpo, and EVbp1, including the input leakage current flowing when the level of
the input pin is fixed to Voo, EVbpo, and EVbb1, or Vss, EVsso, and EVssi. The values below the MAX. column
include the peripheral operation current. However, not including the current flowing into the A/D converter, LVD
circuit, 1/0 port, and on-chip pull-up/pull-down resistors and the current flowing during data flash rewrite.

. During HALT instruction execution by flash memory.

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

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

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

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

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

a B WON

~

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

Remarks 1. fux: High-speed system clock frequency (X1 clock oscillation frequency or external main system clock
frequency)
2. fin:  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 3. ELECTRICAL SPECIFICATIONS (G: INDUSTRIAL APPLICATIONS Ta = —40 to +105°C)

(3) Peripheral Functions (Common to all products)
(Ta=-40 to +105°C, 2.4 V < EVppbo = EVbp1 £ VoD £ 5.5V, Vss = EVsso = EVss1 =0 V)

Parameter Symbol Conditions MIN. TYP. MAX. Unit
Low-speed on- IFiL 0.20 A
chip oscillator Note 1
operating current
RTC operating IrTC 0.02 HA
current Notes 1,2,3
12-bit interval I 0.02 HA
timer operating Notes 1, 2,4
current
Watchdog timer | lwor fiL= 15 kHz 0.22 HA
operating current | Notes1.2,5
A/D converter lanc When conversion | Normal mode, AVrerp = Vob = 5.0 V 1.3 1.7 mA
operating current | Ne'=% | at maximum speed | | o\ yoltage mode, AVrerr = Voo = 3.0 V. 05 | 07 | ma
A/D converter |aDREF 75.0 A
reference Note 1

voltage current

Temperature ITvPs 75.0 A
sensor operating | Note?

current

LVD operating ILvo 0.08 HA
current Notes 1,7

Self IFsp 250 | 1220 | mA
programming Notes 1,9

operating current

BGO operating | lsco 250 | 12.20 mA
current Notes 1,8

SNOOZE Isnoz ADC operation The mode is performed Nete 10 0.50 1.10 mA
operating Netet The A/D conversion operations are 1.20 2.04 mA
current performed, low-voltage mode, AVRerp = Vob

=30V
CSI/UART operation 0.70 1.54 mA

Notes 1. Current flowing to the Vob.

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

3. Current flowing only to the real-time clock (RTC) (excluding the operating current of the low-speed on-chip
oscillator and the XT1 oscillator). The supply current of the RL78 microcontrollers is the sum of the values of
either Iop1 or Iop2, and Irtc, when the real-time clock operates in operation mode or HALT mode. When the
low-speed on-chip oscillator is selected, IFiL should be added. Ibb2 subsystem clock operation includes the
operational current of the real-time clock.

4. Current flowing only to the 12-bit interval timer (excluding the operating current of the low-speed on-chip
oscillator and the XT1 oscillator). The supply current of the RL78 microcontrollers is the sum of the values of
either loo1 or lobz, and lir, when the 12-bit interval timer operates in operation mode or HALT mode. When the
low-speed on-chip oscillator is selected, IFiL should be added.

5. Current flowing only to the watchdog timer (including the operating current of the low-speed on-chip oscillator).
The supply current of the RL78 is the sum of Ipp1, Iop2 or Ibps and Iwpt when the watchdog timer operates.

6. Current flowing only to the A/D converter. The supply current of the RL78 microcontrollers is the sum of Ipop1 or
Iop2 and labc when the A/D converter is in operation.
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RL78/G13 3. ELECTRICAL SPECIFICATIONS (G: INDUSTRIAL APPLICATIONS Ta = —40 to +105°C)

Notes 7. Current flowing only to the LVD circuit. The supply current of the RL78 microcontrollers is the sum of Ipp1, Ipp2
or Iops and ILvp when the LVD circuit is in operation.
8. Current flowing only during data flash rewrite.
9. Current flowing only during self programming.
10. For shift time to the SNOOZE mode, see 18.3.3 SNOOZE mode in the RL78/G13 User’'s Manual.

Remarks 1. fi:  Low-speed on-chip oscillator clock frequency
2. fsue: 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
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RL78/G13 3. ELECTRICAL SPECIFICATIONS (G: INDUSTRIAL APPLICATIONS Ta = —40 to +105°C)

3.4 AC Characteristics

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

ltems Symbol Conditions MIN. TYP. MAX. Unit
Instruction cycle (minimum Tey Main HS (high-speed | 2.7 V< Vb <55V | 0.03125 1 us
instruction execution time) system main) mode 24V<Von<27V| 0.0625 1 us
clock (fvain)
operation
Subsystem clock (fsus) 24V<Vm<55V| 285 30.5 31.3 ps
operation
In the self HS (high-speed | 2.7 V< V<55V | 0.03125 1 us
programming| main)mode {24V <Vew<27V/| 0.0625 1 us
mode
External system clock frequency | fex 27V<Vops55V 1.0 20.0 MHz
24V<Vopb<27V 1.0 16.0 MHz
fexs 32 35 kHz
External system clock input high- | texn, texc | 2.7 V<Vop <55V 24 ns
level width, low-level width 24V <Vop<27V 30 ns
texHs, 13.7 ps
texLs
TIOO to TIO7, TI10 to T 7 input tiH, 1/fmck+10 ngNete
high-level width, low-level width tri
TOO00 to TO07, TO10 to TO17 fro HS (high-speed 40V<EVooo<55V 16 MHz
output frequency main) mode 2.7V <EVooo< 4.0V 8 MHz
24V <EVooo <27V 4 MHz
PCLBUZ0, PCLBUZ1 output froL HS (high-speed 40V <EVooo<55V 16 MHz
frequency main) mode 2.7V <EVooo<4.0V 8 MHz
24V <EVopo<27V 4 MHz
Interrupt input high-level width, tINTH, INTPO 24V<sVopsb5V 1 us
low-level width tnT INTP1 to INTP11 | 2.4V <EVooo<5.5 V 1 us
Key interrupt input low-level width | tkr KRO to KR7 24V <EVooo<55V 250 ns
RESET low-level width trst 10 us
Note The following conditions are required for low voltage interface when Evooo < Vop
2.4V <EVbpo < 2.7V : MIN. 125 ns
Remark fuck: Timer array unit operation clock frequency
(Operation clock to be set by the CKSmn0, CKSmn1 bits of timer mode register mn (TMRmn).
m: Unit number (m = 0, 1), n: Channel number (n =0 to 7))
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RL78/G13 3. ELECTRICAL SPECIFICATIONS (G: INDUSTRIAL APPLICATIONS Ta = —40 to +105°C)

Minimum Instruction Execution Time during Main System Clock Operation

Tcy vs Vob (HS (high-speed main) mode)

10
1.0 T e
!
g —— When the high-speed on-chip oscillator clock is selected
5 . ---- During self programming
[ 1 --- When high-speed system clock is selected
© !
E i
s i
° i
oyl i
© :
0.1 !
0.0625 g h
0.05 L i
0.03125
0.01
0 10 2014 {30 40 505560

24 27
Supply voltage Voo [V]

AC Timing Test Points

Vin/Vor . Vin/Vor
Vi/Vou > Test points < Vi/Vou

External System Clock Timing

1/fex/

f—

1/fexs
tex/ o texu/

EXCLK/EXCLKS \
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RL78/G13 3. ELECTRICAL SPECIFICATIONS (G: INDUSTRIAL APPLICATIONS Ta = —40 to +105°C)

TI/TO Timing

tri - trH

J

TIOO to TI07, TIHO to TI17

1/fro

TOO00 to TO07, TO10 to TO17

J

Interrupt Request Input Timing

tiNTL

INTPO to INTP11

tiNTH

J

Key Interrupt Input Timing

tkR

J

KRO to KR7

RESET Input Timing

RESET

-

J
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RL78/G13 3. ELECTRICAL SPECIFICATIONS (G: INDUSTRIAL APPLICATIONS Ta = —40 to +105°C)

3.5 Peripheral Functions Characteristics

AC Timing Test Points

Vin/VoH ViH/Von
Test points
Vi/Vou > P <: Vii/Vou

3.5.1 Serial array unit

(1) During communication at same potential (UART mode)
(Ta =—-40 to +105°C, 2.4 V < EVbbo = EVob1 < Vbb £ 5.5 V, Vss = EVsso = EVss1 = 0 V)

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

Transfer rate Note ! fmck/12 Note 2 bps
Theoretical value of the 2.6 Mbps
maximum transfer rate
foik = 32 MHz, fmek = fok

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

UART mode connection diagram (during communication at same potential)

TxDq Rx

RL78 microcontroller User device

RxDq Tx

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

1/Transfer rate

High-/Low-bit width

Baud rate error tolerance
e

TxDq i
RxDq

Remarks 1. g: UART number (q = 0 to 3), g: PIM and POM number (g =0, 1, 8, 14)
2. fwvck: Serial array unit operation clock frequency
(Operation clock to be set by the CKSmn bit of serial mode register mn (SMRmn). m: Unit number,
n: Channel number (mn = 00 to 03, 10 to 13))
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RL78/G13 3. ELECTRICAL SPECIFICATIONS (G: INDUSTRIAL APPLICATIONS Ta = —40 to +105°C)

(2) During communication at same potential (CSI mode) (master mode, SCKp... internal clock output)

(Ta =—40 to +105°C, 2.4 V < EVppo = EVpp1 < Vbp £5.5 V, Vss = EVsso = EVss1 = 0 V)

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

SCKp cycle time tkevi tkeyt 2 4/fck | 2.7 V<EVooo 5.5V 250 ns

24V <EVbo<55V 500 ns

SCKp high-/low-level width tKH1, 40V<EVooo<55V tkev1/2 — 24 ns

ta 27V<EVono<55V tkovi/2 — 36 ns

24V <EVopo<55V tkev1/2 — 76 ns

Slp setup time (to SCKpt) Note ! tsikt 40V<EVbpo<55V 66 ns

2.7V<EVoo<55V 66 ns

24V <EVooo<55V 113 ns

Slp hold time (from SCKpt) Nete2 | tksn 38 ns

Delay time from SCKp| to tksot C = 30 pF Note4 50 ns
SOp output Nete3

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 SCKp?1” when DAPmn = 0 and CKPmn = 1, or DAPmn = 1 and CKPmn = 0.

4. 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 SCKp pin

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

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

(Operation clock to be set by the CKSmn bit of serial mode register mn (SMRmn). m: Unit number,
n: Channel number (mn = 00 to 03, 10 to 13))
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RL78/G13 3. ELECTRICAL SPECIFICATIONS (G: INDUSTRIAL APPLICATIONS Ta = —40 to +105°C)

(3) During communication at same potential (CSI mode) (slave mode, SCKp... external clock input)
(Ta =—40 to +105°C, 2.4 V < EVppo = EVpp1 < Vop £5.5 V, Vss = EVsso = EVss1 = 0 V)

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

SCKp cycle time Netes tkeyz 40V<EVooo<55V |20 MHz < fuck 16/fmck ns

fmek < 20 MHz 12/fmek ns

27V<EVoo<55V |16 MHz < fmck 16/fmck ns

fmek < 16 MHz 12/fmek ns

24V<EVoo<55V 16/fmck ns

12/fuck and 1000 ns

SCKp high-/low-level tKkH2, 40V <EVopos55V tkeve/2 — 14 ns

width e 2.7V <EVooo< 5.5V tkevz/2 — 16 ns

2.4V <EVopo<55V tkev2/2 — 36 ns

Slp setup time tsika 27V<EVopo<55V 1/fmck+40 ns

(to SCKpf) fere” 2.4V <EVooo <55V 1/fuck+60 ns

Slp hold time tisi2 24V <EVoo<55V 1/fmck+62 ns
(from SCKpt) Nete2

Delay time from SCKp| | tksoz C = 30 pF Note4 2.7V<EVooo<55V 2/fmck+66 ns

to SOp output "¢ 24V <EVon<55V oMcks113 | s

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 SCKp?1” 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 Slp pin and SCKp pin and the normal output mode for the SOp pin
by using port input mode register g (PIMg) and port output mode register g (POMg).

Remarks 1. p: CSI number (p = 00, 01, 10, 11, 20, 21, 30, 31), m: Unit number (m = 0, 1),
n: Channel number (n = 0 to 3), g: PIM number (g =0, 1, 4, 5, 8, 14)
2. fwmck: Serial array unit operation clock frequency
(Operation clock to be set by the CKSmn bit of serial mode register mn (SMRmn). m: Unit number,
n: Channel number (mn = 00 to 03, 10 to 13))

CSI mode connection diagram (during communication at same potential)

SCKp SCK
RL78
microcontroller S1P SO  User device
SOp Sl
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RL78/G13 3. ELECTRICAL SPECIFICATIONS (G: INDUSTRIAL APPLICATIONS Ta = —40 to +105°C)

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

tkey1, 2
twr, 2 tiH1, 2
l
SCKp \
X A\
tsik1, 2 tksi.2
Slp Input data
tksot, 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.)

tkevi, 2
tkH1, 2 kL1, 2
/
SCKp
/ N
tsiki, 2 tksi,2
Slp Input data
tksot, 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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3. ELECTRICAL SPECIFICATIONS (G: INDUSTRIAL APPLICATIONS Ta = —40 to +105°C)

(4) During communication at same potential (simplified I°C mode)
(Ta =—40 to +105°C, 2.4 V < EVppo = EVpp1 £ Vbb £5.5 V, Vss = EVsso = EVss1 = 0 V)

Parameter Symbol

Conditions

HS (high-speed main)
Mode

MIN. MAX.

