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True low-power platform, 41-uyA/MHz operating current, 210-nA holding current for 4 KB of RAM, up to
768-KB code flash memory and 48-KB RAM, Capacitive sensing unit, from 30 to 128 pins, 1.6-5.5V

1. Outline

1.1

Features

Ultra-low power consumption technology
* VDD = single power supply voltage of 1.6 to 5.5V
* HALT mode
+ STOP mode
High-speed wakeup from the STOP mode is
possible.
* SNOOZE mode

RL78 CPU core

» CISC architecture with 3-stage pipeline

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

* Multiply/divide/multiply & accumulate instructions
are supported.

» Address space: 1 MB

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

* On-chip RAM: 12 to 48 KB

Code flash memory

*» Code flash memory: 96 to 768 KB

* Block size: 2 KB

* Prohibition of block erase and rewriting
(security function)

» On-chip debugging

* Self-programming
(with boot swapping and flash shield window)

Data flash memory
+ Data flash memory: 8 KB
 Background operation (BGO):
Instructions can be executed from the program
memory while rewriting the data flash memory.
* Number of rewrites: 1,000,000 times (typ.)

High-speed on-chip oscillator
 Select from 32 MHz, 24 MHz, 16 MHz, 12 MHz,
8 MHz, 6 MHz, 4 MHz, 3 MHz, 2 MHz, or 1 MHz
* High accuracy:
+1.0% (VDD =1.8t0 5.5V, TA =-20 to +85°C)

Middle-speed on-chip oscillator
* Select from 4 MHz, 2 MHz, or 1 MHz (with
adjustability)

Low-speed on-chip oscillator
+ 32.768 kHz (typ.) (with adjustability)

Operating ambient temperature
* TA=-40 to +85°C (2D: Consumer applications)
* TA = -40 to +105°C (3C: Industrial applications)

Power management and reset function
» On-chip power-on-reset (POR) circuit
» On-chip voltage detectors (LVDO and LVD1)

Data transfer controller (DTC)
* Transfer modes: Normal transfer mode,
repeat transfer mode, block transfer mode
* Activation sources: Activated by interrupt sources.
+ Chain transfer function

SNOOZE mode sequencer (SMS)

« Calculations and comparison of values by the
commands for use in processing by the
sequencer can realize intermittent operations
where the RL78/G23 does not have to return to
normal operation.

+ Sequentially handling a total of 32 processes with
the use of desired commands from among 21
different ones

» The SNOOZE mode sequencer offers operation
with low power consumption without using the
CPU, flash memory, and RAM.
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RL78/G23

1. Outline

Logic and event link controller (ELCL)

* Event signals can be set up between specified
peripheral functions.

* The signals can be generated by the input of
multiple event signals to the logic circuit.

* Flip-flop circuits are incorporated to handle setting
and resetting functions.

Serial interface

- Simplified SPI (CSINote 1): 3 to 8 channels

* UART/UART (LIN-bus supported)/UARTA:
3 to 6 channels

* 12C/Simplified 12C: 4 to 10 channels

Remote control signal receiver

* 1 channel

» Matching of 4 waveform patterns
(header, data 0, data 1, and special data)

Timers

* 16-bit timer: 8 to 16 channels

* 32-bit interval timer:
1 channel in 32-bit counter mode
2 channels in 16-bit counter mode
4 channels in 8-bit counter mode

* Realtime clock:
1 channel (counting of one second to 99 years,
alarm interrupt, and clock correction)

» Watchdog timer:
1 channel (operates with the dedicated low-speed
on-chip oscillator clock)

A/D converter

* 8-/10-/12-bit resolution A/D converter

* Analog input: 8 to 26 channels

* Internal reference voltage (1.48 V) and
temperature sensor

D/A converter

* 8-bit resolution D/A converter
* Analog output: 2 channels

* Output voltage: 0 V to VDD

* Realtime output function

Comparator

* 2 channels

* Operating modes: Comparator high-speed mode
and comparator low-speed mode

* The external reference voltage and the internal
reference voltage or D/A converter output are
selectable as the reference voltage.

Capacitive sensing unit

» CTSUZ2L operating voltage condition:
VDD=18t055V

* Self-capacitance method: A single pin configures
a single key, supporting up to 32 keys

* Mutual capacitance method: Matrix configuration
with 8 x 8 pins, supporting up to 64 keys

Input/output port pins

* Number of port pins:
26 to 120 (N-ch open drain I/O
[withstand voltage of 6 V]: 2 to 4,
N-ch open drain I/0 [VDD withstand
voltage Note 2/EVpD withstand
voltageNote 3]: 10 to 33,
output current control pins: 6 to 8)

* Can be set to N-ch open drain or TTL input buffer,
and use of an on-chip pull-up resistor can be
specified.

+ Connectable to a device with different voltage
(1.8,2.5,0r3V)

Others

* BCD (binary-coded decimal) correction circuit
* Key interrupt input

* Clock output/buzzer output controller

Note 1.  Although the CSI function is generally
called SPI, it is also called CSl in this
product, so it is referred to as such in

this manual.

Note 2. This applies to the 30- to 52-pin
products.

Note 3.  This applies to the 64- to 128-pin
products.

Remark The functions mounted depend on the
product. See 1.6 Outline of
Functions.
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RL78/G23 1. Outline
O ROM, RAM capacities
Flash Data RL78/G23
ROM flash RAM 30 pins 32 pins 36 pins 40 pins 44 pins 48 pins
768 KB |8 KB 48KB |— — — — R7F100GFN R7F100GGN
512 KB |8 KB 48KB |— — — — R7F100GFL R7F100GGL
384 KB |8 KB 32KB |— — — — R7F100GFK R7F100GGK
256 KB |8 KB 24 KB | R7F100GAJ R7F100GBJ R7F100GCJ R7F100GEJ R7F100GFJ R7F100GGJ
192 KB |8 KB 20 KB |R7F100GAH R7F100GBH R7F100GCH R7F100GEH R7F100GFH R7F100GGH
128 KB |8 KB 16 KB | R7TF100GAG R7F100GBG R7F100GCG R7F100GEG R7F100GFG R7F100GGG
96 KB 8 KB 12 KB | R7F100GAF R7F100GBF R7F100GCF R7F100GEF R7F100GFF R7F100GGF
Flash Data RL78/G23
ROM flash RAM 52 pins 64 pins 80 pins 100 pins 128 pins
768 KB |8 KB 48 KB | R7F100GJN R7F100GLN R7F100GMN R7F100GPN R7F100GSN
512 KB |8 KB 48 KB | R7F100GJL R7F100GLL R7F100GML R7F100GPL R7F100GSL
384 KB |8 KB 32KB |R7F100GJK R7F100GLK R7F100GMK R7F100GPK R7F100GSK
256 KB |8 KB 24 KB | R7F100GJJ R7F100GLJ R7F100GMJ R7F100GPJ R7F100GSJ
192 KB |8 KB 20 KB | R7F100GJH R7F100GLH R7F100GMH R7F100GPH —
128 KB |8 KB 16 KB | R7F100GJG R7F100GLG R7F100GMG R7F100GPG —
96 KB 8 KB 12KB | R7F100GJF R7F100GLF — — —
R01DS0395EJ0121 Rev.1.21 REN ESNS Page 3 of 169
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RL78/G23

1. Outline

1.2 List of Part Numbers

Figure 1 -1 Part Number, Memory Size, and Package of RL78/G23

Product name

Ordering part number R7F100GLJ3xxxCFB#AAQ

Packaging specification
#BAO, #AAQ: Tray (LFQFP, LQFP, LSSOP, HWQFN)
#BCO, #ACO: Tray (WFLGA)
#HAO: Embossed tape (LFQFP, LQFP, LSSOP, HWQFN)
#HCO: Embossed tape (WFLGA)

Package type
SP: LSSOP, 0.65-mm pitch
FP: LQFP, 0.80-mm pitch
FA: LQFP, 0.65-mm pitch
FB: LFQFP, 0.50-mm pitch
NP: HWQFN, 0.50-mm pitch
LA: WFLGA, 0.50-mm pitch

——— Fields of application

C: Industrial applications
D: Consumer applications

ROM number (omitted with blank products)

Ambient operating temperature range

2:-40 to +85°C
3:-40 to +105°C

ROM capacity

F: 96 KB

G: 128 KB
H: 192 KB
J: 256 KB
K: 384 KB
L: 512 KB
N: 768 KB

Pin count
A: 30 pins
B: 32 pins
C: 36 pins
E: 40 pins
F: 44 pins
G: 48 pins
J: 52 pins
L: 64 pins
M: 80 pins
P: 100 pins
S: 128 pins

RL78/G23

Device type
F: Flash memory

Renesas MCU

Renesas semiconductor product

RO1DS0395EJ0121 Rev.1.21
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RL78/G23

1. Outline

Table 1 -1

List of Ordering Part Numbers (1/3)

Pin count Package

Fields of

Appl
N

ication
ote

Ordering Part Number

Product Name

Packaging
Specification

Renesas Code

30 30-pin plastic LSSOP

(7.62 mm (300), 0.65-mm pitch)

C

R7F100GAF3CSP, R7TF100GAG3CSP,
R7F100GAH3CSP, R7TF100GAJ3CSP

R7F100GAF2DSP, R7TF100GAG2DSP,
R7F100GAH2DSP, R7TF100GAJ2DSP

#AAO, #BAO,
#HAO

PLSP0030JB-B

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

R7F100GBF3CNP, R7F100GBG3CNP,
R7F100GBH3CNP, R7F100GBJ3CNP

R7F100GBF2DNP, R7F100GBG2DNP,
R7F100GBH2DNP, R7F100GBJ2DNP

#AAO, #BAO,
#HAO

PWQNOO032KE-A

32-pin plastic LQFP
(7 x 7 mm, 0.80-mm pitch)

R7F100GBF3CFP, R7F100GBG3CFP,
R7F100GBH3CFP, R7F100GBJ3CFP

R7F100GBF2DFP, R7F100GBG2DFP,
R7F100GBH2DFP, R7F100GBJ2DFP

#AAO, #BAO,
#HAO

PLQP0032GB-A

36 36-pin plastic WFLGA
(4 x 4 mm, 0.50-mm pitch)