Unit

SCLr clock frequency fscL

27V<EVoo<55V,
GCb = 50 pF, Ro = 2.7 kQ

400 Note1

kHz

2.4V <EVooo<55V,
Cb = 100 pF, Ro = 3 kQ

100 Note1

kHz

Hold time when SCLr = “L” tLow

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

1200

ns

24V <EVooo<55V,
Cb =100 pF, Ro = 3 kQ

4600

ns

Hold time when SCLr = “H” tHIGH

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

1200

ns

2.4V <EVooo<55YV,
Cb =100 pF, Ro =3 kQ

4600

ns

Data setup time (reception) tsu:DAT

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

1/fmek + 220
Note2

ns

24V<EVop<55YV,
Cb =100 pF, Ro =3 kQ

1/fmek + 580

Note2

ns

Data hold time (transmission) tHD:DAT

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

0 770

ns

2.4V <EVooo<5.5V,
Co =100 pF, R = 3 kQ

0 1420

ns

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

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

Caution Select the normal input buffer and the N-ch open drain output (Voo tolerance (for the 20- to 52-pin
products)/EVop tolerance (for the 64- to 100-pin products)) mode for the SDAr pin and the normal output
mode for the SCLr pin by using port input mode register g (PIMg) and port output mode register h

(POMh).

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

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

Vob

% Ro
SDAr SDA

RL78 microcontroller User device

SCLr SCL

Simplified I2C mode serial transfer timing (during communication at same potential)

1/fscL

tLow tHIGH

SCLr \
]
SDAr

tHD:DAT tsu:pAT

Remarks 1. Ro[Q]:Communication line (SDAr) pull-up resistance, Co[F]: Communication line (SDAr, SCLr) load
capacitance
2. r: lIC number (r = 00, 01, 10, 11, 20, 21, 30, 31), g: PIM number (g =0, 1, 4, 5, 8, 14),
h: POM number (g=0,1,4,5,7109, 14)
3. fmck: Serial array unit operation clock frequency
(Operation clock to be set by the CKSmn bit of serial mode register mn (SMRmn). m: Unit number (m =0, 1),
n: Channel number (n = 0 to 3), mn = 00 to 03, 10 to 13)
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3. ELECTRICAL SPECIFICATIONS (G: INDUSTRIAL APPLICATIONS Ta = —40 to +105°C)

(5) Communication at different potential (1.8 V, 2.5 V, 3 V) (UART mode) (1/2)

(Ta =—40 to +105°C, 2.4 V < EVppo = EVpp1 < Vbp £5.5 V, Vss = EVsso = EVss1 = 0 V)

Parameter Symbol Conditions HS (high-speed main) Mode Unit
MIN. MAX.
Transfer rate Reception | 4.0 V < EVooo 5.5V, fmck/12 Note bps
27V=Ve<4.0V Theoretical value of the 26 Mbps
maximum transfer rate
foik = 32 MHz, fmek = fok
2.7V <EVooo<4.0V, fmck/12 Note 1 bps
23V<sVe<27V Theoretical value of the 2.6 Mbps
maximum transfer rate
foik = 32 MHz, fmek = fok
2.4V <EVboo< 3.3V, fmek/12 bps
Notes 1,2
1.6VsVe<20V
Theoretical value of the 2.6 Mbps
maximum transfer rate
fok = 32 MHz, fumck = fok

Notes 1.

Transfer rate in the SNOOZE mode is 4800 bps only.

2. The following conditions are required for low voltage interface when Evbpo < Vob.
2.4V <EVopo < 2.7 V : MAX. 1.3 Mbps

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

characteristics with TTL input buffer selected.

Remarks 1.
2.
3.

Vb[V]: Communication line voltage
q: UART number (q = 0 to 3), g: PIM and POM number (g =0, 1, 8, 14)
fuck: Serial array unit operation clock frequency
(Operation clock to be set by the CKSmn bit of serial mode register mn (SMRmn). m: Unit number,

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

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

(PIOR) is 1.
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RL78/G13 3. ELECTRICAL SPECIFICATIONS (G: INDUSTRIAL APPLICATIONS Ta = —40 to +105°C)

(5) Communication at different potential (1.8 V, 2.5 V, 3 V) (UART mode) (2/2)
(Ta =—40 to +105°C, 2.4 V < EVppo = EVpp1 < Vbp £5.5 V, Vss = EVsso = EVss1 = 0 V)

Parameter Symbol Conditions HS (high-speed main) Mode | Unit
MIN. MAX.
Transfer rate Transmission | 4.0 V<EVooo <55V, Note 1 bps
27V<Ve<4.0V Theoretical value of the 2.6Nte2 | Mpps

maximum transfer rate
Co=50pF,Ro=1.4kQ,Vo=2.7V
2.7V<EVoo<40V, Note 3 bps

23VsVWh<27V Theoretical value of the 1.2 Noted Mbps
maximum transfer rate

Co=50pF,Ro=27kQ, Vb=23V
2.4V <EVbooo <33V, Note 5 bps
1.6V=sVoe<20V

Theoretical value of the 0.43 Mbps
maximum transfer rate Note 6

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

Notes 1. The smaller maximum transfer rate derived by using fuck/12 or the following expression is the valid maximum
transfer rate.
Expression for calculating the transfer rate when 4.0 V<EVbobo<5.5Vand2.7V<Vb<4.0V

Maximum transfer rate = L 5 [bps]

{=Cbx Rox In (1 —%/_b)} x 3

1 2.2
Transfer rate x 2~ {"Cox RexIn (1-—y =)}

1
( Transfer rate )

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

x Number of transferred bits

* This value is the theoretical value of the relative difference between the transmission and reception sides.
2. This value as an example is calculated when the conditions described in the “Conditions” column are met.
Refer to Note 1 above to calculate the maximum transfer rate under conditions of the customer.
3. The smaller maximum transfer rate derived by using fmck/12 or the following expression is the valid maximum
transfer rate.
Expression for calculating the transfer rate when 2.7 V< EVboo<4.0Vand 24V <V <27V

Maximum transfer rate = 1 50 [bps]
{—Cb x Ro x In (1 —T)} x 3

1 2.0
Transfer rate x 2 — Cbx RoxIn (1 =)}

1
( Transfer rate )

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

x Number of transferred bits

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

Notes 5. The smaller maximum transfer rate derived by using fuck/12 or the following expression is the valid maximum
transfer rate.

Expression for calculating the transfer rate when 2.4 V<EVbbo <3.3Vand 1.6 V<Vo<2.0V

Maximum transfer rate = 1 15 [bps]

{=Cox Rox In (1 =)} = 3

1 1.5
. Transfer rate x 2~ {-C0x RoxIn (1-—y =)}
Baud rate error (theoretical value) = 3 x 100 [%)]

(m) x Number of transferred bits

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

Caution Select the TTL input buffer for the RxDq pin and the N-ch open drain output (Voo tolerance (for the 20- to
52-pin products)/EVop tolerance (for the 64- to 100-pin products)) mode for the TxDq pin by using port

input mode register g (PIMg) and port output mode register g (POMg). For ViH and Vi, see the DC
characteristics with TTL input buffer selected.

UART mode connection diagram (during communication at different potential)

Vb
%
TxDq Rx
RL78 microcontroller User device
RxDq Tx
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RL78/G13 3. ELECTRICAL SPECIFICATIONS (G: INDUSTRIAL APPLICATIONS Ta = —40 to +105°C)

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

1/Transfer rate
Low-bit width

High-bit width

‘ Baud rate error tolerance
hd

/l/ \
q \ hd

1/Transfer rate

High-/Low-bit width

Baud rate error tolerance
.
°

RxDq >

Remarks 1. Ro[Q]:Communication line (TxDq) pull-up resistance,
Co[F]: Communication line (TxDq) load capacitance, Vo[V]: Communication line voltage
2. g: 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 cannot communicate at different potential when bit 1 (PIOR1) of peripheral 1/O redirection register

(PIOR) is 1.
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RL78/G13 3. ELECTRICAL SPECIFICATIONS (G: INDUSTRIAL APPLICATIONS Ta = —40 to +105°C)

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

output) (1/3)
(Ta =-40 to +105°C, 2.4 V < EVppo = EVbp1 < Vop £5.5 V, Vss = EVsso = EVss1 =0 V)
Parameter Symbol Conditions HS (high-speed main) Mode Unit
MIN. MAX.
SCKp cycle time tkevi tkev1 2 4/fck | 4.0V <EVooo<55V,27V=<Vb<4.0V, 600 ns
Cb =30 pF, Ro = 1.4 kQ
27V<EVoo<4.0V,23V=sVpb=<27V, 1000 ns
Cb = 30 pF, Ro = 2.7 kQ
24V <EVopo<33V,1.6V=Vp<20V, 2300 ns
Cb = 30 pF, Ro = 5.5 kQ
SCKp high-level width | tkx1 40V<EVooo<55V,27V<sVb<4.0V, tkev1/2 — 150 ns
Cb =30 pF, Ro = 1.4 kQ
27V<EVopo<4.0V,23V<sVp=<27V, tkev1/2 — 340 ns
Cb =30 pF, Ro = 2.7 kQ
24V<EVooo<33V,1.6V=sVpb=<20V, tkev1/2 - 916 ns
Cb =30 pF, Ro = 5.5 kQ
SCKp low-level width | tkit 40V <EVooo<55V,27V=<Vb<40V, tkey1/2 — 24 ns
Cb = 30 pF, Ro = 1.4 kQ
27V<EVopo<4.0V,23V<sVp<27V, tkey1/2 — 36 ns
Cb =30 pF, Ro = 2.7 kQ
24V<EVooo<33V,1.6V=sVb=<20V, tkev1/2 — 100 ns

Cb =30 pF, Ro = 5.5 kQ

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

(Remarks are listed two pages after the next page.)
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RL78/G13 3. ELECTRICAL SPECIFICATIONS (G: INDUSTRIAL APPLICATIONS Ta = —40 to +105°C)

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

output) (2/3)

(Ta =—40 to +105°C, 2.4 V < EVppo = EVpp1 £ Vob £5.5 V, Vss = EVsso = EVss1 = 0 V)

Parameter

Symbol

Conditions

HS (high-speed main) Mode

MIN.

MAX.

Unit

Slp setup time
(to SCKpt) Nete

tsiki

40V<EVoo<55V,27V<Vo<4.0V,
Co = 30 pF, Ro = 1.4 kQ

162

ns

27V<EVooo<4.0V,23V<Vo<27V,
Cb = 30 pF, Ro = 2.7 kQ

354

ns

24V <EVooo<33V,1.6V=sVp<20V,
Cb = 30 pF, Ro = 5.5 kQ

958

ns

Slp hold time
(from SCKpt) Note

tksi

40V<EVooo<55V,27V<Vo<4.0V,
Co =30 pF, Ro = 1.4 kQ

38

ns

27V<EVooo<40V,23V<Vos27V,
Co = 30 pF, Ro = 2.7 kQ

38

ns

24V <EVopo<33V,16V=<Vp=<20V,
Cb =30 pF, Ro = 2.7 kQ

38

ns

Delay time from SCKp| to
SOp output Nete

tkso1

40V <EVopo<55V,27V=<Ve<40V,
Cob =30 pF, Ro = 1.4 kQ

200

ns

27V<EVopo<4.0V,23V<sVp<27V,
Co =30 pF, Ro = 2.7 kQ

390

ns

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

966

ns

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

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

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

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

output) (3/3)

(Ta =—40 to +105°C, 2.4 V < EVppo = EVpp1 £ Vob £5.5 V, Vss = EVsso = EVss1 = 0 V)

Parameter

Symbol

Conditions

HS (high-speed main) Mode

MIN.

MAX.

Unit

Slp setup time
(to SCKp|) Note

tsiki

40V<EVon<55V,2.7V<Vo<4.0V,
Co = 30 pF, Ro = 1.4 kQ

88

ns

27V<EVooo<4.0V,23V<Vo<27V,
Cb = 30 pF, Ro = 2.7 kQ

88

ns

24V <EVooo<33V,1.6V=sVp<20V,
Cb = 30 pF, Ro = 5.5 kQ

220

ns

Slp hold time
(from SCKp|) Note

tksi

40V<EVooo<55V,27V<Vo<4.0V,
Co =30 pF, Ro = 1.4 kQ

38

ns

27V<EVooo<40V,23V<Vos27V,
Co = 30 pF, Ro = 2.7 kQ

38

ns

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

38

ns

Delay time from SCKp1 to
SOp output Nete

tkso1

40V <EVopo<55V,27V=<Ve<40V,
Cob =30 pF, Ro = 1.4 kQ

50

ns

27V<EVopo<4.0V,23V<sVp<27V,
Co =30 pF, Ro = 2.7 kQ

50

ns

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

50

ns

Note 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 (for the 20- to
52-pin products)/EVob tolerance (for the 64- to 100-pin products)) mode for the SOp pin and SCKp pin
by using port input mode register g (PIMg) and port output mode register g (POMg). For Vi1 and Vi, see
the DC characteristics with TTL input buffer selected.