R7F100GCF3CLA, R7TF100GCG3CLA,
R7F100GCH3CLA, R7F100GCJ3CLA

R7F100GCF2DLA, R7F100GCG2DLA,
R7F100GCH2DLA, R7F100GCJ2DLA

#BCO, #ACO,
#HCO

PWLGO0036KB-A

40 40-pin plastic HWQFN
(6 x 6 mm, 0.50-mm pitch)

R7F100GEF3CNP, R7F100GEG3CNP,
R7F100GEH3CNP, R7F100GEJ3CNP

R7F100GEF2DNP, R7F100GEG2DNP,
R7F100GEH2DNP, R7F100GEJ2DNP

#AAO, #BAO,
#HAO

PWQNO040KD-A

44 44-pin plastic LQFP

(10 x 10 mm, 0.80-mm pitch)

R7F100GFF3CFP, R7TF100GFG3CFP,
R7F100GFH3CFP, R7TF100GFJ3CFP,
R7F100GFK3CFP, R7F100GFL3CFP,
R7F100GFN3CFP

R7F100GFF2DFP, R7TF100GFG2DFP,
R7F100GFH2DFP, R7F100GFJ2DFP,
R7F100GFK2DFP, R7F100GFL2DFP,
R7F100GFN2DFP

#AAO, #BAO,
#HAO

PLQP0044GC-A

48 48-pin plastic LFQFP
(7 x 7 mm, 0.50-mm pitch)

R7F100GGF3CFB, R7TF100GGG3CFB,
R7F100GGH3CFB, R7F100GGJ3CFB,
R7F100GGK3CFB, R7F100GGL3CFB,
R7F100GGN3CFB

R7F100GGF2DFB, R7F100GGG2DFB,
R7F100GGH2DFB, R7F100GGJ2DFB,
R7F100GGK2DFB, R7F100GGL2DFB,
R7F100GGN2DFB

#AAQ, #BAO,
#HAO

PLQP0048KB-B

48-pin plastic HWQFN
(7 x 7 mm, 0.50-mm pitch)

R7F100GGF3CNP, R7F100GGG3CNP,
R7F100GGH3CNP, R7TF100GGJ3CNP,
R7F100GGK3CNP, R7F100GGL3CNP,
R7F100GGN3CNP

R7F100GGF2DNP, R7TF100GGG2DNP,
R7F100GGH2DNP, R7F100GGJ2DNP,
R7F100GGK2DNP, R7F100GGL2DNP,
R7F100GGN2DNP

#AAO, #BAO,
#HAO

PWQNO048KC-A
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RL78/G23

1. Outline

Table 1 -1

List of Ordering Part Numbers (2/3)

Pin count

Fields of

Application
Note

Package

Ordering Part Number

Product Name

Packaging
Specification

Renesas Code

52

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

R7F100GJF3CFA, R7F100GJG3CFA,
R7F100GJH3CFA, R7F100GJJ3CFA,
R7F100GJK3CFA, R7TF100GJL3CFA,
R7F100GJN3CFA

R7F100GJF2DFA, R7F100GJG2DFA,
R7F100GJH2DFA, R7F100GJJ2DFA,
R7F100GJK2DFA, R7F100GJL2DFA,
R7F100GJN2DFA

#AAO, #BAO,
#HAO

PLQP0052JA-A

64

64-pin plastic LQFP C
(12 x 12 mm, 0.65-mm pitch)

R7F100GLF3CFA, R7F100GLG3CFA,
R7F100GLH3CFA, R7TF100GLJ3CFA,
R7F100GLK3CFA, R7F100GLL3CFA,
R7F100GLN3CFA

R7F100GLF2DFA, R7F100GLG2DFA,
R7F100GLH2DFA, R7F100GLJ2DFA,
R7F100GLK2DFA, R7F100GLL2DFA,
R7F100GLN2DFA

#AAOQ, #BAO,
#HAO

PLQP0064JA-A

64-pin plastic LFQFP C
(10 x 10 mm, 0.50-mm pitch)

R7F100GLF3CFB, R7F100GLG3CFB,
R7F100GLH3CFB, R7F100GLJ3CFB,
R7F100GLK3CFB, R7F100GLL3CFB,
R7F100GLN3CFB

R7F100GLF2DFB, R7F100GLG2DFB,
R7F100GLH2DFB, R7F100GLJ2DFB,
R7F100GLK2DFB, R7F100GLL2DFB,
R7F100GLN2DFB

#AAO, #BAO,
#HAO

PLQP0064KB-C

64-pin plastic WFLGA C
(5 x 5 mm, 0.50-mm pitch)

R7F100GLF3CLA, R7F100GLG3CLA,
R7F100GLH3CLA, R7TF100GLJ3CLA,
R7F100GLK3CLA, R7F100GLL3CLA,
R7F100GLN3CLA

R7F100GLF2DLA, R7F100GLG2DLA,
R7F100GLH2DLA, R7F100GLJ2DLA,
R7F100GLK2DLA, R7F100GLL2DLA,
R7F100GLN2DLA

#BCO, #ACO,
#HCO

PWLG0064KB-A

80

80-pin plastic LQFP C
(14 x 14 mm, 0.65-mm pitch)

R7F100GMG3CFA, R7F100GMH3CFA,
R7F100GMJ3CFA, R7F100GMK3CFA,
R7F100GML3CFA, R7F100GMN3CFA

R7F100GMG2DFA, R7F100GMH2DFA,
R7F100GMJ2DFA, R7F100GMK2DFA,
R7F100GML2DFA, R7F100GMN2DFA

#AAO, #BAO,
#HAO

PLQP0080JA-B

80-pin plastic LFQFP C
(12 x 12 mm, 0.50-mm pitch)

R7F100GMG3CFB, R7F100GMH3CFB,
R7F100GMJ3CFB, R7F100GMK3CFB,
R7F100GML3CFB, R7TF100GMN3CFB

R7F100GMG2DFB, R7F100GMH2DFB,
R7F100GMJ2DFB, R7F100GMK2DFB,
R7F100GML2DFB, R7F100GMN2DFB

#AAO, #BAO,
#HAO

PLQP0080KB-B

RO1DS0395EJ0121 Rev.1.21
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RL78/G23 1. Outline
Table 1 -1  List of Ordering Part Numbers (3/3)
Ordering Part Number
Pin count Package Fields of i Renesas Code
9 Application Product Name Packaging
Note Specification
100 100-pin plastic LFQFP C R7F100GPG3CFB, R7F100GPH3CFB, |#AA0, #BA0, | PLQP0100KB-B
(14 x 14 mm, 0.50-mm pitch) R7F100GPJ3CFB, R7F100GPK3CFB, |#HAO
R7F100GPL3CFB, R7F100GPN3CFB
D R7F100GPG2DFB, R7F100GPH2DFB,
R7F100GPJ2DFB, R7F100GPK2DFB,
R7F100GPL2DFB, R7F100GPN2DFB
100-pin plastic LQFP C R7F100GPG3CFA, R7TF100GPH3CFA, |#AA0, #BA0, | PLQP0100JC-A
(14 x 20 mm, 0.65-mm pitch) R7F100GPJ3CFA, R7TF100GPK3CFA, |#HAO
R7F100GPL3CFA, R7F100GPN3CFA
D R7F100GPG2DFA, R7F100GPH2DFA,
R7F100GPJ2DFA, R7F100GPK2DFA,
R7F100GPL2DFA, R7F100GPN2DFA
128 128-pin plastic LFQFP C R7F100GSJ3CFB, R7TF100GSK3CFB, |#AAO0, #BA0, | PLQP0128KD-A
(14 x 20 mm, 0.50-mm pitch) R7F100GSL3CFB, R7F100GSN3CFB |#HAO0
D R7F100GSJ2DFB, R7F100GSK2DFB,
R7F100GSL2DFB, R7F100GSN2DFB
Note For the fields of application, see Figure 1 - 1 Part Number, Memory Size, and Package of RL78/G23.
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RL78/G23

1. Outline

1.3 Pin Configuration (Top View)

1.3.1 30-pin products

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

O

P20/ANIO/AVRerp/EI20 Oe—»]
PO1/ANI16/TS27"°/EI01/EO01/TO00/RxD1 Ot—»|
POO/ANI17/TS26™/EI00/TI00/TXD1 Ot—»]
P120/ANI19/IVCMP1/EI120 O+—»

P40/TOOLO O«—»

RESET O—»]

P137/E1137/INTPO O——»
P122/X2/EXCLK/XT2/EXCLKS/EI122 O+—>
P121/X1/XT1/EI121 O«—>»9

REGC O———10

Vss O——11

Voo O———{12

P60/EO60/CCD04/SCLA0 O+—»(13
P61/EO61/CCDO5/SDAA0 O+—>»14
P31/TS01/EI31/TI03/TO03/INTP4/PCLBUZ0 O<+—»15

O~NO O WN =

(ma1p do])

€¢9/8.1d

l«——»O P21/ANI1/AVrerm/EI21

l«—»O P22/ANI2/ANOO/TS20""/EI22

l«—»O P23/ANI3/ANO1/IVREFO/TS21N"/EI23

l«—»O P147/ANI18/IVCMPO/EI147

l«—»O P10/E110/EOQ10/SCK00/SCLO0/(TI07)/(TO07)

[«—>»O P11/E111/EO11/SI00/RxDO/TOOLRXD/SDAO0/(TI06)/(TO06)
l«——»O P12/E112/E012/SO00/TXDO/TOOLTXD/(TI05)/(TO05)
l«—»O P13/IVREF1/EO13/TxD2/S020/(SDAAO)/(TI04)/(TO04)
l«—»O P14/VCOUT1/EO14/RxD2/SI20/SDA20/(SCLAQ)/(TI03)/(TO03)
l«—»0O P15/EO15/PCLBUZ1/SCK20/SCL20/(TI02)/(TO02)
l«—>»0O P16/EO16/CCDO0/TI01/TO01/INTP5/(RXDO)

l«—»O P17/EO17/CCDO1/TI02/TO02/(TXDO)

l«—>O P51/EI51/E051/CCD02/INTP2/SO11

l«—»O P50/TS00/EI50/EQ50/CCDO3/INTP1/SI11/SDA11

l«—»O P30/VCOUTO/TSCAP/EI30/INTP3/RTC1HZ/SCK11/SCL11

Note Not present in products with 128 or fewer Kbytes of code flash memory.
Caution Connect the REGC pin to Vss via a capacitor (0.47 to 1 uF).
Remark 1. For pin identification, see 1.4 Pin Identification.

Remark 2. Functions in parentheses in the above figure can be assigned via settings in the peripheral 1/O redirection register

(PIOR). Refer to Figure 4 - 10 Format of Peripheral I/O Redirection Register (PIOR) in the RL78/G23 User's Manual.

RO1DS0395EJ0121 Rev.1.21
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RL78/G23

1. Outline

<R> Table 1-2

Multiplexed Pin Functions of the 30-pin Products (1/2)

o}
E E lfe} Analog Circuits HMIs Timers Communications Interfaces
=) S
z %
o [
. E g
jo2} — =
2 15| &g B < | & |3
S s 22 - - > = % = S} % =
£ @ . = 3] = T
o < £ 2 .2 g g 5 - =3 £~ = k<] S @ D o
S S = = o ~ o ~ T~ 8 —~ 2 o d > O ~ > o o < S Xy
2l 5| £ | 2 8c (29|22 |82 | ek |2z |85 |E2 |0 |E2|¢5 |8k |22
2] % g 3 3 & 8< | 88 | £8 | 8z | £ | ¢ | CE | Ex | S0 | 22 | 5 | ¥
8| 8 5 g 5 o |- | 8T | E5 | & 20 | & 3 s £ E=2 | €%
o o 3 S z 3 o N 5T | E 3 o s = S
5 o o g = o [} 5 s °
gl | ° 8 ° 1§ |z
S §
14
1 |P20 — EI20  |— ANIO/  |— — — — — — — — — —
AVREFP
2 |PO1 — EIO1/ — ANI16  |[— — — — TS27 TOO00 — RxD1 — — —
EOO01 Note
3 |POO — EI00 — ANNM7  |— — — — TS26 |TIOO — TxD1 — — —
Note
4 |P120 |— EI120 |— ANIM9  |— IVCMP1 | — — — — — — — — —
5 |P40 — — TOOLO — — — — — — — — — — — —
6 |— — — RESET — — — — — — — — — — — —
7 |P137  |— EI137 — — — INTPO |— — — — — — — —
8 (P122 |— El122 | X2/XT2/ — — — — — — — — — — — —
EXCLK/
EXCLKS
9 [P121 |— EM21 | X1/XT1 — — — — — — — — — — — —
10 [— — — REGC — — — — — — — — — — — —
1" |— — — Vss — — — — — — — — — — — —
12 |— — — VDD — — — — — — — — — — — —
13 | P60 CCD04 [EO60 — — — — — — — — — — SCLAO |— —
14 P61 CCDO05 [EO61 |— — — — — — — — — — SDAAO (— —
15 | P31 — EI31 PCLBUZO |— — — INTP4 |[— TS01 TIO3/ — — — — —
TOO03
16 |P30 — EI30 — — — VCOUTO|INTP3 |— TSCAP |— RTC1HZ|SCK11/ |— — —
SCL11
17 | P50 CCDO03 |EI50/ — — — — INTP1 [— TS00 — — S/ — — —
EO50 SDA11
18 P51 CCD02 (EI51 |— — — — INTP2 |— — — — SO |— — —
EO51
19 P17 CCDO01 [EO17 |— — — — — — TI02/ — (TxDO) |— — —
TO02
20 |P16 CCD00 [EO16 |— — — — INTP5 | — — TIO1/ — (RxDO) |— — —
TOO01
21 |P15 — EO15 |PCLBUZ1 |— — — — — — (TI02)/  |— SCK20/ |— — —
(TO02) SCL20
22 |P14 — EO14 |— — — VCOUT1|— — — (TI03)/ | — SI20/  |(SCLAO) |— —
(TO03) RxD2/
SDA20
23 |P13 — EO13 |— — — IVREF1 |— — — (TI04)/  |— S020/ |(SDAAQ)|— —
(TO04) TxD2
24 |P12 — EI12/ |TOOLTxD |— — — — — — (TI05)/  |— S000/ |— — —
EO12 (TO05) TxDO
25 |P11 — El1/ TOOLRXxD |— — — — — — (TI06)/( |— sloo/  |— — —
EO11 TOO06) RxDO/
SDA00
26 |P10 — ElI10/ — — — — — — — (TIo7y, | — SCKO00/ |— — —
EO10 (TO07) SCL00
R0O1DS0395EJ0121 Rev.1.21 .ZENESAS Page 9 of 169
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RL78/G23

1. Outline

<R> Table 1 - 2

Multiplexed Pin Functions of the 30-pin Products (2/2)

@
E_ E 110 Analog Circuits HMIs Timers Communications Interfaces
=} -
z S
kel =
b= ° g
S © E 2 - < 3
a 8 5 < < 3
5 g 28 3 = - - ) & e
= =] o 3 51 o] . = 2 ‘c © c = < =
a | 5 s = 59 = £ s = 2 53| 2 8 3 ® S| £
2 = | = 3 B (8|22 |85 | 2L |2z |92 |82 |8 |E2 |85 |8k |28
<] 2 o 3 2 & 8 < 8 a 25 | sz | EX | o2 S | Ek | 5% g2 | 5% | sl
3 a 5 £ ® o |« | 8T | £ | 3 20 | ¢ = T £ 22 | €S
> 3 2 2 a O 4 S £ 53 5 © = 3
El 9 2 g = = w 5 k) o
o e o © (] [ °
= w o 3 2
o Q
14
27 |P147 — El147 ANI18 |[— IVCMPO | — — — —_ — — — — —
28 |P23 — El23 ANI3  |ANO1 |[IVREFO |— — Ts21  |— — — — — _
Note
29 |P22 — EI22 ANI2  |ANOO |— — — TS20 |— — — — — _
Note
30 |P21 — El21 ANI1/  |— — — — — — — — _ — _
AVREFM
Note Not present in products with 128 or fewer Kbytes of code flash memory.

RO1DS0395EJ0121 Rev.1.21
Nov 15, 2022
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RL78/G23

1. Outline

1.3.2 32-pin products

» 32-pin plastic HWQFN (5 x 5 mm, 0.50-mm pitch)
» 32-pin plastic LQFP (7 x 7 mm, 0.80-mm pitch)

[«—>O P11/E111/EO11/SI100/RxDO/TOOLRXD/SDAQ0/(TI06)/(TO06)

Exposed die pad"*©?

P147/ANI18/IVCMPO/EI147 O+—¥
P23/ANI3/ANO1/IVREFO/TS21 '/E123 Ot
P22/ANI2/ANOO/TS20""*® '/E122 O+—»
P21/ANI1/AVrerm/EI21 O+
P20/ANIO/AVrerp/EI20 Ot

PO1/ANI16/TS27" '/EI01/EO01/TO00/RXD1 O+
POO/ANI17/TS26M" '/EI00/TI00/TXD1 O¢—>
P120/ANI19/IVCMP1/EI120 O+—¥

R [«—>O P10/EI10/EO10/SCK00/SCLO0/(TI07)/(TO07)

N
w

R [«—>O P12/EI12/E012/SO00/TxDO/TOOLTXD/(TI05)/(TO05)

N [«—>0 P13/IVREF1/EO13/TxD2/SO20/(SDAAQ)/(TI04)/(TO04)

N[>0 P14/VCOUT1/EO14/RxD2/S120/SDA20/(SCLAQ)/(TI03)/(TO03)

o [+—>O P15/E015/PCLBUZ1/SCK20/SCL20/(T102)/(TO02)
& [«—>O P16/EO16/CCDO0/TI01/TO01/INTP5/(RxDO)
J[«—>O P17/E017/CCDO1/TI02/TO02/(TXDO)

<«—O P51/EI51/EO51/CCD02/INTP2/SO11

<«—O P50/TS00/EI50/EO50/CCDO3/INTP1/SI11/SDA11
«—>O P30/VCOUTO/TSCAP/EI30/INTP3/RTC1HZ/SCK11/SCL11
«+«—>O P70/RINO/TS02

<«<—O P31/TS01/EI31/TI03/TO03/INTP4/PCLBUZ0

«—>O P62/CCD06

+«—>O P61/EO61/CCD05/SDAAQ

«—O P60/EO60/CCD04/SCLAO

INDEX MARK

25 o ____ e
2ei I
27 | 14
28 | RL78/G23 | 45
29 | (Top View) 1 1
30 | 11
31.\ _________ 110
32 9
M 2345678
iii iiii
oo =0 83
ghEdsagss
OWwzuwgy
EXT s =
g °¥K
o @ >;<

~ [

IS

o Ea

P122/X2/EXCLK/XT2/EXCLKS/EI122 O—| &

Note 1. Not present in products with 128 or fewer Kbytes of code flash memory.

Note 2. The 32-pin plastic LQFP (7 x 7 mm, 0.80-mm pitch) products do not have an exposed die pad.

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

(PIOR). Refer to Figure 4 - 10 Format of Peripheral I/O Redirection Register (PIOR) in the RL78/G23 User's Manual.

Caution Connect the REGC pin to Vss via a capacitor (0.47 to 1 pF).
Remark 1. For pin identification, see 1.4 Pin Identification.

Remark 2.

Remark 3. Itis recommended to connect an exposed die pad to Vss.