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

CSI mode connection diagram (during communication at different potential)

<Master>

SCKp

RL78
microcontroller

Slp

SOp

SCK

SO

S

User device

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. fmck: Serial array unit operation clock frequency

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

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

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

tkey1

kLt tkH
SCKp \
X \
tsik1 tksi
Slp Input data
tksot
1
SOp 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.)

tkey1

tkH1 kL1
"
tsiki tksn
Slp Input data
tkso1
SOp Output data

Remarks 1. p: CSI number (p = 00, 01, 10, 20, 30, 31), m: Unit number (m = 00, 01, 02, 10, 12, 13), n: Channel number
(n=0,2),g: PIMand 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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(7) Communication at different potential (1.8 V, 2.5 V, 3 V) (CSI mode) (slave mode, SCKp... external clock input)
(Ta =—40 to +105°C, 2.4 V < EVppo = EVpp1 £ Vbb £5.5 V, Vss = EVsso = EVss1 = 0 V)

Parameter Symbol Conditions HS (high-speed main) Mode Unit
MIN. MAX.
SCKp cycle time Nete! tkeve 40V<EVon<55V, | 24 MHz < fuck 28/fmek ns
27VsVh<4.0V 20 MHz < fuck <24 MHz 24/fmek ns
8 MHz < fmck <20 MHz 20/fmex ns
4 MHz < fuck <8 MHz 16/fmck ns
fuck < 4 MHz 12/fmck ns
27V<EVom<4.0V, | 24 MHz < fmck 40/fmck ns
23V=\Vh=s27V 20 MHz < fuck <24 MHz 32/fmek ns
16 MHz < fwck <20 MHz 28/fmck ns
8 MHz < fuck <16 MHz 24/fmek ns
4 MHz < fuek <8 MHz 16/fmck ns
fuck <4 MHz 12/fmck ns
24V<EVo<33V, | 24 MHz < fuvck 96/fmek ns
16VsVWh=20V 20 MHz < fuck <24 MHz 72/fmek ns
16 MHz < fuck < 20 MHz 64/fmck ns
8 MHz < fuck <16 MHz 52/fmek ns
4 MHz < fuck <8 MHz 32/fmck ns
fuck < 4 MHz 20/fmex ns
SCKp high-/low-level width | tkhz, 40V<EVoo<55V, tkevz/2 — 24 ns
tkL2 27V<Ves40V
2.7V<EVoo<4.0V, tkeyz/2 — 36 ns
23VsVpes27V
24V <EVoo<33V, tkey2/2 — 100 ns
1.6 V<Vb<2,0VNote2
Slp setup time tsika 40V <EVooo<55V, 1/fmck + 40 ns
(to SCKpt) Note2 27V<Ve<4.0V
2.7V <EVopo<4.0V, 1/fmek + 40 ns
23VsV=27V
24V <EVopoo<3.3V, 1/fmck + 60 ns
16V=sVe<20V
Slp hold time tksiz 1/fmck + 62 ns
(from SCKpt) Nete3
Delay time from SCKp| to tkso2 40V<EVopo<55V,27V<sVb<40V, 2/fmck + 240 ns
SOp output Note 4 Co =30 pF, Ro = 1.4 kQ
27V<EVopo<4.0V,23V=sVp=<27V, 2/fmek + 428 ns
Cb =30 pF, Ro = 2.7 kQ
24V <EVop0<33V,16V<Vph<20V 2/fmck + 1146 ns
Cb =30 pF, Ro = 5.5 kQ
(Notes, Caution and Remarks are listed on the next page.)
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RL78/G13 3. ELECTRICAL SPECIFICATIONS (G: INDUSTRIAL APPLICATIONS Ta = —40 to +105°C)

Notes 1. Transfer rate in the SNOOZE mode : MAX. 1 Mbps
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 SCKp?1” when DAPmn = 0 and CKPmn = 1, or DAPmn = 1 and CKPmn = 0.

Caution Select the TTL input buffer for the Slp pin and SCKp pin and the N-ch open drain output (Voo tolerance
(for the 20- to 52-pin products)/EVop tolerance (for the 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). For Vi1 and Vi, see the
DC characteristics with TTL input buffer selected.

CSI mode connection diagram (during communication at different potential)

<Slave> Vb
§ Rb
SCKp SCK
RL78
microcontroller SIP SO User device
SOp Sl

Remarks 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. fmck: Serial array unit operation clock frequency
(Operation clock to be set by the CKSmn bit of serial mode register mn (SMRmn).
m: Unit number, n: Channel number (mn = 00, 01, 02, 10, 12, 13))
4. CSI01 of 48-, 52-, 64-pin products, and CSI11 and CSI21 cannot communicate at different potential. Use
other CSI for communication at different potential.
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RL78/G13 3. ELECTRICAL SPECIFICATIONS (G: INDUSTRIAL APPLICATIONS Ta = —40 to +105°C)

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

tkeyz

kL2 tkH2
/
SCKp .
tsike tksi2
Slp Input data
tksoz
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.)

tkeye

tkH2 kL2
/ /
SCKp
/ \
tsik2 tksi2
Slp Input data
tkso2
SOp Output data

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

(8) Communication at different potential (1.8 V, 2.5 V, 3 V) (simplified I2C mode) (1/2)
(Ta =—40 to +105°C, 2.4 V < EVppo = EVpp1 £ Vbb £5.5 V, Vss = EVsso = EVss1 = 0 V)

Parameter Symbol Conditions HS (high-speed main) Unit
Mode
MIN. MAX.
SCLr clock frequency fsor 40V<EVoro<55V, 400 Nete " kHz

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

2.7V <EVooo<4.0V, 40(Q Note 1 KHz
23VsVbs27V,

Cb =50 pF, Ro = 2.7 kQ
40V <EVbooo<55YV, 10Q Note 1 KHz
27V<sVe<40V,

Cb =100 pF, Ro = 2.8 kQ

2.7V <EVooo<4.0V, 1QQ Note 1 KHz
23Vs\Vh=s27V,
Cob =100 pF, Ro = 2.7 kQ

2.4V <EVooo< 3.3V, 100 Netet kHz
1.6VsVb<20V,
Cb =100 pF, Ro = 5.5 kQ

Hold time when SCLr = “L” tLow 40V <EVooo<55V, 1200 ns
27V<sVe<4.0V,
Co =50 pF, Ro = 2.7 kQ

2.7V <EVooo<4.0V, 1200 ns
23V<sVe<27V,
Co = 50 pF, Ro = 2.7 kQ

40V<EVooo<55V, 4600 ns
27V=sVb=s40V,
Co = 100 pF, Ro = 2.8 kQ

2.7V <EVooo<4.0V, 4600 ns
23VsVbs27V,
Co =100 pF, Ro = 2.7 kQ

2.4V <EVbpo< 3.3V, 4650 ns
1.6VsVe<20V,
Cb =100 pF, Ro = 5.5 kQ

Hold time when SCLr = “H” tHiGH 40V <EVboo<5.5V, 620 ns
27V<Vb<4.0V,
Cb =50 pF, Ro = 2.7 kQ

2.7V <EVooo<4.0V, 500 ns
23V<s\Vh=s27V,
Cb =50 pF, Ro = 2.7 kQ

40V<EVooo<55V, 2700 ns
27V<sVb=s40V,
Co = 100 pF, Ro = 2.8 kQ

2.7V <EVooo<4.0V, 2400 ns
23VsVbs27V,

Cob = 100 pF, Ro = 2.7 kQ
2.4V <EVooo < 3.3V, 1830 ns

16V<Vo<20V,
Cb =100 pF, Ro = 5.5 kQ

(Notes and Caution are listed on the next page, and Remarks are listed on the page after the next page.)
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RL78/G13 3. ELECTRICAL SPECIFICATIONS (G: INDUSTRIAL APPLICATIONS Ta = —40 to +105°C)

(8) Communication at different potential (1.8 V, 2.5 V, 3 V) (simplified I2C mode) (2/2)
(Ta =—40 to +105°C, 2.4 V < EVppo = EVpp1 £ Vbb £5.5 V, Vss = EVsso = EVss1 = 0 V)

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

Data setup time (reception) tsu:paT 40V<EVooo<55YV, 1/fmck + 340 ns
27V<sVb<4.0V, Note 2
Co =50 pF, Ro = 2.7 kQ
2.7V <EVooo<4.0V, 1/fmck + 340 ns
23V<sVbs27V, Note 2
Cb =50 pF, Ro = 2.7 kQ
40V <EVooo<55V, 1/fmek + 760 ns
27V<sVb<4.0V, Note 2
Co =100 pF, Ro = 2.8 kQ
2.7V <EVopo<4.0V, 1/fmek + 760 ns
23V<sVb<27V, Note 2
Co =100 pF, Ro = 2.7 kQ
2.4V <EVbpo< 3.3V, 1/fmek + 570 ns
1.6VsVe<20V, Note 2
Co =100 pF, Ro = 5.5 kQ

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

27V<Vos40V,
Cb = 50 pF, Ro = 2.7 kQ

2.7V <EVooo<4.0V, 0 770 ns
23V<s\Vps27V,
Co =50 pF, Ro = 2.7 kQ

40V <EVooo<55V, 0 1420 ns
27V<sVb<40V,
Co =100 pF, Ro = 2.8 kQ

2.7V <EVooo<4.0V, 0 1420 ns
23V<s\Vbs27V,
Co =100 pF, Ro = 2.7 kQ

2.4V <EVopo< 3.3V, 0 1215 ns
16VsVo=20V,
Cb =100 pF, Ro = 5.5 kQ

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

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

(Remarks are listed on the next page.)
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Simplified I2C mode connection diagram (during communication at different potential)

Vb Vb
g Rb % Rb
SDAr SDA
RL78 .
microcontroller User device
SCLr SCL

Simplified I2C mode serial transfer timing (during communication at different potential)

1/fscL

trow tHIGH

SCLr \‘ /

oA /_\ ey = |

tHD:DAT tsu:pAT

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

Remarks 1. Rbo[Q]:Communication line (SDAr, SCLr) pull-up resistance, Cb[F]: Communication line (SDAr, SCLr) load
capacitance, Vb[V]: Communication line voltage
2. r: lIC number (r = 00, 01, 10, 20, 30, 31), g: PIM, POM number (g =0, 1, 4, 5, 8, 14)
3. fmck: Serial array unit operation clock frequency
(Operation clock to be set by the CKSmn bit of serial mode register mn (SMRmn). m: Unit number,
n: Channel number (mn = 00, 01, 02, 10, 12, 13)
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3.5.2 Serial interface lICA

(Ta =—40 to +105°C, 2.4 V < EVppo = EVpp1 £ Vob £5.5 V, Vss = EVsso = EVss1 = 0 V)

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

SCLAO clock frequency fscL Fast mode: fcik = 3.5 MHz - - 0 400 kHz
Standard mode: fcik 2 1 MHz 0 100 - - kHz

Setup time of restart condition tsu:sTA 4.7 0.6 us
Hold timgNete tHp:sTA 4.0 0.6 us
Hold time when SCLAO = “L” tLow 4.7 1.3 us
Hold time when SCLAO = “H” tHigH 4.0 0.6 ps
Data setup time (reception) tsu:pAT 250 100 ns
Data hold time (transmission)N°te 2 tHD:DAT 0 345 0 0.9 us
Setup time of stop condition tsu:sto 4.0 0.6 us
Bus-free time taur 4.7 1.3 us

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

Caution The values in the above table are applied even when bit 2 (PIOR2) in the peripheral 1/0 redirection
register (PIOR) is 1. At this time, the pin characteristics (loH1, loL1, Von1, VoL1) must satisfy the values in
the redirect destination.

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

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

lICA serial transfer timing

L L tow 000
SCLAn N/
—
I
thieh ~ tF tsu:sTA — “— tHD:STA tsu:sto
tHD:sTA tsu:pAT -
A \ —
SDAANn \S
tBUF
I
Stop  Start Restart Stop
condition  condition condition condition

Remark n=0,1
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3.6 Analog Characteristics

3.6.1 A/D converter characteristics
Classification of A/D converter characteristics

Input channel

Reference Voltage

Reference voltage (+) = AVREFP

Reference voltage (—) = AVREFM

Reference voltage (+) = VDD

Reference voltage (—) = Vss

Reference voltage (+) = VBGR

Reference voltage (—) = AVREFM

ANIO to ANI14

Refer to 3.6.1 (1). Refer to 3.6.1 (3).

ANI16 to ANI26

Refer to 3.6.1 (2).

Internal reference voltage
Temperature sensor output

voltage

Refer to 3.6.1 (1).

Refer to 3.6.1 (4).