RO1DS0395EJ0121 Rev.1.21
Nov 15, 2022
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RL78/G23

1. Outline

<R> Table1-3

Multiplexed Pin Functions of the 32-pin Products (1/2)

o}
E E lfe} Analog Circuits HMIs Timers Communications Interfaces
2 §
o =
k= ° o
S © E2 = < 3
s s | 8| 28 S . . |= |8 |E |8
5 5 2 5 5 = = S € = =
= - £ 2 ] 9] 9] 5 =3 £~ E o] £ © =) g
N S S 8 >0 5| 5~ £~ | 8~ 2 o d ~ | O~ = —~ < 55
°l 2| 8| 3 2y |2g| o |52 | 2E |52 |55 |83 |%0 |8 |ex |88 |38
z I 15 3 & 82 =) g5 | g2z | EX | o2 s | Ek | 55 | €2 | 5% | s Q
g| 2 5 g 5 o~ | <~ | 8T | E= | 3 2o |- |- |87 | ET | €2 | €L
= [s] o = s b 3 (¢} 2 B = £ i} 5 T = 9
T 5 ) 3 @ = 4 b = © o
N 2 S o S 3 S 2
o) 5 o 8 g o
S §
14
1 |P40 |— - TOOLO - - — — - - - - - —
2 |— — — RESET — — — — — — — — — — — —
3 [P137 |— EM37 |— — — — INTPO |— — — — — — — —
4 |P122 — El122 | X2/XT2/ — — — — — — — — — — — —
EXCLK/
EXCLKS
5 (P121 — El121 | X1/XT1 — — — — — — — — — — — —
6 |— — — REGC — — — — — — — — — — — —
7 |— — — Vss — — — — — — — — — — — —
8 |— — — VDD — — — — — — — — — — — —
9 |P60 CCD04 [EO60 |— — — — — — — — — — SCLAO |— —
10 P61 CCDO05 [EO61 |— — — — — — — — — — SDAAO |— —
11 | P62 CCDO06 |— — — — — — — — — — — — — —
12 |P31 — EI31 PCLBUZO |— — — INTP4 |[— TS01 TIO3/ —_ —_ — — —_
TOO03
13 |P70 — — — — — — — — TS02 |— — — — — RINO
14 |P30 — EI30 — — — VCOUTO|INTP3  [— TSCAP |— RTC1HZ | SCK11/ |— — —
SCL11
15 P50 CCDO03 |[EI50f |— — — — INTP1 | — TS00 |— — S/ — — —
EO50 SDA11
16 P51 CCD02 (EI51/ |— — — — INTP2 | — — — — SO — — —
EO51
17 |P17 CCDO01 [EO17 |— — — — — — — TI02/ — (TxDO) |— — —
TO02
18 [P16 CCD00 [EO16 |— — — — INTP5 | — — TIO1/ — (RxDO) |— — —
TOO1
19 (P15 —_ EO15 PCLBUZ1 |— — — —_ —_ — (Tio2y | — SCK20/ |— — —_
(TO02) SCL20
20 |P14 — EO14 |— — — VCOUT1|— — — (TI03)/ | — SI20/  |(SCLAO) |— —
(TOO03) RxD2/
SDA20
21 |P13 — EO13 |— — — IVREF1 | — — — (TI04)/ | — S020/ |(SDAAQ)|— —
(TO04) TxD2
22 |P12 — EI12/  |TOOLTxD |— — — — — — (TI05)/  |— S000/ |— — —
EO12 (TOO5) TxDO
23 |P1 — El1/ TOOLRXD |— — — — — — (Tio6)/  |— sSloo/ | — — —
EO11 (TOO06) RxDO/
SDAO00
24 |P10 — EIM0/ |— — — — — — — (TIo7)/ | — SCKO00/ |— — —
EO10 (TO07) SCLO0
25 |P147  |— — — ANI8 |— IVCMPO | — — — — — — — — —
26 |P23 —_ EI23 — ANI3 ANO1 IVREFO [— — TS21 — —_ —_ —_ —_ —_
Note
R0O1DS0395EJ0121 Rev.1.21 .ZENESAS Page 12 of 169
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RL78/G23

1. Outline

<R> Table 1 - 3

Multiplexed Pin Functions of the 32-pin Products (2/2)

@
35_ E 110 Analog Circuits HMIs Timers Communications Interfaces
=] -
z S
kel =
b= ° g
o © £ g = < D
& s g 28 5 - - S e 8
9 = 5 @ _g o] o) - 5 g’ ‘c S c = < =
8| 5 5 g =8 tE |5 | |5s~|32 53 | 2 S| =218 *2 | 55
I 3 S | 28 |29 | 8% |2 |2g |82 | €2 |20 | €2 | €5 |8k |23
£ 2 g 3 3G 82 | 88| 23 | gz |2 | 0P | S8 | Ek | 55 | 82 | 5% | UL
g| 2 5 2 5 a~ | <~ | 8T |E= | 3 2o |- |E- |8 | ET | 22| gL
| ° G = g = 3 o N 5T | E o 5 T = g
I 5 o) 3 S, £ 4 ) = © °
5 2| g ¢ : 8 |% |2
© 5 ] (] @ g
o Q
x
27 |P22 — El22 — ANI2 ANOO |— — — TS20 — — — — — —
Note
28 |P21 — El21 — AN/ |— — — — — — — — — — —
AVREFM
29 |P20 — EI20 — ANIO/  |— — — — — — — — — — —
AVREFP
30 |PO1 — ElO1/ |— ANI16  |— — — — TS27 |TOO0 |— RxD1 |— — —
EO01 Note
31 | P00 — EI00 — ANI17  |— — — — TS26  |TI00 — D1 |— — —
Note
32 |P120  |[— EM20 |[— ANI19  |— IVCMP1 [ — — — — — — — — —
Note Not present in products with 128 or fewer Kbytes of code flash memory.

RO1DS0395EJ0121 Rev.1.21
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RL78/G23

1. Outline

1.3.3

36-pin products

» 36-pin plastic WFLGA (4 x 4 mm, 0.50-mm pitch)

Top View Bottom View
e [Hboooodd
5 CNONONONONG)
RLT8IG28: 4 ONONONONONG;
3 ONONONONONG®)
2 ONONONONONG®)
¥ R IR
A B\C D E F F EDCB A
INDEX MARK
A B C D E F

6 P60/EO60/CCD04/ VDD P121/X1/XT1/EI121 P122/X2/EXCLK/XT2/ | P137/EI137/INTPO P40/TOOLO
SCLAO EXCLKS/EI122

5 P62/CCD06 P61/EO61/CCD05/SD | Vss REGC RESET P120/ANI19/IVCMP1/

AAO EI120

4 P72/TS04/S021/ P71/TS03/S121/ P14/VCOUT1/EO14/ P31/TSO1/EI31/TI03/ | POO/TS26Note/EI00/ P01/TS27Note/EI01/

TxDAO SDA21/RxDAO RxD2/S120/SDA20/ TOO3/INTP4/ TI100/TxD1 EO01/TO00/RxD1
(SCLAOQ)/(TI03)/ PCLBUZO
(TOO03)

3 P50/TS00/EI5S0/EOS50/ | P70/TS02/RINO/ P15/EO15/PCLBUZ1/ | P22/ANI2/ANOO/ P20/ANIO/AVREFP/ P21/ANI1/AVREFM/
CCDO3/INTP1/SI11/ SCK21/SCL21 SCK20/SCL20/ TS20QNote/E|22 EI20 El21
SDA11 (TI02)/(TO02)

2 P30/VCOUTO/TSCAP/ | P16/EO16/CCD00/ P12/EI12/EO012/SO00/ | P11/EI11/EOQ11/SI00/ | P24/ANI4/TS22Note P23/ANI3/ANO1/
EI30/INTP3/RTC1HZ/ | TIO1/TOO01/INTP5/ TxDO/TOOLTxD/ RxDO/TOOLRxD/ IVREF0/TS21Note/
SCK11/SCL11 (RxDO) (TI05)/(TO05) SDAOO/(TI06)/(TO06) El23

1 P51/EI51/EO51/ P17/EO17/CCDO1/ P13/IVREF1/EO13/ P10/EI10/EO10/ P147/ANI18/IVCMPO/ | P25/ANI5/TS23Note
CCDO2/INTP2/ TI02/TO02/(TxDO) TxD2/S0O20/(SDAA0)/ | SCK0O0/SCL00/ El147
SO11 (TI04)/(TO04) (TI07)/(TOO07)

Note Not present in products with 128 or fewer Kbytes of code flash memory.

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

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

Remark 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 - 10 Format of Peripheral I/O Redirection Register (PIOR) in the RL78/G23 User's Manual.

RO1DS0395EJ0121 Rev.1.21
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RL78/G23

1. Outline

<R> Table 1-4

Multiplexed Pin Functions of the 36-pin Products (1/2)

o}
E E lfe} Analog Circuits HMIs Timers Communications Interfaces
2 §
o =
. S g
I} £ 2 - =
5 2 $5 5 < = S
o by =2 o o = = % z 3 x =
< | = = 2 -3 2 2 5 g £5 | 3 8 3 9 S| g
o o = > Qo — — = " ~ 2 [ ] - — — . —~
ol 2| £ | 2| 8% |£9 |2 |§E|2E|sg |83 |E5 (%0 |f3 €588 |22
= | £ g 3 25 82 | 88 |23 | 82 |52 | o2 | S8 | Ek | =3 | 22 |52 |2l
g | 2 5 g 5 e | | 8T | ET | 3 2o |e | §T|ET |7 | g2 | €S
©l e g S H 2 3 o N Y | E 3 5 s = g
3 [ ° 3 = « * @ £ ©
g a | " 8 o 13 |e
S §
14
A1 |P51 CCDO02 |EI51/ — — — INTP2 |[— — — — SO — — —
EO51
A2 (P30 — EI30 — — — VCOUTO|INTP3 |— TSCAP |— RTC1HZ|SCK11/ |— — —
SCL11
A3 | P50 CCDO03 |[EI50f |— — — — INTP1 | — TS00 |— — S/ — — —
EO50 SDA11
Ad | P72 — — — — — — — — TS04 |— — sS021  |— TxDAO |—
A5 | P62 CCD06 |— — — — — — — — — — — — — —
A6 | P60 CCD04 [EO60 |— — — — — — — — — — SCLAO |— —
B1 |P17 CCDO01 [EO17 — —_ — — —_ —_ — TI02/ —_ (TxDO) [— — —_
TOO02
B2 |P16 CCDO00 [EO16 — —_ — — INTPS |[— — TIO1/ —_ (RxDO) [— — —_
TOO1
B3 |P70 — — — — — — — — TS02 — — SCK21/ |— — RINO
SCL21
B4 | P71 — — — — — — — — TS03 — — Si21/ — RxDAO |—
SDA21
B5 | P61 CCDO05 [EO61 — — — — — — — — — — SDAAO |— —
B6 |— — — VDD — — — — — — — — — — — —
c1 |P13 — EO13 |— — — IVREF1 |— — — (TIo4y |— S020/ |(SDAAD)|— —
(TO04) TxD2
C2 |P12 — EI12/ |TOOLTxD |— — — — — — (TI05)/  |— S000/ |— — —
EO12 (TO05) TxDO
C3 |P15 — EO15 |PCLBUZ1 |— — — — — — (TI02)/  |— SCK20/ |— — —
(TO02) SCL20
C4 |P14 — EO14 |— — — VCOUT1|— — — (TI03)/  |— SI20/  |(SCLAO) |— —
(TO03) RxD2/
SDA20
C5 [— — — Vss — — — — — — — — — — — —
C6 |P121 — El121 | X1/XT1 — — — — — — — — — — — —
D1 |P10 — ElI10/ — — — — — — — (TIo7y, | — SCKO00/ |— — —
EO10 (TO07) SCL00
D2 |P11 — ElM1/ TOOLRxD |— — — — — — (Tiog) |— Sl100/ — — —
EO1M1 (TOO06) RxDO/
SDAO00
D3 |P22 — E22 |— ANI2  |ANOO |— — — TS20 |— — — — — —
Note
D4 |P31 —_ EI31 PCLBUZO |— — — INTP4 |[— TS01 TIO3/ —_ —_ — — —_
TOO03
D5 |— — — REGC — — — — — — — — — — — —
D6 |P122 |— El122 | X2/XT2/ — — — — — — — — — — — —
EXCLK/
EXCLKS
E1 |P147 |— EM47 |— ANI8  |— IVCMPO | — — — — — — — — —
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RL78/G23

1. Outline

<R> Table 1 - 4

Multiplexed Pin Functions of the 36-pin Products (2/2)

o}
E_ E 110 Analog Circuits HMIs Timers Communications Interfaces
z $
kel =
. S o g
<] € - 2
B 1R g5 5 s |E |8
I = 23 . . _ . =) £ 3 E = < =
< € 5 3 =3 2 £ S - S S5 1 3 k] 5 8 2z g
(O] s} 5 5 © O ~ O ~ © Q —~ £ c N >~ O ~ > o~ — 0] D20
c| | £ | 8| 82 |28 |29 | 8% |cEE |2z |83 | E2 |0 |E2 |58 |8k |8
= = o > » © 8 < 8a €0 L=z £X 0 = © = Erx S o < = E< ou
© 2 = = = ~ = = < > 20 5= = = T = £ = 23 =
) fa) 3 £ 9] [=)] < o] ) = © = —= = 5
S 3 E 2 a o X ° £ 5] 5] K= = 8
3 s} o 3 = « n 5] 2 ®
=3 u o ] * o 2
=] i (&) n £
o @
14
E2 |P24 — — — ANI4  |— — — — S22 |— — — — — —
Note
E3 |P20 — E20 |— ANIO/  |— — — — — — — — — — —
AVREFP
E4 |POO —_ EIO0 — —_ —_ —_ —_ —_ TS26 TIOO —_ TxD1 —_ — —
Note
E5 |— — — RESET — — — — — — — — — — — —
E6 |P137 |— EN37 |— — — — INTPO |— — — — — — — —
F1 |P25 — — — ANI5  |— — — — TS23  |— — — — — —
Note
F2 |P23 — ElI23 — ANI3 ANO1 IVREFO |— — TS21 — — — — — —
Note
F3 |P21 — EI21 — AN/ |— — — — — — — — — — —
AVREFM
F4 |PO1 — EIO1/ — — — — — — TS27 TOO00 — RxD1 — — —
EOO01 Note
F5 |P120 — EM20 |[— ANI19  [— IVCMP1 |— — — — — — — — —
F6 |P40 — — TOOLO — — — — — — — — — — — —
Note Not present in products with 128 or fewer Kbytes of code flash memory.
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RL78/G23

1. Outline

1.3.4 40-pin products

* 40-pin plastic HWQFN (6 x 6 mm, 0.50-mm pitch)

P26/ANI6/TS24"®

P25/ANI5/TS23V*

P24/ANI4/TS22"®
P23/ANI3/ANO1/IVREFO/TS21V®/EI23
P22/ANI2/ANOO/TS20M/E 22
P21/ANI1/AVrerw/EI21
P20/ANIO/AVrere/EI20
P01/TS27N°"*/EI01/EO01/TO00/RXD1
P00/TS26N"*/EI00/TI00/TXD1
P120/ANI19/IVCMP1/EI120

INDEX MARK

Ot—>]
Ot—]
Ot—>]
Ot—»]
O—>
Ot—>]
Ot—>]
Ot—>]
Ot—>]
Ot—>]

& [«—>O P147/ANI18/IVCMPO/EI147

§ l«—>O P11/EI11/EO11/SI00/RXDO/TOOLRXD/SDA0O/(TIOB)/(TO06)

N [«—>O P12/E112/E012/SO00/TXDO/TOOLTXD/(TIO5)/(TOO5)
S [«—>O P13/IVREF1/EO13/TxD2/SO20/(SDAAQ)/(TI04)/(TO04)

3 [«—>O P14/VCOUT1/EO14/RxD2/SI20/SDA20/(SCLA0)/(TI03)/(TO03)
¥ [«—>O P15/E015/PCLBUZ1/SCK20/SCL20/(TI02)/(TO02)
8 l«—»O P16/EO16/CCDOO/TION/TO01/INTP5/(RXDO)

B [¢«—>O P10/EI10/EOQ10/SCK00/SCLO0/(TI07)/(TO07)
N [«—»0O P17/E017/CCDO1/TI02/TO02/(TXDO)
N l«—>O P51/EI51/E051/CCD02/INTP2/SO11

- 20[«—0O
32 | Exposed die pad | 19p¢ 14®)
33 | | 18«0
34 ! 17 [«—>O
1 1

35 | RL78/G23 | 16le—>0
% 1 (Top View) | 1B[+>©
37 | | 14le—>0
38 | | 13[«—0O
39 ™ JI 12}«—>»0O
40@ T 11}e—>0
/‘1 2345678910
CFFN-9O2N <0 38 8
SEerEangts
OluDmzuwuwl
Ele XS eE
g YaoI<«

N -—0m
ok mx2

I Bgx

o ﬂ-ﬁg

o

P50/TS00/EI50/EOQ50/CCDO3/INTP1/SI11/SDA11
P30/VCOUTO/TSCAP/EI30/INTP3/RTC1HZ/SCK11/SCL11
P70/TS02/RINO/KR0O/SCK21/SCL21
P71/TS03/KR1/S121/SDA21/RxDAO
P72/TS04/KR2/SO21/TxDAO

P73/TS05/KR3
P31/TS01/EI31/TI03/TO03/INTP4/PCLBUZO

P62/CCD06

P61/E061/CCD05/SDAAO

P60/EO60/CCD04/SCLAO

Note Not present in products with 128 or fewer Kbytes of code flash memory.

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

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

Remark 2. Functions in parentheses in the above figure can be assigned via settings in the peripheral 1/O redirection register
(PIOR). Refer to Figure 4 - 10 Format of Peripheral I/O Redirection Register (PIOR) in the RL78/G23 User's Manual.

Remark 3. Itis recommended to connect an exposed die pad to Vss.
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RL78/G23

1. Outline

<R> Table1-5

Multiplexed Pin Functions of the 40-pin Products (1/2)

o}
E E lfe} Analog Circuits HMIs Timers Communications Interfaces
2 §
o =
= ° o
jo2} — =
2 15| &g B < | & |3
o = ;>7‘ =4 o o = = 5 = [®) 5 £
> = z 3 > 2 g g 5 s £~ 5 3 E © S 2
o o = > Qo — — = " ~ E [ -] Py O - — . —
S| & 2| 3 8c |2Q| 20|52 | cE &z |85 |E35| %0 |83 | €5 |85 |32
|5 | B | | 25 |32|88|£8 g2 || ef |8 |£LE 28|22 55|28
S = 5 c 5] [a) < 3 = > 20 @ © 8 = =2 c =
< o 3] = ES = (&) M S £ Q > © = 9
5 ) 3 < o & = 4 3 2 = o
g_ o o Q ] = o
5 o S @ 3 o
S §
14
1 |P40 — — TOOLO — — — — — — — — — —
2 |— — — RESET — — — — — — — — — — — —
3 [P124 |— — XT2/ — — — — — — — — — — — —
EXCLKS
4 [P123 |— — XT1 — — — — — — — — — — — —
5 |P137 |— EN37 |— — — — INTPO |— — — — — — — —
6 |P122 — El122 [X2/[EXCLK |— — — — — — — — — — — —
7 |P121 — El121 | X1/VBAT — — — — — — — — — — — —
8 |— — — REGC — — — — — — — — — — — —
9 |— — — Vss — — — — — — — — — — — —
10 |— — — VDD — — — — — — — — — — — —
11 | P60 CCD04 [EO60 |— — — — — — — — — — SCLAO |— —
12 | P61 CCDO05 [EO61 — — — — — — — — — — SDAAO |— —
13 P62 CCD06 |— — — — — — — — — — — — — —
14 |P31 — EI31 PCLBUZO |— — — INTP4 |[— TS01 TIO3/ — — — — —
TOO03
15 P73 — — — — — — — KR3 TS05 |— — — — — —
16 |P72 — — — —_ — — —_ KR2 TS04 — —_ S021 — TxDAO |—
17 |P71 — — — — — — — KR1 TS03 |— — sSi21/  |— RxDAO |—
SDA21
18 [P70 — — — — — — — KRO TS02 |— — SCK21/ |— — RINO
SCL21
19 (P30 — EI30 — — — VCOUTO|INTP3  [— TSCAP |— RTC1HZ | SCK11/ |— — —
SCL11
20 | P50 CCDO03 |(EI50f |— — — — INTP1 | — TS00 |— — S/ — — —
EO50 SDA11
21 |P51 CCD02 (EI51/ |— — — — INTP2 | — — — — SO — — —
EO51
22 |P17 CCDO01 [EO17 |— — — — — — — TI02/ — (TxDO) |— — —
TOO02
23 |P16 CCDO00 [EO16 — —_ — — INTPS |[— — TIO1/ —_ (RxDO) [— — —_
TOO1
24 |P15 —_ EO15 PCLBUZ1 |— — — —_ —_ — (Tio2) | — SCK20/ |— — —_
(TO02) SCL20
25 |P14 — EO14 |— — — VCOUT1|— — — (TI03)/ | — SI20/  |(SCLAO) |— —
(TO03) xD2/
SDA20
26 |P13 — EO13 |— — — IVREF1 | — — — (TI04)/  |— S020/ |(SDAAQ)|— —
(TO04) TxD2
27 |P12 — EI12/  |TOOLTxD |— — — — — (TI05)/  |— S000/ — —
EO12 (TOO05) TxDO
28 |P11 — El1/ TOOLRXD |— — — — — — (Tio6)/  |— sSloo/ | — — —
EO11 (TOO06) RxDO/
SDAO00
R0O1DS0395EJ0121 Rev.1.21 .ZENESAS Page 18 of 169