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

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

AVRerm=0V)
Parameter Symbol Conditions MIN. TYP. MAX. Unit
Resolution RES 8 10 bit
Overall errorhote! AINL 10-bit resolution 24V <AVrerr <55V 1.2 3.5 LSB
AVRerp = Vpp Note 3

Conversion time tcony 10-bit resolution 3.6V<Vbp<55V 2.125 39 us
Target pin: ANI2 to ANI14 27V<Vbb<55V 3.1875 39 us

24V<Vbps55V 17 39 us
10-bit resolution 3.6V<Vpbs55V 2.375 39 ps
Target pin: Internal reference | 2 7v <Vpp<55V 3.5625 39 us
voltage, and temperature
24V=sVpbsb55V

sensor output voltage (HS 17 39 Hs
(high-speed main) mode)

Zero-scale errorNotes 1.2 Ezs 10-bit resolution 2.4V <AVrerp <55V +0.25 % FSR
AVRerp = Vpp Note 3

Full-scale errorNotes 1.2 Ers 10-bit resolution 24V <AVrerr <55V +0.25 °%FSR
AVRerp = Vpp Note 3

Integral linearity error ILE 10-bit resolution 2.4V < AVrerp <55V 2.5 LSB

Note 1 AVRerp = Vob Note 3

Differential linearity error | DLE 10-bit resolution 24V <AVrerp <55V 1.5 LSB

Note 1 AVREFP = VDD Note 3

Analog input voltage VaiNn ANI2 to ANI14 0 AVrerp
Internal reference voltage output Vaar Note 4
(2.4 V <VpD £5.5V, HS (high-speed main) mode)
Temperature sensor output voltage Vmpsazs Note 4 Vv
(2.4 V<VbDp £5.5V, HS (high-speed main) mode)

(Notes are listed on the next page.)
R01DS0131EJ0350 Rev.3.50 163 of 200

Jun 30, 2020

RRENESAS




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

Notes 1. Excludes quantization error (£1/2 LSB).
2. This value is indicated as a ratio (%FSR) to the full-scale value.
3. When AVrere < Voo, the MAX. values are as follows.
Overall error: Add +1.0 LSB to the MAX. value when AVrere = Voo.
Zero-scale error/Full-scale error: Add £0.05%FSR to the MAX. value when AVgere = Voo.
Integral linearity error/ Differential linearity error: Add £0.5 LSB to the MAX. value when AVeere = Voo.
4. Refer to 3.6.2 Temperature sensor/internal reference voltage characteristics.
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RL78/G13 3. ELECTRICAL SPECIFICATIONS (G: INDUSTRIAL APPLICATIONS Ta = —40 to +105°C)

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

(Ta = —40 to +105°C, 2.4 V < EVbpo = EVbp1 < Vop £5.5V, 2.4 V < AVrerp < Vop < 5.5V, Vss = EVsso = EVss1 =0 V,
Reference voltage (+) = AVrerpr, Reference voltage (=) = AVrerm = 0 V)

Parameter Symbol Conditions MIN. TYP. MAX. Unit
Resolution RES 8 10 bit
Overall errorhote! AINL 10-bit resolution 24V <AVrerp <55V 1.2 5.0 LSB

EVDDO < AVRerp = Vpp Notes 3,4
Conversion time tconv 10-bit resolution 36V<Vbbs55V 2.125 39 us
Target pin : ANI16 to ANI26 27V<VDD<55V 3.1875 39 us
24V<Vbp<55V 17 39 us
Zero-scale erroriotes 1,2 Ezs 10-bit resolution 24V <AVrerP <55V +0.35 | %FSR
EVDDO < AVRerp = Vpp Notes 3,4
Full-scale errorNotes 1,2 Ers 10-bit resolution 2.4V < AVrerr < 5.5V +0.35 | %FSR
EVDDO < AVRerp = Vpp Notes 3,4
Integral linearity errorNee? | ILE 10-bit resolution 24V <AVrerr <55V 3.5 LSB
EVDDO < AVRerp = Vpp Notes 3,4
Differential linearity error | DLE 10-bit resolution 24V <AVrerPr 55V +2.0 LSB
Note 1 EVDDO < AVRerp = Vpp Notes 3,4
Analog input voltage VaN ANI16 to ANI26 0 AVRerp \
and EVooo
Notes 1. Excludes quantization error (£1/2 LSB).
2. This value is indicated as a ratio (%FSR) to the full-scale value.
3. When AVrere < Voo, the MAX. values are as follows.
Overall error: Add £1.0 LSB to the MAX. value when AVrere = Vop.
Zero-scale error/Full-scale error: Add £0.05%FSR to the MAX. value when AVeere = Voo.
Integral linearity error/ Differential linearity error: Add £0.5 LSB to the MAX. value when AVeere = Voo.
4. When AVrerr < EVopo < Voo, the MAX. values are as follows.
Overall error: Add +4.0 LSB to the MAX. value when AVrere = Voo.
Zero-scale error/Full-scale error: Add £0.20%FSR to the MAX. value when AVgere = Voo.
Integral linearity error/ Differential linearity error: Add 2.0 LSB to the MAX. value when AVeere = Voo.
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(3) When reference voltage (+) = Voo (ADREFP1 = 0, ADREFPO = 0), reference voltage (-) = Vss (ADREFM = 0),
target pin : ANIO to ANI14, ANI16 to ANI26, internal reference voltage, and temperature sensor output voltage

(Ta = —40 to +105°C, 2.4 V < EVbpoo = EVpbp1 < 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
Overall errorhote! AINL 10-bit resolution 24V<Vbpbs55V 1.2 7.0 LSB
Conversion time tconv 10-bit resolution 3.6V<sVbpbs55V 2.125 39 us

Target pin: ANIO to ANI14, 27V<Vbp<55V | 3.1875 39 us
ANI16 to ANI26
24V<\Vppbs55V 17 39 us
10-bit resolution 36V<sVbps55V 2.375 39 ps
Target pin: Internal reference | 5 7y <ypp<55Vv | 3.5625 39 us
voltage, and temperature 54V < Vop< v 17
sensor output voltage (HS 4V<Vop<55 39 Hs
(high-speed main) mode)
Zero-scale errorNetes 1,2 Ezs 10-bit resolution 24V<VpD<55V +0.60 %FSR
Full-scale errorhotes 1,2 Ers 10-bit resolution 24V <\Vpp<55YV +0.60 %FSR
Integral linearity errorNe®®? | ILE 10-bit resolution 24V<Vpp<55V 4.0 LSB
Differential linearity error | DLE 10-bit resolution 24V<Vops55V +2.0 LSB
Note 1
Analog input voltage VAN ANIO to ANI14 0 Vob
ANI16 to ANI26 0 EVopo
Internal reference voltage output Vagr Note3
(2.4 V <VbD £5.5V, HS (high-speed main) mode)
Temperature sensor output voltage Vrmpsas Note 3 \Y
(2.4 V <Vbp <5.5V, HS (high-speed main) mode)
Notes 1. Excludes quantization error (£1/2 LSB).

2. This value is indicated as a ratio (%FSR) to the full-scale value.

3. Refer to 3.6.2 Temperature sensor/internal reference voltage characteristics.
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(4) When reference voltage (+) = Internal reference voltage (ADREFP1 = 1, ADREFPO = 0), reference voltage (-) =

AVrerm/ANI1 (ADREFM = 1), target pin : ANIO, ANI2 to ANI14, ANI16 to ANI26

(Ta =—40 to +105°C, 2.4 V < EVbpo = EVpop1 < Vop £ 5.5 V, Vss = EVsso = EVss1 = 0 V, Reference voltage (+) = Vear Note3,
Reference voltage () = AVrermNote4 = 0 V, HS (high-speed main) mode)

Parameter Symbol Conditions MIN. ‘ TYP. ‘ MAX. Unit
Resolution RES 8 bit
Conversion time tcony 8-bit resolution 24V<Vpbps55V 17 39 us
Zero-scale errorhetes 1,2 Ezs 8-bit resolution 24V<VbD<55V +0.60 | %FSR
Integral linearity errorNte? ILE 8-bit resolution 24V<Vpp<55V 2.0 LSB
Differential linearity error Nete ! DLE 8-bit resolution 24V<Vbbs55V 1.0 LSB
Analog input voltage Vain 0 Vagr Note 3 \Y
Notes 1. Excludes quantization error (£1/2 LSB).
2. This value is indicated as a ratio (%FSR) to the full-scale value.
3. Refer to 3.6.2 Temperature sensor/internal reference voltage characteristics.
4. When reference voltage (-) = Vss, the MAX. values are as follows.
Zero-scale error: Add £0.35%FSR to the MAX. value when reference voltage (—) = AVRerm.
Integral linearity error: Add +0.5 LSB to the MAX. value when reference voltage () = AVRerm.
Differential linearity error: Add +0.2 LSB to the MAX. value when reference voltage (=) = AVRerm.
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3.6.2 Temperature sensor/internal reference voltage characteristics

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

Parameter Symbol Conditions MIN. TYP. MAX. Unit
Temperature sensor output voltage | Vimeszs | Setting ADS register = 80H, Ta = +25°C 1.05 \Y
Internal reference voltage Vear Setting ADS register = 81H 1.38 1.45 1.5 \
Temperature coefficient Fvtvps Temperature sensor that depends on the -3.6 mV/°C
temperature
Operation stabilization wait time tamp 5 us
3.6.3 POR circuit characteristics
(Ta=-40to +105°C, Vss =0 V)
Parameter Symbol Conditions MIN. TYP. MAX. Unit
Detection voltage Vror The power supply voltage is rising. 1.45 1.51 1.57 Vv
VpDR The power supply voltage is falling. 1.44 1.50 1.56 \
Minimum pulse width Nete Tew 300 us

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

register (CSC).
Tew
|-
Supply voltage (Vob) '
i VPOR
Veoror 0.7 V -------==-==---- o
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3.6.4 LVD circuit characteristics

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

Parameter Symbol Conditions MIN. TYP. MAX. Unit
Detection Supply voltage level Vivoo The power supply voltage is rising. 3.90 4.06 4.22 \
voltage The power supply voltage is falling. 3.83 3.98 413 v
Vivot The power supply voltage is rising. 3.60 3.75 3.90 \
The power supply voltage is falling. 3.58 3.67 3.81 \
Vivoz The power supply voltage is rising. 3.01 3.13 3.25 \
The power supply voltage is falling. 2.94 3.06 3.18 \Y
Vivps The power supply voltage is rising. 2.90 3.02 3.14 \
The power supply voltage is falling. 2.85 2.96 3.07 \Y
Vivb4 The power supply voltage is rising. 2.81 2.92 3.038 \
The power supply voltage is falling. 2.75 2.86 2.97 \Y
Vivbs The power supply voltage is rising. 2.70 2.81 2.92 \
The power supply voltage is falling. 2.64 2.75 2.86 \
Vivoe The power supply voltage is rising. 2.61 2.71 2.81 \Y
The power supply voltage is falling. 2.55 2.65 2.75 \Y
Vivor The power supply voltage is rising. 2.51 2.61 2.71 \
The power supply voltage is falling. 2.45 2.55 2.65 \
Minimum pulse width tw 300 us
Detection delay time 300 us

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

Parameter Symbol Conditions MIN. TYP. MAX. Unit

Interrupt and reset | Vivooo Vpocz, Vroct, Vroco = 0, 1, 1, falling reset voltage 2.64 2.75 2.86

mode VLvopi LVIS1, LVISO = 1,0 |Rising release reset voltage | 2.81 2.92 3.03 v

Falling interrupt voltage 2.75 2.86 2.97 \Y

Vivopz LVIS1, LVISO =0, 1 [Rising release reset voltage 2.90 3.02 3.14 \

Falling interrupt voltage 2.85 2.96 3.07 \

Vivops LVIS1, LVISO =0, 0 |Rising release reset voltage 3.90 4.06 4.22 \

Falling interrupt voltage 3.83 3.98 413 \Y

3.6.5 Power supply voltage rising slope characteristics

(Ta = —40 to +105°C, Vss = 0 V)

Parameter Symbol Conditions MIN. TYP. MAX. Unit

Power supply voltage rising slope Svop 54 V/ms

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

(Ta = —40 to +105°C, Vss = 0 V)

Parameter

Symbol

Conditions

MIN.

TYP.

MAX.

Unit

Data retention supply voltage

VoDDR

1 .44Note

5.5

Note This depends on the POR detection voltage. For a falling voltage, data in RAM are retained until the voltage
reaches the level that triggers a POR reset but not once it reaches the level at which a POR reset is generated.

STOP mode

T

STOP instruction execution

Standby release signal
(interrupt request)

Vooor

RAM data retention ——

3.8 Flash Memory Programming Characteristics

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

Operation mode

TA = 85°C Note 4

Parameter Symbol Conditions MIN. TYP. MAX. Unit
CPU/peripheral hardware clock foLk 24V<Vop<55V 1 32 MHz
frequency
Number of code flash rewrites Cerwr Retained for 20 years 1,000 Times
Notes 1,2,3 TA — 85°C Note 4
Number of data flash rewrites Retained for 1 years 1,000,000
Notes 1,2,3 TA — 2500

Retained for 5 years 100,000
TA = 8500 Note 4
Retained for 20 years 10,000

Notes 1.
rewrite.

2.  When using flash memory programmer and Renesas Electronics self programming library.

1 erase + 1 write after the erase is regarded as 1 rewrite.The retaining years are until next rewrite after the

3. These are the characteristics of the flash memory and the results obtained from reliability testing by
Renesas Electronics Corporation.

4. This temperature is the average value at which data are retained.
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3.9 Dedicated Flash Memory Programmer Communication (UART)

(Ta =-40 to +105°C, 2.4 V < EVbbo = EVbb1 < Vbb £ 5.5 V, Vss = EVsso = EVss1 = 0 V)

Parameter Symbol Conditions MIN. TYP. MAX. Unit

Transfer rate During serial programming 115,200 1,000,000 bps

3.10 Timing of Entry to Flash Memory Programming Modes
(Ta =—40 to +105°C, 2.4 V < EVppo = EVpp1 £ Vbp £5.5 V, Vss = EVsso = EVss1 = 0 V)

Parameter Symbol Conditions MIN. TYP. MAX. Unit
Time to complete the communication| tsuinir POR and LVD reset must be released before 100 ms
for the initial setting after the the external reset is released.

external reset is released

Time to release the external reset tsu POR and LVD reset must be released before 10 us
after the TOOLO pin is set to the low the external reset is released.

level

Time to hold the TOOLO pin at the | trp POR and LVD reset must be released before 1 ms
low level after the external reset is the external reset is released.

released

(excluding the processing time of the
firmware to control the flash
memory)

<1> <2> <3> <4>

723 us + thp
processing

time 1-byte data for setting mode

TOOLO \ [ ...

tSU tSUINIT

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

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

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

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

Remark tsuinit: Communication for the initial setting must be completed within 100 ms after the external reset is released
during this period.
tsu:  Time to release the external reset after the TOOLO pin is set to the low level
tho:  Time to hold the TOOLO pin at the low level after the external reset is released (excluding the processing
time of the firmware to control the flash memory)
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4. PACKAGE DRAWINGS

4.1 20-pin Package

JEITA Package Code RENESAS Code Previous Code MASS (TYP.) [g]
P-LSSOP20-0300-0.65 PLSP0020JC-A S20MC-65-5A4-3 0.12

HARAARARAR

detail of lead end

I a ,,,,,,,,,,,,,,,,,,,,,,,,,

' C —K A 6.65:0.15
0.475 MAX.
=D B

0.65 (T.P.)
NOTE

+0.08
0.247407

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

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
30+52

0.25
0.6£0.15

c|ld| U | ZIE || X||—|T|®|Mm O |O®

©2012 Renesas Electronics Corporation. All rights reserved.
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<R>
JEITA Package code REMNESAS code MASS(TYP.)[g]
P-TSSOP20-4 40x6.50-0.65 PTSPO020JI-A 0.08
2
S
| I | —1 E1 I:E] -
ra |
T |
| |
] B
1 10
[£] 20X b
EXEETIEER
[2] D
o, C f + L
=N E |
searma__ 4 JCCTAIARAAAAL A ———
PLAME J Reference Dimension in Millimeters
Al—A2— A Symbol
Min. Nom. Max.
A - - 1.20
Al 0.05 - 0.15
) A2 0.20 1.00 1.05
Detail of Lead End
b 0.18 - 0.30
—=— C 0.08 0.127 0.20
D 6.40 B.50 8.80
Ei 4.30 4.40 4.50
IR\ E .40 BSC
= - GAUGE PLANE = D.85B3C
B e T | L1 1.00 REF
. i L 0.50 0.60 0.75
5 0.20 - -
—1— 5 - : =
aaa 0.10
NOTES: bbb 0.10
1.DIMENSION 'Tf AND 'E1* DOES NOT INCLUDE MOLD FLASH. coo 0.05
2 DIMENSION 'B' DOES NOT INCLUDE TRIM OFFSET. 0 720
3.DIMENSION 'DY AND "E1' TO BE DETERMINED AT DATUM PLANE [H. :
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4.2 24-pin Package

JEITA Package code RENESAS code Previous code MASS(TYP.)[g]
P-HWQFN24-4x4-0.50 PWQNO0024KE-A P24K8-50-CAB-3 0.04
D
18 13
0
19 12 DETAIL OF (A) PART
,{, E 4 1 A
I O B =
24 7 Y L,
., 0
1 6
INDEX AREA

I
y |S
Referance| Dimension in Millimeters

Symbol Min Nom Max
D D 395 | 400 | 4.05
2
E 395 | 400 | 4.05
e /EXPOSED DIE PAD A —— | — | o#&0
! 6 Ay 0.00 | — —
vuuuuy o | 018 | 025 | 00
24 =g B — | om0 | —
B P - Lp 030 | 040 | 050
D) d y — — 0.05
Ze+ D d 7o — 075 | —
19 - & 12 Ze - 0.75 -
ANNNANNM c2 015 | 020 | 0.25
18 13
Dz — 250 | —
Zp [e] E, - 250 | —
0
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JEITA Package code RENESAS code MASS(TYP.)[g]
P-HWQFN024-4x4-0.50 PWQNO0024KF-A 0.04
2X
18 1 13
19 12

- 4 - D
INDEX AREA — ‘
(D/2 X E/2) \
ox 24 ‘ 7
Em ¢ 1 i 6 E
(B E
cce |C
|
L= ]
NI SEATING PLANE
R b(24X) bbb(M) |C | A |B
24X 1 — @ ddd% c ‘ ‘ Reference Dimension in Millimeters
C
E@. Symbol Min. Nom. Max.
A _ _ 0.80
~—— E2 ——{ [ |c|A[B] A1 000 | 002 | 005
] \ 6 A3 0.203 REF.
|
EIEOINEE JuU U‘U U 11— exrosebDIEPAD| b 018 | 025 | 0.30
24 | a’ D 4.00 BSC
D) ‘ - E 4.00 BSC
VR ol I S I e 0.50 BSC
) ‘ - L 0.35 0.40 0.45
3 | E K 0.20 — —
19 ‘ 12 D2 2.55 2.60 2.65
wﬂ analia ﬂwf E2 2.55 2.60 2.65
L(24X) K(24X) aaa 0.15
bbb 0.10
cce 0.10
ddd 0.05
eee 0.08
fff 0.10
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4.3 25-pin Package

JEITA Package Code

RENESAS Code

Previous Code

MASS (TYP,) [g]

P-WFLGA25-3x3-0.50

PWLGO0025KA-A

P25FC-50-2N2-2

0.01

21x¢bPlox @] s[AB]

INDEX MARK

ob
(LAND PAD)

$0.34+0.05
(APERTURE OF
SOLDER RESIST)

ZD
Dlwls]A ZE— el
(500 0 s
5§ | O0O0O0O0 |4
e - Lﬁ%@%s 227
@/ O O O O |2
0 0o
‘ INDEX MARK
ED CB A
Slw[s]e] o
Af
(UNIT:mm)
ITEM DIMENSIONS
D 3.00+0.10
E 3.00+0.10
DETAIL OF (D) PART w 0.20
R0.17+0.05 0.43+0.05— [e] 0.50
R0.12+0.05 0.33+0.05— A 0.69 +0.07
0.50+0.05— b 0.24 +0.05
0.36520.05 X 0.05
y 0.08
y1 0.20
ZD 0.50
ZE 0.50
0.365+0.05 R0.165+0.05
0.50+0.05
0.33+0.05 R0.215+0.05
0.43+0.05
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4.4 30-pin Package

JEITA Package Code RENESAS Code Previous Code MASS (TYP)) [g]
P-LSSOP30-0300-0.65 PLSP0030JB-B S30MC-65-5A4-3 0.18

HARAARAARARRARA

detail of lead end

O S
THERHHEHRERAERY ]

Qooooomoooonoog § 0 . e 2l

} C ‘ Q‘ N ‘S‘ —~r=B ITEM MILLIMETERS
L B A 9.8520.15
Db M ® K 048 A
0.65 (T.P)
0.24+3:88
0.120.05
1.340.1
12
8102
6.10.2
1.00.2
0.170.03
05
013
0.10

1
|

NOTE

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

o+5°
3130

0.25
0.6+0.15

clH| v [Z|IE|r|X|«|—|T|@|TMm O |O®
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4.5 32-pin Package

JEITA Package code RENESAS code Previous code MASS (TYP.)[g]
P-HWQFN32-5x5-0.50 PWQNO0032KB-A P32K8-50-3B4-5 0.06
D

24 17

25 16 DETAIL OF @ PART
JF E A
| =

32 9 LA o

P/

1 8

INDEX AREA

S 1
o | o )
ol Y |S ————
Referance| Dimension in Millimeters
Symbol | Min Nom | Max
D D 4.95 5.00 5.05
2
E 4.95 5.00 5.05
—Lp EXPOSED DIE PAD A — — 0.80
! 8 A 0.00 | — —
uuuujyguuu
) ae b 0.18 0.25 0.30
) c — 0.50 —
- (- Lp 0.30 0.40 0.50
=] 4 X — | — 0.05
+ E2
g g y — | —1 oos
Zg— - - io — 075 | —
P S £ _ 075 | —
NANNNNNNMN c2 015 | 020 | 0.25
24 17 Do — 3.50 —
Zp e E, — | 350 | —
0
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JEITA Package code RENESAS code | MASS(TYP.)[d]
P-HWQFNO032-5x5-0.50 PWQNOO32KE-A 0.06
2X
(D [aaaC|
24 17
|
25 16
|
s -— D
INDEX AREA |
(D/2 X E/2)
ox 32 | 9
|
[ ]aaalC : 5 ‘
E
C
// | cce !
I I [
Al A3) M EATING PLANE
32X | | e __[].  bG2X) & bbb®@[C|A[B|
S eee[C aa@lc] Dimension n i
Reference imension in Millimeters
- STHOICTAE] Symbol 1 \in | Nom. | Max.
A — — 0.80
1 8
A 0.00 0.02 0.05
UuU U,U Uu As 0.203 REF.
(& @IClA[8] = - 018 | 025 | 030
= | c b ) . .
- - D 5.00 BSC
) - E 5.00 BSC
DR— =t 4 e 0.50 BSC
) | - L 0.35 0.40 0.45
D) d K 0.20 — —
250 ) ! - D- 3.15 3.20 3.25
ANANANAIANANA E. 315 | 320 | 3.25
24 n7
aaa 0.15
L(32X) K(32X) bbb 0.10
cce 0.10
ddd 0.05
eee 0.08
fif 0.10
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4.6 36-pin Package

JEITA Package Code RENESAS Code Previous Code MASS (TYP) [g]

P-WFLGA36-4x4-0.50 PWLGO0036KA-A P36FC-50-AA4-2 0.023

32x9b[H]ox @] S[AB]
ZD
L1 {ﬂ
=p-0-O CP CP 6
©OO0000O0 5
R
(OO ONONO) 4
J‘» E —+ -1+ + 2.90
/@o 0000 |3
‘ O0000O0 |2
(:P O 0|00 1
+ {+ |
/ @ 24
FEDGCTGBA
INDEX MARK ‘Slw[s|B] @/ 60 \@
A
|
| T !
‘ ]
o[y [s]
DETAIL (©) DETAIL (D) DETAIL (E) T
[ 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
~0.75 0.75 E 4.00+0.10
¢ ~0.55 0.55 " 020
le] 0.50
\\ 7 A 0.69+0.07
b 0.24+0.05
ob
<0 —
y .
$0.34+0.05
(APERTURE OF 0.55 0.55 N R0.275+0.05 yi 020
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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4.7 40-pin Package

JEITA Package code RENESAS code Previous code MASS (TYP) [g]
P-HWQFN40-6x6-0.50 PWQNO0040KC-A P40K8-50-4B4-5 0.09
D
30 21
31 20 DETAIL OF (A) PART
JF E A
| =
40 11 —A —C2
P/
1 10
INDEX AREA

Referance| Dimension in Millimeters
Symbol | Min Nom | Max
D D 5.95 6.00 6.05
2

E 5.95 6.00 6.05
—Lp EXPOSED DIE PAD A — T — T os0
] 1UUUUUUUUL}O/ A | 000 ] — | —
0P =k b 0.18 0.25 0.30
-] d — 0.50 —
3 E Lp 0.30 | 040 | 050
P g X — | — 0.05
= + = Re — — 0.05

») (- y .
-] d Zp - 0.75 —
Ze ] ?} E Ze — 0.75 —
“Cannnannnnn 1% cz | 015 | 020 | 025
30 21 Ds — 450 —
Zp @ E, — 450 | —

o[&]x 05 [ AB]
©2013 Renesas Electronics Corporation. All rights reserved.
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JEITA Package code RENESAS code MASS(TYF )[g]
P-HWQFND40-6x6-0.50 PWQNODOKD-A 0.08
ax
[ aas]c]
30 | il
|
3 i 20
|
R
IMDEX AREA /
(V2 X E2)
40 i
SERE : 5

Jun 30, 2020

S| C |
| 3 alf SEATING FLANE
b{40) bbb(M) | C| A (B
40X — M2 %W@H—l—l
E Reference Dimensicn in Millimeters
E I$~ q’ﬁ'_@ clale Symbal Min. Mom. Bax.
1 i A 0.80
IANAUARRN/INRVARRNR| — EXPOSED As 0.00 0.02 0.05
AE = |11 DIE PAD
Aa 0.203 REF.
[ [
=, - b 018 | 025 | o030
- | ] o 6.00 BSC
[ ] o
o S E .00 BSC
2 = + = 5
= | p= e 0.50 BSC
- I ] L 0.30 0.40 0.50
313 - K 0.20
(|20
i o s 4.45 450 455
ATANANAN A TANATANAN|
0 z E: 4.45 450 4.55
L{40x) K(0X) 3aa 0.15
bbb 0.10
ooo 0.10
ddd 0.05
=1 0.08
i 0.10
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4.8 44-pin Package

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
134 22 c—
—] — h\\
—] - SRS  —
1 1 0 L
—1 —
= —+ —3— E HE Lp
1 1 L1~
i 1
— 1
O (UNIT:mm)
REE R 12 ) ITEM DIMENSIONS
1 ‘ ‘ 11 D 10.00+0.20
i U U u U U U U T U E 10.00+0.20
L 7E | I B HD 12.00+0.20
HE 12.00+0.20
R ZD A 1.60 MAX.
A1 0.10+0.05
b A A2 1.40+0.05