Nov 15, 2022



RL78/G23

1. Outline

<R> Table 1 - 5

Multiplexed Pin Functions of the 40-pin Products (2/2)

@
E_ E 110 Analog Circuits HMIs Timers Communications Interfaces
=] -
z S
kel =
© 2 > g
9] g = < ©
S 18] 25 5 g5 |k |2
z = 2 ] @ K 9] 3] = 5 2 . g J(‘o) g = <D( =
e I3 8 = z3 T~ | 6~ %E e 2 | &4 >=~ | O~ >= §,\ o< | 50
Sl s | 2 | & Se | e8| 52|85 |EEc | g€ |83 | £2 |22 |82 |53 |&k |22
| B g 2 o 3 | 34 | EQ | g2 | £ | op | S | Ex | S0 | €2 | 58S | EF
=] a 5 c o] a < ST | ET | & 20 | @ © £ = £2 | €=
N S o z 2 8 © N 3 E g 5 s = g
s | 9| = g | 18 |5 |2
£ o o @ g
o )
x
29 |P10 — EI10/ — — — — — — — (TIo7)/ | — SCKO00/ | — — —
EO10 (TOO07) SCLO00
30 (P147 — ElM47 |— ANIM8 [— IVCMPO | — — — — — — — —
31 |P26 — — — ANI6  |— — — — TS24 |— — — — — —
Note
32 |P25 — — — ANI5  |— — — — TS23  |— — — — — —
Note
33 |P24 — — — ANl |— — — — S22 |— — — — — —
Note
34 (P23 — EI23 — ANI3 ANO1 IVREFO [— — TS21 — — — — — —
Note
35 P22 — El22 — ANI2 ANOO ([— — — TS20 — — — — — —
Note
36 |P21 — ER21  |— AN/ |— — — — — — — — — — —
AVREFM
37 |P20 — EI20 — ANIO/  |— — — — — — — — — — —
AVREFP
38 |PO1 — El01/ |— — — — — — TS27 |TOO0 |— RxD1 |— — —
EOO1 Note
39 |P0O — EI00 — — — — — — TS26  |TI00 — D1 |— — —
Note
40 |P120 |— EM20 |[— ANI19  |— IVCMP1 [ — — — — — — — — —
Note Not present in products with 128 or fewer Kbytes of code flash memory.
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RL78/G23 1. Outline

1.3.5 44-pin products

* 44-pin plastic LQFP (10 x 10 mm, 0.80-mm pitch)

8 [+—O P11/EI11/EO11/SI00/RxDO/TOOLRXD/SDA00/(TI06)/(TO06)

B [—>O P12/EI112/EOQ12/SO00/TxDO/TOOLTXD/(TI05)/(TO05)

X [«—>O P13/IVREF1/EO13/TxD2/SO20/(SDAAQ)/(TI04)/(TO04)
N [0 P14/VCOUT1/EO14/RxD2/SI20/SDA20/(SCLAO)/(TI03)/(TO03)

B [«—>»O P15/EO015/PCLBUZ1/SCK20/SCL20/(T102)/(TO02)

N [«—>O P16/EO16/CCDO0/TI01/TO01/INTP5/(RXDO0)

X [«—>O P10/E1M0/EO10/SCKO00/SCLO0/(TIO7)/(TOO7)
X [«—>»O P17/EO17/CCDO01/T102/TO02/(TxDO)
N f«—>O P51/EI51/EO51/CCD02/INTP2/SO11

& [«—>O P147/ANI18/IVCMPO/EI147

Qle—>O P146

P27/ANI7/TS25N O+—>»{34 22 [«—>O P50/TS00/EI50/EQ50/INTP1/S111/SDA11
P26/ANI6/ITS24"" O+—>»{35 21 [«—»0O P30/VCOUTO/TSCAP/EI30/INTP3/RTC1HZ/SCK11/SCL11
P25/ANI5/TS23"" O+—>»{36 20 [«—0O P70/TS02/RINO/KRO/SCK21/SCL21
P24/ANI4TS22V" O+—>»{37 19 [«——>O P71/TS03/KR1/SI121/SDA21/RXDAO
P23/ANI3/ANO1/IVREFO/TS21"/EI23 O<«—»{38 RL78/G23 18 [«——»O P72/TS04/KR2/S021/TXDAO
P22/ANI2/ANOO/TS20N®/EI22 O+—>»{39 Top Vi 17 [&—>O P73/TS05/KR3
P21/ANI1/AVrerm/EI21 O<—»{40 (Top View) 16 [«—»O P31/TSO1/EI31/TI03/TO03/INTP4/PCLBUZ0
P20/ANIO/AVrerp/EI20 O+—»{41 15 [«—>0O P63/CCD07/SDAA1
P01/TS27N"/EI01/EO001/TO00/RXxD1 O+—»{42 14 l«—»O P62/CCD0O6/SCLA1
P00/TS26™"®/EI00/TIO0/TXD1 Oe+—»{43 O 13 [«—»0O P61/EQ61/CCD05/SDAAQ
P120/ANI19/IVCMP1/TxDA1/EI120 O+—>»{44 12 [«—»0O P60/EO60/CCDO4/SCLAO
1234567891011
NOIFNTFOANTO 382
Sol3¥kESSa=>>
EoOWO s ZWWy
REEXNSSE
2o WE s«
=3 N - Om
=0 = @mx2>
< X TuWs
g I ogX
o by 0o QN
pr Sa
o o
Note Not present in products with 128 or fewer Kbytes of code flash memory.

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

Remark 1. For pin identification, see 1.4 Pin Identification.
Remark 2. Functions in parentheses in the above figure can be assigned via settings in the peripheral 1/O redirection register
(PIOR). Refer to Figure 4 - 10 Format of Peripheral I/O Redirection Register (PIOR) in the RL78/G23 User's Manual.
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RL78/G23

1. Outline

<R> Table 1-6

Multiplexed Pin Functions of the 44-pin Products (1/2)

o}
E E lfe} Analog Circuits HMIs Timers Communications Interfaces
2 4
o =
. S g
ED - 2
g 5 g5 S < = S
o = ;>7~ =4 o = = = 5 = [$) 5 £
= z 3 > 2 g g 5 s £~ E 3 E ® S 2
o S 9 £ =3 © —~ © —~ - B ~ 2 2 d > O ~ >~ o o < 90
&| < = 3 §o 29 |22 | 5% |2k | gz |82 | B | 0 | B2 |25 | 8k |22
3 = g 2 IS 8< | 8a | g5 | 82 | £EL | o2 | CE | Ex | S0 | 22 | 5< | U
i > £ a - o o= ISICH = = - Q= L = L =2 c = g5 Erx
< a 3 £ 9] [a) < Q £ 3 20 ) = s £ 23 =
S 3 2 2 a o N4 S 1S 5} 53 I = 3
5 | 3 3 g |F |2 |8 |5 [T |
gl | ° 8 ° 1§ |z
3 §
14
1 |P#1 — — — — — — — — TIO7/ | — — RxDA1 |—
TOO07
2 P40 — — TOOLO — — — — — — — — — — — —
3 |— — RESET — — — — — — — — — — — —
4 [P124 |— — XT2/ — — — — — — — — — — — —
EXCLKS
5 |P123  |— — XT1 — — — — — — — — — — — —
6 |P137 |— EI37 |— — — — INTPO |— — — — — — — —
7 |P122  |— El122 |X2/EXCLK |— — — — — — — — — — — —
8 [P121 |— EM21 |X1VBAT |— — — — — — — — — — — —
9 |— — — REGC — — — — — — — — — — — —
10 |— — — Vss — — — — — — — — — — — —
1" |— — — VDD — — — — — — — — — — — —
12 |P60 CCD04 [EO60 |— — — — — — — — — — SCLAO |— —
13 P61 CCDO05 [EO61 |— — — — — — — — — — SDAAO |— —
14 |P62 CCD06 |— — — — — — — — — — — SCLA1 |— —
15 |P63 CCDO07 |— — — — — — — — — — — SDAA1 |— —
16 (P31 — EI31 PCLBUZO |— — — INTP4 |[— TS01 TIO3/ —_ —_ — — —_
TOO03
17 |P73 — — — — — — — KR3 TS05 |— — — — — —
18 P72 — — — — — — — KR2 TS04 |— — S021  |— TxDAO |—
19 |P71 —_ — — —_ — — —_ KR1 TS03 — — SI21/ — RxDAO |[—
SDA21
20 |P70 —_ — — —_ — — —_ KRO TS02 — — SCK21/ |— — RINO
SCL21
21 |P30 — EI30 — — — VCOUTO|INTP3 |— TSCAP |— RTC1HZ|SCK11/ |— — —
SCL11
22 |P50 — EI50/ — — — — INTP1 |[— TS00 — — S/ — — —
EO50 SDA11
23 | P51 CCDO02 |EI51/ — — — — INTP2 |[— — — — SO — — —
EO51
24 |P17 CCDO01 [EO17 |— — — — — — TI02/ — (TxDO) |— — —
TO02
25 |P16 CCD00 [EO16 |— — — — INTP5 | — — TIO1/ — (RxDO) |— — —
TOO1
26 |P15 — EO15 |PCLBUZ1 |— — — — — — (TI02)/  |— SCK20/ |— — —
(TO02) SCL20
27 |P14 — EO14 |— — — VCOUT1|— — — (TI03)/  |— SI20/  |(SCLAO) |— —
(TO03) RxD2/
SDA20
28 |P13 — EO13 |— — — IVREF1 |— — — (TIo4y |— S020/ |(SDAAD)|— —
(TO04) TxD2
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RL78/G23