A3 025
A2 0.37+0.08
3750507

‘ 0.055
|/ ‘ - c 0.145%5:022
T

Lp  0.60£0.15
L1 1.00£0.20
oy [s] A1 e
378

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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JEITA Package Code RENESAS Code Previous Code MASS[Typ.]
P-LQFP44-10x10-0.80 PLQP0O044GC-D — 0.36g
HD
*1p
33 23
34 1 1122
- |
- |
- |
- |
o M u H
1 %
- |
- |
- i)
44 T 112
SEEEEEREGEN
1 1 NOTE 4
Index area
NOTE 3
NOTE)
1. DIMENSIONS "1" AND “x2” DO NOT INCLUDE MOLD FLASH.
2. DIMENSION “x3* DOES NOT INCLUDE TRM OFFSET.
3. PN 1 VISUAL INDEX FEATURE MAY VARY, BUT MUST BE
LOCATED WITHN THE HATCHED AREA.
4. CHAMFERS AT CORNERS ARE OPTIONAL; SIZE MAY VARY.
Reference| _Dimension in Milimeters
Symbol | jin Nom Max
D 9.8 10.0 10.2
E 9.8 10.0 10.2
A2 —_— 1.4 e
HD 18 12.0 12.2
HE 1.8 12.0 12.2
A —_— _— 16
< Al 005 | — | 0.5
Lp bp 0.22 0.37 0.45
L c 003 | — | 020
Delall F P 0" 35" 8"
[e] — | 080 | —
X | — 0.20
y — | — | 010
Lp 0.45 0.6 0.75
[ —_— 1.0 —
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4.9 48-pin Package

JEITA Package Code

RENESAS Code

Previous Code

MASS (TYP) [g]

P-LFQFP48-7x7-0.50

PLQP0048KF-A

P48GA-50-8EU-1

0.16

QHHHHHHHHHHQ
=N d=
5.0 =
JUUUOUUH UL
o b x @[s]

detail of lead end

auiiililiil

44|7+

\ C—
!\
1 N—— —F
0 7& L
Lp
(UNIT:mm)
ITEM DIMENSIONS
D 7.00+0.20
E 7.00+0.20

HD 9.00+0.20
HE 9.00+0.20

NOTE

A1~

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

©2012 Renesas Electronics Corporation. All rights reserved.

A 1.60 MAX.
Al 0.10£0.05
A2 1.40£0.05
0.25
T b 022:005
c 0.145 fggig
L 0.50
Lp 0.60£0.15
L1 1.00+0.20
) 378
[e] 0.50
X 0.08
y 0.08
ZD 075
ZE 075
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JEITA Package Code RENESAS Code Previous Code MASS (Typ) [g]
P-LFQFP48-7x7-0.50 PLQPO048KB-B — 0.2
Ho Unit: mm
#9 D
36 25
7 A\ |
37 IT I 24
 —— —T—=]
] T
o T
 —— 1
= - al
- = - o T
] -
 —— 1=
] —— |
] T
48 I / e
IR EEERS i
1 e 12 NOTE 4
\ Inaex area NOTE)
NOTE 3 1. DIMENSIONS **1” AND **2” DO NOT INCLUDE MOLD FLASH.
2. DIMENSION “*3” DOES NOT INCLUDE TRIM OFFSET
= F 3. PIN 1 VISUAL INDEX FEATURE MAY VARY, BUT MUST BE
LOCATED WITHIN THE HATCHED AREA.
/ ] / \ \ 4 CHAMFERS AT CORNERS ARE OPTIONAL, SIZE MAY VARY.
S f \ r
. “ ﬂ ]\ ‘ Reference | Dimensions in millimeters
H / symbel | win | Nom | Max
~[v[s — D 6.9 7.0 71
@ % E |69 70 71
P [&Tx @
= e || — || @ | —
Hp 8.8 9.0 9.2
He 8.8 9.0 9.2
( \ - A — — 1.7
<| & )- = E S Aq 0.05 — 0.15
il [ fj_f_ﬁum bp | 0.17 | 0.20 | 0.27
H c | 009| — |020
< ; 8 0° | 35°| 8°
L B | — [ o5 ]| —
_ X — | — | o008
Detail F 0.08
y == e i
Lp 045 | 06 | 0.75
Ly | = 1.0 .
© 2015 Renesas Electronics Corporation. All rights reserved.
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JEITA Package code RENESAS code Previous code MASS(TYP.)[g]
P-HWQFN48-7x7-0.50 PWQNO0048KB-A P48‘P‘(88F->5J('31-?B4-6 0.13
D
36 25
37 24 DETAIL OF (A) PART
A+ E A
I O =
48 13 —A —c2
P/
7 12
INDEX AREA
Referance| Dimension in Millimeters
Symbol Min Nom | Max
D D 6.95 7.00 7.05
2
E 6.95 7.00 7.05
—Lp EXPOSED DIE PAD A — = 0.80
1 12 . .
UUUUUUUUUUY 7, A | 000
48P (= b 0.18 0.25 0.30
3 S [e] — | 050 | —
g g Lp 0.30 0.40 0.50
=) + g Es X — — 0.05
g g y - — 0.05
P g - -
Ze— D d Zp 0.75
::3} = Ze — 0.75 —
T annnnnnannnn 12 c2 0.15 | 020 | 0.25
% 2 D2 — | 550 | —
Zp el E, — 550 | —

e
b
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<R>

JEITA Package code RENESAS code MASS(TYP.)[g]
P-HWQFMO48-TxT7T-0.50 PWQNO043KE-A 0.13
7
(] asa]C]
36 ! a5
37 24

INDEX, AREA
(D2 XED)

N\

o) |
| 1
A 3] SEATING PLANE
b 48} bbb | C| A B
P e |l sl TOIAR]
E Reference Dimension in Millimeters
E2 |$ EOERAE Symbal Min. Mom. Max.
1 | 13 A 0.80
TUUUUTUUTUUTUTY 4 exrosep A 0.00 0.02 0.05
EIECIERE B/ i{'® DIEPAD A 0.20% REF.
- | (a
= i 3 b 020 [ o025 | oan
— | (= D 7.00 BSC
- | E E 7.00 BSC
D2 _E;_—_—_+_—__'_E_ e 0.50 BSC
) ! (- L 0.30 0.40 0.50
— | fZ K 0.20
[ | ]
D: 5.50 555 5.80
-] | (o
£ - E: 5.50 5.55 5.80
| -
ﬂﬁl’l[—lﬂﬂlﬂﬂﬂﬂﬂrr 333 0.15
® | A bbb 0.10
_ L(48) . Ki48X) oo 010
ddd 0.05
=11 0.08
i 0.10
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4.10 52-pin Package

JEITA Package

Code

RENESAS Code

Previous Code

MASS (TYP) [g]

P-LQFP52-10x1

0-0.65

PLQP0052JA-A

P52GB-65-GBS-1

0.3

HD
%2
D
(39 27 ) _
|40 26l detail of lead end
] -
] [ \
] [ \
] - \ c—
] - 5 / \
=i= + = E HE - PNt
] - j
] - 0 ™1 L
] -
] [
] [
(- Q 14|
\f 1 L 18
>_< (UNIT:mm)
ITEM DIMENSIONS
° A7 D 10.00£0.10
A2+ E 10.00+0.10
| HD 12.00+0.20
/ \ \ HE 12.00+0.20
A1 0.10+0.05
A2 1.40
oLy Al- b 0.32+0.05
c 0.145+0.055
NOTE
L 0.50+0.15
1.Dimensions “%1” and “*%2” do not include mold flash. P) 0° 1o 8°
2.Dimension “3%3” does not include trim offset. le] 0.65
X 0.13
y 0.10
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4.11 64-pin Package

JEITA Package Code

RENESAS Code

Previous Code

MASS (TYP) [q]

P-LQFP64-12x12-0.65

PLQP0064JA-A

P64GK-65-UET-2

0.51

HD
D
AN0nnnnannnaNnnY
48 33
149 32 [
— - o
— — | c—
— — |
] | L»“ — L
—] 1 j
— — 6 — L
— —J L
— —+ = E HE p
—] — f=— L1 —~
—] —
—] —
—] 1 (UNIT:mm)
[— — ITEM DIMENSIONS
—1 O 3 D 12.00+0.20
—E—64 173 E 12.0040.20
1 HD 14.00+0.20
i HE 14.00+0.20
L Z7E | UUUHUUU ' A 1.60 MAX.
A1 0.10+0.05
-~ ZD A2 1.40£0.05
A3 0.25
b A3 025
A b 0.327505
A2+ c 0.145+3:098
L 0.50
[ \ Lp 0.60+0.15
J] \ Al L1 1.0040.20
‘ 0 3013
oy s A1 B s
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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JEITA Package Code RENESAS Code Previous Code MASS (TYP) [g]
P-LFQFP64-10x10-0.50 PLQPO0O064KF-A P64GB-50-UEU-2 0.35
HD
D
LT
48 33
—49 32—
[ — — c—
—] — \1
— — ==
—] —
0 L
— — ]
— — L
—] + — E HE P
—] — le— L1 —
—] —
— —
—] —
— — (UNIT:mm)
— —
T e O 17> ITEM DIMENSIONS
D 10.00£0.20
1 E 10.00+0.20
‘ HD 12.00£0.20
- ZE | i HE  12.00+0.20
A 1.60 MAX.
] 7D A1 0.10+0.05
A2 1.40+0.05
0.25
AT b 0.22+0.05
A2 ¢ 0.145+3:0%8
ﬁ \ L 0.50
Lp 0.60+0.15
L L1 1.0040.20
i ’] 3°t§2
v [s A1- ] 050
E . X 0.08
y 0.08
ZD 1.25
NOTE ZE 1.25

Each lead centerline is located within 0.08 mm of
its true position at maximum material condition.
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JEITA Package Code RENESAS Code Previous Code MASS (Typ) [g]
P-LFQFP64-10x10-0.50 PLQPO0064KB-C — 0.3
Unit: mm
Hp
1 g
48

ERARRARRARARARRR )

_J
49 == 32
& < 17

:ﬂ

PYYFRRRRORRTRT.

ARAAREAAAARRAAA
CEEEEEEEEELEELE:

[]

NOTE 4
Index area
NOTE 3
F NOTE)
— |. DIMENSIONS “*1” AND “*2" DO NOT INCLUDE MOLD FLASH.
\/7 2. DIMENSION “*3" DOES NOT INCLUDE TRIM OFFSET.
/] [ 1\ \ 3. PIN 1 VISUAL INDEX FEATURE MAY VARY, BUT MUST BE
JAOAAAAMAAMAAAMAArT ., |/ LOCATED WITHIN THE HATCHED AREA.
N L / 4. CHAMFERS AT CORNERS ARE OPTIONAL, SIZE MAY VARY.
-
a *3 bp Reference | Dimensions in millimeters
P[x @ Symbol | nin | Nom | Max
D 99 10.0 | 101
E 9.9 10.0 | 101
Ao — 14 s
Hp 11.8 | 12.0 | 122
( \ He 118 | 120 | 12.2
e}
= A o | A
<| & T e T
| }\: T A Joos| — |15
- (17147 bp | 0.15| 0.20 | 0.27
2 ! c |009| — |o020
Lp b 0° | 35 | 8
L1 le] . 05 o
Detail F . - - 008
y — — | 0.08
Lp 045 | 06 | 0.75
Li | — 1.0 —
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JEITA Package Code RENESAS Code Previous Code MASS (TYP) [g]

P-VFBGAG64-4x4-0.40 PVBGO0064LA-A P64F1-40-AA2-2 0.03

D D w [s|Aa|] zE— ZD

OO000000
O0000000
5] 00000000
T 00000000
O00O0

00000000
00000000
ooooooogj

m

\

I
OOO0O0LO0O0O0
- N W s OO N

HGFEDT CIBA
INDEX MARK

INDEX MARK

®
-
0
=

(UNIT:mm)
ITEM DIMENSIONS

n2- a0t

| w 0.15

| A 0.89+0.10

: — Al 0.2040.05
e — A U}UQ)Q)U A2 0.69

[e] 040
E N b 0.25+0.05

X 0.05
oo[D] ox @[s[A B yv1 2(2)3
ZD 0.60
ZE 0.60
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4.12 80-pin Package

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
nIIAnAnann; =
60 41 ) j
=0 W= L\ —- §
— — j
— —
— — 0 L
— —
— —
— —
— JF — E HE
— —
| — ——) Referance Dimension in Millimeters
— — Symbol Min Nom Max
g g D 13.80 | 14.00 | 14.20
— O — E 13.80 | 14.00 | 14.20
B =80 21 /= HD 17.00 | 17.20 | 17.40
" - 20, e
1 Tt 17.00 | 17.20 | 17.40
RO A — [ — [
—ZE A 0.05 | 0125 | 0.20
. 7D A2 1.35 1.40 1.45
— 025 | —
bp || x @[ s | AB | bp | 026 | 032 | 038
c 0.10 | 0.145 | 0.20
A — 0.80 —
L . } )
A2 p 0.736 | 0.886 | 1.036
L1 1.40 1.60 1.80
i 0 0° 30 8°
: \ - le] — 0.65 —
X — — 0.13
o[y s Al T AT
ZD — | 0825 | —
ZE — | 0825 | —

©2012 Renesas ElectronicsCorporation. All rights reserved.

R0O1DS0131EJ0350 Rev.3.50

Jun 30, 2020

RRENESAS

194 of 200



RL78/G13 4. PACKAGE DRAWINGS
JEITA Package Code RENESAS Code Previous Code MASS (TYP) [g]
P-LFQFP80-12x12-0.50 PLQPO080KE-A P80GK-50-8EU-2 0.53
HD
D
detail of lead end
60 41
61 40—
— Cc—
— I\
— =
= i
—
— 0 — L
—
+ — E HE Lp
g L1 —
g (UNIT:mm)
— ITEM DIMENSIONS
— D 12.00+0.20
O i E 12.00+0.20
D 80 21— HD 14.00+0.20
1 || 20 HE 14.00+0.20
| e Y i A 10000
A2 1.40+0.05
- ZD 0.25
b 0.22+0.05
b ¢ 0.145%09%
A L 0.50
Lp 0.60+0.15
A2 L1 1.00£0.20
0 3213
e] 0.50
X 0.08
y 0.08
ZD 1.25
ZE 1.25

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

©2012 Renesas Electronics Corporation. All rights reserved.

RO1DS0131EJ0350 Rev.3.50 195 of 200

Jun 30, 2020 RENES



RL78/G13 4. PACKAGE DRAWINGS

JEITA Package Code RENESAS Code Previous Code MASS (Typ) [g]
P-LFQFP80-12x12-0.50 PLQPO0B0KB-B — 0.5
Ho
*1 p Unit: mm
60 41

HRARARARARAAARARARAH

-
61 40 |
80 21
A | ]
ﬁ

A A S

HARARARARAAARARARARA
LR R EEE L

1 20 \ NOTE4  NOTE)
Index area 1. DIMENSIONS “*1” AND “*2" DO NOT INCLUDE MOLD FLASH
NOTE 3 2. DIMENSION “*3” DOES NOT INCLUDE TRIM OFFSET.

3. PIN 1 VISUAL INDEX FEATURE MAY VARY, BUT MUST BE
LOCATED WITHIN THE HATCHED AREA

/i 4. CHAMFERS AT CORNERS ARE OPTIONAL, SIZE MAY VARY.

'7_7'\< Reference | Dimensions in millimeters
[] [ 1)) Symbol | Min | Nom | Max
\ ) D | 1.9 | 120 | 121
\\—-7/ E 11.9 | 120 | 121
[y ]s] Az — | 14 | —
2 5 Ho | 138 | 140 142
= p He 13.8 | 14.0 | 142
A - - 1.7
A1 0.05 — 0.15
bp 0.15 | 0.20 | 0.27
5 ( \ o c 009 | — | 020
o = ' \ Sy o b 0° | 35° | &
/L] / ---—L:,:f _i o €] — 05 _
p lf ; X — | — Joos
L y — — | 0.08
L Lp 0.45 06 | 0.75
L1 —_— 1.0 —

Detail F
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RL78/G13

4. PACKAGE DRAWINGS

4.13 100-pin Package

JEITA Package Code

RENESAS Code

Previous Code

MASS (TYP,) [g]

P-LFQFP100-14x14-0.50

PLQPO100KE-A

P100GC-50-GBR-1

0.69

detail of lead end

A7

L1
c—
f;‘l —!
N
AL,
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.
Al 0.10+0.05
A2 1.40+0.05
0.25
b 0.22+0.05
+0.055
c 0.14570_045
L 0.50
Lp 0.60+0.15
L1 1.00£0.20
o+ 5°
T o =%
le] 0.50
X 0.08
y 0.08
ZD 1.00
ZE 1.00

©2012 Renesas Electronics Corporation. All rights reserved.

R0O1DS0131EJ0350 Rev.3.50

Jun 30, 2020

RRENESAS

197 of 200



RL78/G13

4. PACKAGE DRAWINGS

JEITA Package Code

RENESAS Code

Previous Code

MASS (Typ) [g]

P-LFQFP100-14x14-0.50 PLQP0O100KB-B — 0.6
b Unit: mm
*1 D
75 51
1 -~
76 54 s 50 !.E
[ = o e | =-
= = I-v-—-
= i e | I-il
== o =] =
i | =u
[ = o e | =-
=] o — ] =
| s ) | I-il
== = =
s = | i
i =] o B :.=
= = =
== === =
== == =
== == =
1005 / £ =
HHH\HHkHHHHHHHHHHHHHHHHHHH/\lza E
1 ' 25 '
\lndex area NEEA NOTE)
NOTE 3 F 1. DIMENSIONS “*1" AND “*2" DO NOT INCLUDE MOLD FLASH.
2. DIMENSION "*3" DOES NOT INCLUDE TRIM OFFSET.
S 3. PIN 1 VISUAL INDEX FEATURE MAY VARY. BUT MUST BE
” 7 \ \‘ LOCATED WITHIN THE HATCHED AREA.
| 4. CHAMFERS AT CORNERS ARE OPTIONAL, SIZE MAY VARY.
L] /
\\_,/ Reference | Dimensions in millimeters
@ B, Symoel | Min | Nom | Max
]x @) D | 139 140 | 141
E 13.9 | 14.0 | 141
Az — 14 —
Ho | 158 | 16.0 | 16.2
( l He | 158 | 16.0 | 16.2
< & § . A — = | 47
N A Joos| — |05
=S N B
11 bp | 015 | 0.20 | 0.27
< . : ¢ |oo9| — |o020
) e 8 Q° 3:5 8°
1
Detail F [€] — ae —
X — | — |oo8
y = | — |l0/08
Lp 0.45 0.6 0.75
L1 — 1.0 e
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RL78/G13

4. PACKAGE DRAWINGS

JEITA Package Code

RENESAS Code

Previous Code

MASS (TYP) [g]

P-LQFP100-14x20-0.65

PLQP0100JC-A

P100GF-65-GBN-1

0.92

HD

D
anonaonononoonn
%0
1?00 3(81

L S L L O
—ZE
—+=—2D

b x @[ s | AB

A2

detail of lead end

IS

C—

IR

ol
L
Lp
(UNIT:mm)
ITEM DIMENSIONS
D 20.0040.20
E 14.00+0.20
HD 22.0040.20
HE 16.00+0.20
A 1.60 MAX.
Al 0.10+0.05
A2 1.40%0.05
0.25
b 032+398
¢ 0.14570:9%
L 0.50
Lp 0.60+0.15
L1 1.00£0.20
6 3°r8;
e] 0.65
X 0.13
y 0.10
ZD 0.575
ZE 0.825
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RL78/G13 4. PACKAGE DRAWINGS
4.14 128-pin Package
JEITA Package Code RENESAS Code Previous Code MASS (TYP) [g]
P-LFQFP128-14x20-0.50 PLQP0128KD-A P128GF-50-GBP-1 0.92
HD
D detail of lead end
V102 65
=103 64 c
= |
8 S =
? :
= -+ HE L
= p
E L1
=128 O 39 (UNIT:mm)
1 38
umumonmomommormrmmoTmoToggmoTmo - ITEM DIMENSIONS
| 7E D 20.00+0.20
E 14.00+0.20
ZD e HD  22.00%0.20
b HE  16.00+0.20
A 1.60 MAX.
A Al 0.10+0.05
A2 1.40+0.05
0.25
b 0.22+0.05
¢ 0.14513:9%8
L 0.50
Lp 0.60+0.15
L1 1.00+0.20
0 3218
le] 0.50
X 0.08
y 0.08
ZD 0.75
ZE 0.75
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Revision History

RL78/G13 Datasheet

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.
3.00 Aug 02, 2013 1 Modification of 1.1 Features
3 Modification of 1.2 List of Part Numbers
41015 |Modification of Table 1-1. List of Ordering Part Numbers, note, and caution
1610 32 | Modification of package type in 1.3.1 to 1.3.14
33 Modification of description in 1.4 Pin Identification
48, 50, 52 |Modification of caution, table, and note in 1.6 Outline of Functions
55 Modification of description in table of Absolute Maximum Ratings (Ta = 25°C)
57 Modification of table, note, caution, and remark in 2.2.1 X1, XT1 oscillator
characteristics
57 Modification of table in 2.2.2 On-chip oscillator characteristics
58 Modification of note 3 of table (1/5) in 2.3.1 Pin characteristics
59 Modification of note 3 of table (2/5) in 2.3.1 Pin characteristics
63 Modification of table in (1) Flash ROM: 16 to 64 KB of 20- to 64-pin products
64 Modification of notes 1 and 4 in (1) Flash ROM: 16 to 64 KB of 20- to 64-pin
products
65 Modification of table in (1) Flash ROM: 16 to 64 KB of 20- to 64-pin products
66 Modification of notes 1, 5, and 6 in (1) Flash ROM: 16 to 64 KB of 20- to 64-pin
products
68 Modification of notes 1 and 4 in (2) Flash ROM: 96 to 256 KB of 30- to 100-pin
products
70 Modification of notes 1, 5, and 6 in (2) Flash ROM: 96 to 256 KB of 30- to 100-
pin products
72 Modification of notes 1 and 4 in (3) Flash ROM: 384 to 512 KB of 44- to 100-
pin products
74 Modification of notes 1, 5, and 6 in (3) Flash ROM: 384 to 512 KB of 44- to
100-pin products
75 Modification of (4) Peripheral Functions (Common to all products)
77 Modification of table in 2.4 AC Characteristics
78,79 | Addition of Minimum Instruction Execution Time during Main System Clock
Operation
80 Modification of figures of AC Timing Test Points and External System Clock

Timing




Description

Rev. Date Page Summary
3.00 Aug 02, 2013 81 Modification of figure of AC Timing Test Points

81 Modification of description and note 3 in (1) During communication at same
potential (UART mode)

83 Modification of description in (2) During communication at same potential
(CSI mode)

84 Modification of description in (3) During communication at same potential
(CSI mode)

85 Modification of description in (4) During communication at same potential
(CSI mode) (1/2)

86 Modification of description in (4) During communication at same potential
(CSI mode) (2/2)

88 Modification of table in (5) During communication at same potential (simplified
12C mode) (1/2)

89 Modification of table and caution in (5) During communication at same
potential (simplified I2°C mode) (2/2)

91 Modification of table and notes 1 and 4 in (6) Communication at different
potential (1.8 V, 2.5 V, 3 V) (UART mode) (1/2)

92,93  |Modification of table and notes 2 to 7 in (6) Communication at different

potential (1.8 V, 2.5V, 3 V) (UART mode) (2/2)

94 Modification of remarks 1 to 4 in (6) Communication at different potential (1.8
V, 2.5V, 3 V) (UART mode) (2/2)

95 Modification of table in (7) Communication at different potential (2.5 V, 3 V)
(CSI mode) (1/2)

96 Modification of table and caution in (7) Communication at different potential
(2.5V, 3 V) (CSI mode) (2/2)

97 Modification of table in (8) Communication at different potential (1.8 V, 2.5V,
3 V) (CSI mode) (1/3)

98 Modification of table, note 1, and caution in (8) Communication at different
potential (1.8 V, 2.5 V, 3 V) (CSI mode) (2/3)

99 Modification of table, note 1, and caution in (8) Communication at different
potential (1.8 V, 2.5V, 3 V) (CSI mode) (3/3)

100 Modification of remarks 3 and 4 in (8) Communication at different potential (1.8
V, 2.5V, 3 V) (CSI mode) (3/3)

102 Modification of table in (9) Communication at different potential (1.8 V, 2.5V,
3 V) (CSI mode) (1/2)

103 Modification of table and caution in (9) Communication at different potential
(1.8V, 2.5V, 3V) (CSI mode) (2/2)

106 Modification of table in (10) Communication at different potential (1.8 V, 2.5V,
3 V) (simplified 12C mode) (1/2)

107 Modification of table, note 1, and caution in (10) Communication at different
potential (1.8 V, 2.5V, 3 V) (simplified I2C mode) (2/2)

109 Addition of (1) I2C standard mode

111 Addition of (2) I12C fast mode

112 Addition of (3) I2C fast mode plus

112 Modification of IICA serial transfer timing

113 Addition of table in 2.6.1 A/D converter characteristics

113 Modification of description in 2.6.1 (1)

114 Modification of notes 3 to 5 in 2.6.1 (1)

115 Modification of description and notes 2, 4, and 5 in 2.6.1 (2)

116 Modification of description and notes 3 and 4 in 2.6.1 (3)

117 Modification of description and notes 3 and 4 in 2.6.1 (4)




Description

Rev. Date Page Summary
3.00 Aug 02, 2013 118 Modification of table in 2.6.2 Temperature sensor/internal reference voltage
characteristics
118 Modification of table and note in 2.6.3 POR circuit characteristics
119 Modification of table in 2.6.4 LVD circuit characteristics
120 Modification of table of LVD Detection Voltage of Interrupt & Reset Mode
120 Renamed to 2.6.5 Power supply voltage rising slope characteristics
122 Modification of table, figure, and remark in 2.10 Timing Specs for Switching
Flash Memory Programming Modes
123 Modification of caution 1 and description
124 Modification of table and remark 3 in Absolute Maximum Ratings (Ta = 25°C)
126 Modification of table, note, caution, and remark in 3.2.1 X1, XT1 oscillator
characteristics
126 Modification of table in 3.2.2 On-chip oscillator characteristics
127 Modification of note 3 in 3.3.1 Pin characteristics (1/5)
128 Modification of note 3 in 3.3.1 Pin characteristics (2/5)
133 Modification of notes 1 and 4 in (1) Flash ROM: 16 to 64 KB of 20- to 64-pin
products (1/2)
135 Modification of notes 1, 5, and 6 in (1) Flash ROM: 16 to 64 KB of 20- to 64-pin
products (2/2)
137 Modification of notes 1 and 4 in (2) Flash ROM: 96 to 256 KB of 30- to 100-pin
products (1/2)
139 Modification of notes 1, 5, and 6 in (2) Flash ROM: 96 to 256 KB of 30- to 100-
pin products (2/2)
140 Modification of (3) Peripheral Functions (Common to all products)
142 Modification of table in 3.4 AC Characteristics
143 Addition of Minimum Instruction Execution Time during Main System Clock
Operation
143 Modification of figure of AC Timing Test Points
143 Modification of figure of External System Clock Timing
145 Modification of figure of AC Timing Test Points
145 Modification of description, note 1, and caution in (1) During communication at
same potential (UART mode)
146 Modification of description in (2) During communication at same potential
(CSI mode)
147 Modification of description in (3) During communication at same potential
(CSI mode)
149 Modification of table, note 1, and caution in (4) During communication at same
potential (simplified I°C mode)
151 Modification of table, note 1, and caution in (5) Communication at different
potential (1.8 V, 2.5V, 3 V) (UART mode) (1/2)
152 to 154 | Modification of table, notes 2 to 6, caution, and remarks 1 to 4 in (5)
Communication at different potential (1.8 V, 2.5 V, 3 V) (UART mode) (2/2)
155 Modification of table in (6) Communication at different potential (1.8 V, 2.5V,
3 V) (CSI mode) (1/3)
156 Modification of table and caution in (6) Communication at different potential
(1.8V, 2.5V, 3 V) (CSI mode) (2/3)
157,158 | Modification of table, caution, and remarks 3 and 4 in (6) Communication at
different potential (1.8 V, 2.5 V, 3 V) (CSI mode) (3/3)
160, 161 | Modification of table and caution in (7) Communication at different potential