1. Outline

<R> Table 1 - 6

Multiplexed Pin Functions of the 44-pin Products (2/2)

o}
E_ E 110 Analog Circuits HMIs Timers Communications Interfaces
3 &
[5]
o =
5 2 o g
S © E 2 = < I
o Q =
el 8. i % g = X = 6 E 5
< | | 3 22 | 5 5 5 g | 255 8 S5 |3 |35.|¢®
a | & S s 283 | 85|85 | 8|8 | 2|22 | 22|05 | 35|85 |82 | 50
S| = | £ | 8| 82 |8 |E£Q | 8% |EE |2z |83 |E2 || €2 €5 |8k |22
3 2 g S 3 & 8< | 8a | 86 | €2 | €L | o2 | ®E | Ex | 8 | 2= | < | BU
< (<) = o = =2 1SS = = P = = - £ c = 9] N4
3 a 5 S 5 a < 3 £ > 20 @ 5 s = E2 | ES
o = H < a o X ST | E @ 5 © = 8
2 g P g = &« @ 5 g o
=3 3 o ] * o 2
=] w o n £
o 15}
[14
29 [P12 - El2/ TOOLTxD |— - - - - - (TI05) |— S000/ |— - -
EO12 (TOO5) TxDO
30 (P11 - El1/ TOOLRXD |— - - - - - (Tiog)/  |— S100/ - - -
EOM (TOO06) RxDO/
SDA00
31 [P10 — ElI10/ — — — — — — — (TIo7y, | — SCKO00/ |— — —
EO10 (TO07) SCL00
32 [P146  |— — — — — — — — — — — — — — —
33 |P147 —_ ENM47 |[— ANI18 |[— IVCMPO | — —_ — — — — — — —_
34 |P27 — — — ANI7  |— — — — TS25 |— — — — — —
Note
35 |P26 — — — ANIE  |— — — — TS24 |— — — — — —
Note
36 |P25 — — — ANI5  |— — — — TS23  |— — — — — —
Note
37 |P24 — — — ANI4  |— — — — S22 |— — — — — —
Note
38 |P23 - EI23 - ANI3 ANO1 |IVREFO |— - TS21 - —_ —_ - - -
Note
39 | P22 —_ El22 — ANI2 ANOO |— —_ —_ TS20 — —_ —_ — — —_
Note
40 |P21 — EI21 — AN/ |— — — — — — — — — — —
AVREFM
41 |P20 — EI20 |[— ANIO/  |— — — — — — — — — — —
AVREFP
42 [PO1 — EI01/ — — — — — — TS27 TO00 |— RxD1 — — —
E001 Note
43 P00 — EI00 — — — — — — TS26 TIOO — TxD1 — — —
Note
44 |P120 — ENM20 |— ANIM9  |— IVCMP1 | — — — — — — — TxDA1 |—
Note Not present in products with 128 or fewer Kbytes of code flash memory.
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RL78/G23 1. Outline

1.3.6 48-pin products

* 48-pin plastic LFQFP (7 x 7 mm, 0.50-mm pitch)
* 48-pin plastic HWQFN (7 x 7 mm, 0.50-mm pitch)

[se]
- ﬁ
Q w
& 3
S ~ 2
- S N~
oo o N
EE L E
w83 s R
CED 384
285 wWUPz:z:i
£29 s =8 3 3 3
SuE fi35huny
Sy ¢ SSZZHo0 00
oz 2 LS EEEE
0LN ScSsIBSEE
awnw zZzzzzzzzz
ShEodLLLL<L<LL
T O - MO -~ NOMT WO O~
O O T~ N AN NNNNNN
o o T s o W
(I) f f T f T T (I) T (f f (f e
36 35 34 33 32 31 30 29 28 27 26 2
P120/ANI19/IVCMP1/TxDA1/EI120 O+—>»37 4 [«—>O P147/ANI18/IVCMPO/EI147
P41/RxDA1/TIO7/TO07 O+—»38 [—————————— 23 [«—>O P146
P40/TOOL0 O<+—»{39 | : 22 [«—»O P10/EI10/EO10/SCK00/SCLO0/(TI07)/(TO07)
RESET O—»40 | | 21[«—>»O P11/EI11/EO11/SI00/RxDO/TOOLRXD/SDAC0/(TIOB)/(TO06)
P124/XT2/EXCLKS O—»{41 | RL78/G23 I 20 [«—>O P12/EI12/EO012/SO00/TxDO/TOOLTXD/(TI05)/(TO05)
P123/IXT1 O—»{42 | : 19l«—»O P13/IVREF1/EO13/TxD2/S020/(SDAAO)/(TI04)/[(TO04)
P137/E1137/INTP0O O—»{43 | (Top VleW) | 18«0 P14/VCOUT1/EO14/RxD2/SI20/SDA20/(SCLA0)/(TI103)/(TO03)
P122/X2/EXCLK/EI122 C+—>»{a4 : | 17}«—>O P15/E015/PCLBUZ1/SCK20/SCL20/(T102)/(TO02)
P121/X1/VBAT/EI121 O+—>45 | : 16 [«—»O P16/EO16/CCD00/TI01/TO01/INTP5/(RXDO)
REGC O—46 \ | 15[«—O P17/EO17/CCD01/T102/TO02/(TxD0)
Vss O——a7 OQN—————————- 14|«—>»O P51/EI51/E051/CCDO2/INTP2/SO11
Voo O—148 13 [«—»O P50/TS00/EI50/EQ50/CCDO3/INTP1/SI11/SDA11
12345678 9101112
OOOO;g(}OOOOO
33385288853
20 00
2R23R8035E80
SwerOoOSS¥XgSo S
BE2E2g2:858%
OC000FOEXT8NVAOOO
OO0 ANDLHINDDAD
SSSosESEEEZSSN
DHOWBZRAZaXNILT
oOoooLaFSESNTF®n X
oo 8ZIaS=30
s < S5 ogzk
8% ceY ELFCL
oo 8<X8 Nasp
250 o FIE
EFE ez
=03 E £
255 ~S8
uRo on g
5" b
e S
= %)
2 5
e
>
(]
&)
2
o
el
o

Note 1. Not present in products with 128 or fewer Kbytes of code flash memory.
Note 2. The 48-pin plastic LFQFP (7 x 7 mm, 0.50-mm pitch) products do not have an exposed die pad.

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

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

Remark 2. Functions in parentheses in the above figure can be assigned via settings in the peripheral 1/O redirection register
(PIOR). Refer to Figure 4 - 10 Format of Peripheral I/O Redirection Register (PIOR) in the RL78/G23 User's Manual.

Remark 3. Itis recommended to connect an exposed die pad to Vss.
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RL78/G23

1. Outline

<R> Table1-7

Multiplexed Pin Functions of the 48-pin Products (1/2)

o}
E E lfe} Analog Circuits HMIs Timers Communications Interfaces
=) S
z S
o —
. E g
I} £ 2 - 2
z 218 | 2% 5 s |E |8
g S s 22 . . - = £ % H e < =
< € 2 .2 g g 5 =% £~ = k<] S @ D o
z S 8 5 23 S~ | S5 | Bgx | B | 2~ | 28 | 22|05 | 22| 8= | g5 | ©C
el g | 2 | & € |28 |22 | 8% |EE |22 |83 | £E2 |20 |52 |53 |8k |22
a =S o 2 ? & 8 < 8 a EO0 | 22 | E2 | ok °c | Ex | S | €2 | B Z g
v a 5 c o] o |7 | 8T | ET | & 20 [ © £ = E2 | E=
e} o 3 = 5 = (&} 2 5= £ i} S T = 9
e ° a z < a X 8 = & ] e 5 o
— =] o o Q = n o} = Q
g g | g § 5 18 |8
S §
14
1 |P60 CCD04 [EO60 — — — — — — — — — SCLAO |— —
2 (P61 CCDO05 [EO61 |— — — — — — — — — — SDAAO (— —
3 P62 CCD06 |— — — — — — — — — — — SCLA1 |— —
4 |P63 CCDO07 |— — — — — — — — — — — SDAA1 |— —
5 |P31 — EI31 (PCLBUZ0) |— — — INTP4 |[— TS01 TIO3/ — — — — —
TOO03
6 |P75 — — — — — — INTP9 [KR5 TS07 — — SCKO1/ |— — —
SCLO1
7 |P74 — — — — — — INTP8 |KR4 TS06 |— — slo1/  |— — —
SDAO1
8 |P73 — — — — — — — KR3 TS05 |— — S001  |— — —
9 |P72 — — — — — — — KR2  |TS04 |— — s021  |— TXDAO |—
10 P71 — — — — — — — KR1 TS03 |— — sSi21/  |— RxDAO |—
SDA21
11 |P70 — — — — — — — KRO TS02 |— — SCK21/ |— — RINO
SCL21
12 P30 — EI30 — — — VCOUTO|INTP3  [— TSCAP |— RTC1HZ|SCK11/ |— — —
SCL11
13 P50 CCDO03 |[EI50f |— — — — INTP1 | — TS00 |— — S/ — — —
EO50 SDA11
14 |P51 CCD02 (EI51/ |— — — — INTP2 | — — — — SO — — —
EO51
15 (P17 CCDO01 [EO17 — —_ — — —_ —_ — TI02/ —_ (TxDO) |[— — —_
TOO02
16 (P16 CCDO00 [EO16 — —_ — — INTPS |[— — TIO1/ —_ (RxDO) [— — —_
TOO1
17 |P15 —_ EO15 PCLBUZ1 |— — — —_ —_ — (Tio2) | — SCK20/ |— — —_
(TO02) SCL20
18 |P14 — EO14 |— — — VCOUT1|— — — (TI03y | — SI20/  |(SCLAOD) |— —
(TO03) RxD2/
SDA20
19 (P13 — EO13 |— — — IVREF1 | — — — (TI04)/  |— S020/ |(SDAAQ)|— —
(TO04) TxD2
20 |P12 —_ ElM2/ TOOLTxD |— — — —_ —_ — (TIo5)y | — SO00/ |— — —
EO12 (TOO05) TxDO
21 |P11 —_ ElM1/ TOOLRXxD |— — — —_ —_ — (Tiogy | — S100/ — — —_
EO11 (TOO06) RxDO/
SDAO00
22 |P10 — EI10/ |— — — — — — — (TIo7)/ | — SCKO00/ |— — —
EO10 (TOO07) SCL00
23 |P146  |— — — — — — — — — — — — — — —
24 |P147 |— EM47 |— ANI18  |— IVCMPO | — — — — — — — — —
25 |P27 — — — ANI7 — — — — TS25 |— — — — — —
Note
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RL78/G23