(1.8V, 2.5V, 3 V) (CSI mode)




Description

Rev. Date Page Summary
3.00 Aug 02, 2013 163 Modification of table in (8) Communication at different potential (1.8 V, 2.5V,
3 V) (simplified 12C mode) (1/2)
164, 165 |Modification of table, note 1, and caution in (8) Communication at different
potential (1.8 V, 2.5V, 3 V) (simplified I1°C mode) (2/2)
166 Modification of table in 3.5.2 Serial interface IICA
166 Modification of IICA serial transfer timing
167 Addition of table in 3.6.1 A/D converter characteristics
167,168 |Modification of table and notes 3 and 4 in 3.6.1 (1)
169 Modification of description in 3.6.1 (2)
170 Modification of description and note 3 in 3.6.1 (3)
171 Modification of description and notes 3 and 4 in 3.6.1 (4)
172 Modification of table and note in 3.6.3 POR circuit characteristics
173 Modification of table of LVD Detection Voltage of Interrupt & Reset Mode
173 Modification from Supply Voltage Rise Time to 3.6.5 Power supply voltage
rising slope characteristics
174 Modification of 3.9 Dedicated Flash Memory Programmer Communication
(UART)
175 Modification of table, figure, and remark in 3.10 Timing Specs for Switching
Flash Memory Programming Modes
3.10 Nov 15, 2013 123 Caution 4 added.
125 Note for operating ambient temperature in 3.1 Absolute Maximum Ratings
deleted.
3.30 Mar 31, 2016 18 Modification of the position of the index mark in 25-pin plastic WFLGA (3 x 3
mm, 0.50 mm pitch) of 1.3.3 25-pin products
49 Modification of power supply voltage in 1.6 Outline of Functions [20-pin, 24-
pin, 25-pin, 30-pin, 32-pin, 36-pin products]
51 Modification of power supply voltage in 1.6 Outline of Functions [40-pin, 44-
pin, 48-pin, 52-pin, 64-pin products]
53 Modification of power supply voltage in 1.6 Outline of Functions [80-pin, 100-
pin, 128-pin products]
11010 112, | ACK corrected to ACK
167
3.40 May 31, 2018 172 Addition of note in 3.6.3 POR circuit characteristics
3.41 Jan 31, 2020 3 Addition of packaging specifications in Figure 1-1 Part Number, Memory Size,
and Package of RL78/G13
41028 |Addition of ordering part numbers and RENESAS codes in Table 1-1 List of
Ordering Part Numbers
189, 190, |Modification of the titles of the subchapters and deletion of product names in
19210 194, | Chapter 4
196 to 198,
200,
202 to 205,
207 to 209,
211, 213,
214
191 Addition of figure in 4.2 24-pin Package
195 Addition of figure in 4.3 32-pin Package
199 Ad(dition of figure in 4.8 44-pin Package




Description

Rev. Date Page Summary

3.41 Jan 31, 2020 201 Addition of figure in 4.9 48-pin Package

206 Addition of figure in 4.11 64-pin Package

210 Addition of figure in 4.12 80-pin Package

212 Addition of figure in 4.13 100-pin Package

3.50 Jun 30, 2020 1 Modification of description in 1.1 Features
3 Modification of Figure 1-1 Part Number, Memory Size, and Package of
RL78/G13

4to 11 |Modification of Table 1-1 List of Ordering Part Numbers

12 Addition of packaging specifications in 1.3.1 20-pin products

173 Addition of package drawing in 4.1 20-pin Package

182 Addition of package drawing in 4.7 40-pin Package

188 Addition of package drawing in 4.9 48-pin Package

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

SuperFlash is a registered trademark of Silicon Storage Technology, Inc. in several countries including the United
States and Japan.

Caution: This product uses SuperFlash® technology licensed from Silicon Storage Technology, Inc.
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General Precautions in the Handling of Microprocessing Unit and Microcontroller
Unit Products

The following usage notes are applicable to all Microprocessing unit and Microcontroller unit products from Renesas. For detailed usage notes on the
products covered by this document, refer to the relevant sections of the document as well as any technical updates that have been issued for the products.

1. Precaution against Electrostatic Discharge (ESD)
A strong electrical field, when exposed to a CMOS device, can cause destruction of the gate oxide and ultimately degrade the device operation. Steps
must be taken to stop the generation of static electricity as much as possible, and quickly dissipate it when it occurs. Environmental control must be
adequate. When it is dry, a humidifier should be used. This is recommended to avoid using insulators that can 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 must be grounded. The operator must also be grounded using a wrist strap. Semiconductor

devices must not be touched with bare hands. Similar precautions must be taken for printed circuit boards with mounted semiconductor devices.
2. Processing at power-on

The state of the product is undefined at the time when power is supplied. The states of internal circuits in the LSI are indeterminate and the states of
register settings and pins are undefined at the time when power is supplied. In a finished product where the reset signal is applied to the external reset
pin, the states of pins are not guaranteed from the time when power is supplied until the reset process is completed. In a similar way, the states of pins
in a product that is reset by an on-chip power-on reset function are not guaranteed from the time when power is supplied until the power reaches the

level at which resetting is specified.
3. Input of signal during power-off state

Do not input signals or an 1/0 pull-up power supply while the device is powered off. The current injection that results from input of such a signal or I/0
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. Follow the guideline for input signal during power-off state as described in your product documentation.
4. Handling of unused pins

Handle unused pins in accordance with the directions given under handling of unused pins in the manual. The input pins of CMOS products are
generally in the high-impedance state. In operation with an unused pin in the open-circuit state, extra electromagnetic noise is induced in the vicinity of
the LSI, an associated shoot-through current flows internally, and malfunctions occur due to the false recognition of the pin state as an input signal

become possible.
5. Clock signals

After applying a reset, only release the reset line after the operating clock signal becomes stable. When switching the clock signal during program
execution, wait until the target clock signal is stabilized. When the clock signal is generated with an external resonator or from an external oscillator
during a reset, ensure that the reset line is only released after full stabilization of the clock signal. Additionally, when switching to a clock signal

produced with an external resonator or by an external oscillator while program execution is in progress, wait until the target clock signal is stable.
6. 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 Vi
(Max.) and Vi (Min.) due to noise, for example, 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 Vi (Max.) and Vi4 (Min.).
7. Prohibition of access to reserved addresses

Access to reserved addresses is prohibited. The reserved addresses are provided for possible future expansion of functions. Do not access these

addresses as the correct operation of the LS| is not guaranteed.
8. Differences between products

Before changing from one product to another, for example to a product with a different part number, confirm that the change will not lead to problems.
The characteristics of a microprocessing unit or microcontroller unit products in the same group but having a different part number might differ in terms
of internal memory capacity, layout pattern, and other factors, which can affect the ranges of electrical characteristics, such as characteristic values,
operating margins, immunity to noise, and amount of radiated noise. When changing to a product with a different part number, implement a system-
evaluation test for the given product.



Notice

1. Descriptions of circuits, software and other related information in this document are provided only to illustrate the operation of semiconductor products and application examples. You are fully responsible for
the incorporation or any other use of the circuits, software, and information in the design of your product or system. Renesas Electronics disclaims any and all liability for any losses and damages incurred by
you or third parties arising from the use of these circuits, software, or information.

2. Renesas Electronics hereby expressly disclaims any warranties against and liability for infringement or any other claims involving 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, including but not limited to, the product data, drawings, charts, programs, algorithms, and application
examples.

3. No license, express, implied or otherwise, is granted hereby under any patents, copyrights or other intellectual property rights of Renesas Electronics or others.

4. You shall not alter, modify, copy, or reverse engineer any Renesas Electronics product, whether in whole or in part. Renesas Electronics disclaims any and all liability for any losses or damages incurred by
you or third parties arising from such alteration, modification, copying or reverse engineering.

5. Renesas Electronics products are classified according to the following two quality grades: “Standard” and “High Quality”. The intended applications for each Renesas Electronics product depends on the
product’s quality grade, as indicated below.

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

equipment; industrial robots; etc.

"High Quality": Transportation equipment (automobiles, trains, ships, etc.); traffic control (traffic lights); large-scale communication equipment; key financial terminal systems; safety control equipment; etc.
Unless expressly designated as a high reliability product or a product for harsh environments in a Renesas Electronics data sheet or other Renesas Electronics document, Renesas Electronics products are
not intended or 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 damage (space system; undersea repeaters; nuclear power control systems; aircraft control systems; key plant systems; military equipment; etc.). Renesas Electronics disclaims any and all
liability for any damages or losses incurred by you or any third parties arising from the use of any Renesas Electronics product that is inconsistent with any Renesas Electronics data sheet, user's manual or
other Renesas Electronics document.

6. When using Renesas Electronics products, refer to the latest product information (data sheets, user's manuals, application notes, “General Notes for Handling and Using Semiconductor Devices” in the
reliability handbook, etc.), and ensure that usage conditions are within the ranges specified by Renesas Electronics with respect to maximum ratings, operating power supply voltage range, heat dissipation
characteristics, installation, etc. Renesas Electronics disclaims any and all liability for any malfunctions, failure or accident arising out of the use of Renesas Electronics products outside of such specified
ranges.

7. Although Renesas Electronics endeavors to improve the quality and reliability of Renesas Electronics products, semiconductor products have specific characteristics, such as the occurrence of failure at a
certain rate and malfunctions under certain use conditions. Unless designated as a high reliability product or a product for harsh environments in a Renesas Electronics data sheet or other Renesas
Electronics document, Renesas Electronics products are not subject to radiation resistance design. You are responsible for implementing safety measures to guard against the possibility of bodily injury, injury
or damage caused by fire, and/or danger to the public in the event of a failure or malfunction of Renesas Electronics products, 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. Because the evaluation of microcomputer software alone is very difficult
and impractical, you are responsible for evaluating the safety of the final products or systems manufactured by you.

8. Please contact a Renesas Electronics sales office for details as to environmental matters such as the environmental compatibility of each Renesas Electronics product. You are responsible for carefully and
sufficiently investigating applicable laws and regulations that regulate the inclusion or use of controlled substances, including without limitation, the EU RoHS Directive, and using Renesas Electronics
products in compliance with all these applicable laws and regulations. Renesas Electronics disclaims any and all liability for damages or losses occurring as a result of your noncompliance with applicable
laws and regulations.

9. Renesas Electronics products and technologies shall 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 shall comply with any applicable export control laws and regulations promulgated and administered by the governments of any countries asserting jurisdiction over the parties or
transactions.
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. It is the responsibility of the buyer or distributor of Renesas Electronics products, or any other party who distributes, disposes of, or otherwise sells or transfers the product to a third party, to notify such third
party in advance of the contents and conditions set forth in this document.

11. This document shall not be reprinted, 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 information contained in this document or Renesas Electronics products.

(Note 1) “Renesas Electronics” as used in this document means Renesas Electronics Corporation and also includes its directly or indirectly controlled subsidiaries.

(Note 2) “Renesas Electronics product(s)” means any product developed or manufactured by or for Renesas Electronics.
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Tel: +852-2265-6688, Fax: +852 2886-9022

Renesas Electronics Taiwan Co., Ltd.
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Tel: +886-2-8175-9600, Fax: +886 2-8175-9670

Renesas Electronics Singapore Pte. Ltd.
80 Bendemeer Road, #06-02 Singapore 339949
Tel: +65-6213-0200, Fax: +65-6213-0300

Renesas Electronics Malaysia Sdn.Bhd.
Unit No 3A-1 Level 3A Tower 8 UOA Business Park, No 1 Jalan Pengaturcara U1/51A, Seksyen U1, 40150 Shah Alam, Selangor, Malaysia
Tel: +60-3-5022-1288, Fax: +60-3-5022-1290
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Tel: +91-80-67208700
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