1. Outline

<R> Table 1 - 7

Multiplexed Pin Functions of the 48-pin Products (2/2)

o}
E_ E 110 Analog Circuits HMIs Timers Communications Interfaces
=} -
z S
kel =
b= ° g
z g 5 §2 = Z 2
[ — 8 B D S < E ©
g [ — o g = . o = ~ = 9 % =
= © € 3 ? 5 9] o) = 8 2 _ 5 S < = < -
| 5 § g =3 5~ |5~ |28~ |8a~]|32 2l | 22|06~ | 22| 8- |22 | &
21 5 | g | €| B2 |28 |28 | g% |k |2z |83 |E2 |22 |E2 |£8 |8k |22
o = o = » ® 8 < 8a E‘O Lz £x w& © = Erx L) L= 5 < gu
[ k= = =3 pus g o 5= < > =20 5 = == T £ = 23 =43
el o 3 £ [ [a] < 8 ) E=as £ o = = £ = 5]
L 1 2 < la} X 9] E o 5] © = 8
i = o & g [= 1 @ S T °
2 s | g 8 5 18 |8
o (5]
14
26 |P26 — — — ANIE  |— — — — TS24 |— — — — — —
Note
27 |P25 — — — ANI5  |— — — — TS23  |— — — — — —
Note
28 |P24 — — — ANI4  |— — — — S22 |— — — — — —
Note
29 |P23 —_ EI23 — ANI3 ANO1 IVREFO [— —_ TS21 — —_ — — — —
Note
30 (P22 —_ El22 — ANI2 ANOO |[— —_ —_ TS20 — —_ —_ —_ —_ —_
Note
31 |P21 — EI21 — AN/ |— — — — — — — — — — —
AVREFM
32 [P20 — EI20  |— ANIO/  |— — — — — — — — — — —
AVREFP
33 [P130  |— — — — — — — — — — — — — — _
34 |PO1 —_ EIO1/ — —_ —_ —_ —_ —_ TS27 TO00 —_ RxD1 —_ —_ —_
EO01 Note
35 |POO — EIO0 — — — — — — TS26 TIOO — TxD1 — — —
Note
36 [P140  |— — PCLBUZO |— — — INTP6 |— — — — — — — —
37 |P120 — EM20 |[— ANI19  [— IVCMP1 |— — — — — — — TxDA1 |—
38 | P41 — — — — — — — — — TI0O7/  |— — — RxDA1 |—
TOO07
39 |P40 — — TOOLO — — — — — — — — — — — —
40 |— — — RESET — — — — — — — — — — — —
41 |P124  |— — XT2/ — — — — — — — — — — — —
EXCLKS
42 |P123  |— — XT1 — — — — — — — — — — — —
43 |P137  |— ENM37 |— — — — INTPO |— — — — — — — —
44 |P122  |— EM22 [X2/EXCLK |— — — — — — — — — — — —
45 |P121  |— EI21 |X1NVBAT |— — — — — — — — — — — —
46 |— — — REGC — — — — — — — — — — — —
47 |— — — Vss — — — — — — — — — — — —
48 |— — — VDD — — — — — — — — — — — —
Note Not present in products with 128 or fewer Kbytes of code flash memory.
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RL78/G23 1. Outline

1.3.7 52-pin products

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

<+—O P13/IVREF1/EO13/TxD2/SO20/(SDAA0)/(TI04)/(TO04)

«—»(O P51/EI51/EO051/CCD02/INTP2/SO11
% |«—>»O P50/TS00/EI50/EOQ50/CCDO3/INTP1/SI11/SDA11

& [«—>O P11/E111/EO11/SI00/RXDO/TOOLRXD/SDA00/(TIOB)/(TO06)

8 l«—>0O P12/EI12/E012/S000/TXDO/TOOLTXD/(TIO5)/(TO05)
& l«—»0O P14/VCOUT1/EO14/RxD2/SI20/SDA20/(SCLAO)/(TI03)/(TO03)

& [«—>0 P15/EO15/PCLBUZ1/SCK20/SCL20/(TI02)/(TO02)
% |[«—>0O P16/EO16/CCDO0/TIONTO01/INTPS/(RXDO)

8 |«—>»O P17/EO17/CCDO1/T102/TO02/(TxDO)
N [«—>O P30/VCOUTO/TSCAP/EI30/INTP3/RTC1HZ/SCK11/SCL11

& |[+—>O P147/ANI18/IVCMPO/EI147
L0 P10/E110/EO10/SCK00/SCLO0/(T107)/(TOO07)

& |[«—>0O P146

w
5
N
©o

P27/ANI7/TS25M" Ot—>]

N
o
N
o

P70/TS02/RINO/KR0O/SCK21/SCL21

P26/ANI6/TS24"° Oe—>|41 25 [¢—>»0O P71/TS03/KR1/SI121/SDA21/RxDAO

P25/ANI5/TS23"" Oe—»|42 24 [«—>»O P72/TS04/KR2/S021/TXxDAO

P24/ANI4/TS22V° Oe—»|43 23 [«—>0O P73/TS05/KR3/SO01

P23/ANI3/ANO1/IVREFO/TS21N/EI23 Oe—>p|a4 22 |[«—>0O P74/TS06/KR4/INTP8/SI01/SDA01
P22/ANI2/ANOO/TS20V"/EI22 Oe—>{a5 RL78/G23 21 [«—>»O P75/TS07/KR5/INTP9/SCKO1/SCLO1
P21/ANI1/AVrern/EI21 O+—46 20 [«—>»O P76/TS08/KR6/INTP10/(RxD2)
P20/ANIO/AVrerp/EI20 Oe+—»{47 (Top View) 19 |«—>»O P77/TSO09/KR7/INTP11/(TxD2)
P130 O«—48 18 [¢—>»O P31/TSO01/EI31/TI03/TO03/INTP4/(PCLBUZ0)

PO3/ANI16/TS29""/RxD1 Oe—»]
PO2/ANI17/TS28"*/TXD1 Oe—»)
PO1/TS27""*/EI01/E001/TO00 Ot—»
P00/TS26"*/EI00/TI00 C+—>]

o~
©
-
3

P63/CCD07/SDAA1
P62/CCD06/SCLA1
P61/EO61/CCD05/SDAAD
14 |[«—>»O P60/EO60/CCD04/SCLAO

o g
= S
N
o o

-

P121/X1/VBAT/EI121 O+—>»| o
&

RESET O—»| o

REGC O—=
Vss O—N
Voo O——

P124/XT2/[EXCLKS O—>»| @

P123/XT1 O—>»[~

P137/E1137/INTP0 O——»| @

P40/TOOL0 O+—»{ »
P122/X2/EXCLK/EI122 O+—»{ ©

S
P140/PCLBUZOINTPE O+~ O

P120/ANI19/IVCMP1/TXDA1/EI120 O+—»
P41/RxDA1/TI07/TO07 O+—>»| w

Note Not present in products with 128 or fewer Kbytes of code flash memory.
Caution Connect the REGC pin to Vss via a capacitor (0.47 to 1 uF).
Remark 1. For pin identification, see 1.4 Pin Identification.

Remark 2. Functions in parentheses in the above figure can be assigned via settings in the peripheral 1/O redirection register
(PIOR). Refer to Figure 4 - 10 Format of Peripheral I/O Redirection Register (PIOR) in the RL78/G23 User's Manual.
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RL78/G23

1. Outline

<R> Table 1-8

Multiplexed Pin Functions of the 52-pin Products (1/2)
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1 |P140  |— — PCLBUZO |— — INTP6 |— — — — — — —
2 |P120 |— El120 |— ANIM9  |— IVCMP1 | — — — — — — — TxDA1 |—
3 |P41 — — — — — — — — — TIO7/ | — — — RxDA1 |—
TOO07
4 P40 — — TOOLO — — — — — — — — — — — —
5 |— — — RESET — — — — — — — — — — — —
6 [P124 |— — XT2/ — — — — — — — — — — — —
EXCLKS
7 |P123  |— — XT1 — — — — — — — — — — — —
8 |P137 |— EI37 |— — — — INTPO |— — — — — — — —
9 (P122 — E122 |X2/EXCLK |— — — — — — — — — — — —
10 [P121  |— EM21 |X1/VBAT |— — — — — — — — — — — —
1 |— — — REGC — — — — — — — — — — — —
12 |— — — Vss — — — — — — — — — — — —
13 |[— — — VDD — — — — — — — — — — — —
14 |P60 CCD04 [EO60 |— — — — — — — — — — SCLAO |— —
15 P61 CCDO05 [EO61 |— — — — — — — — — — SDAAO |— —
16 | P62 CCD06 |— — — — — — — — — — — SCLA1 |— —
17 |P63 CCDO07 |— — — — — — — — — — — SDAA1 |— —
18 P31 — EI31 (PCLBUZO0) |— — — INTP4 |— TS01 TIO3/ —_ —_ — — —_
TOO03
19 |P77 — — — — — — INTP11 [KR7 TS09 — — (TxD2) |[— — —
20 |P76 — — — — — — INTP10 |KR6 TS08 |— — (RxD2) |— — —
21 |P75 — — — — — — INTP9 [KR5 TS07 — — SCKO01/ |— — —
SCLO1
22 |P74 — — — — — — INTP8 [KR4 TS06 — — Slo01/ — — —
SDAO1
23 |P73 — — — — — — — KR3 TS05 — — SO01 — — —
24 |PT72 — — — — — — — KR2 TS04 |— — sS021  |— TxDAO |—
25 |P71 — — — — — — — KR1 TS03 — — Si21/ — RxDAQ |—
SDA21
26 |P70 — — — — — — — KRO TS02 |— — SCK21/ |— — RINO
SCL21
27 |P30 — EI30 — — — VCOUTO|INTP3  [— TSCAP |— RTC1HZ | SCK11/ |— — —
SCL11
28 | P50 CCDO03 |(EI50f |— — — — INTP1 | — TS00 |— — S/ — — —
EO50 SDA11
29 |P51 CCD02 (EI51/ |— — — — INTP2 | — — — — SO — — —
EO51
30 |P17 CCDO01 [EO17 |— — — — — — — TI02/ — (TxDO) |— — —
TO02
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RL78/G23

1. Outline

<R> Table 1 - 8

Multiplexed Pin Functions of the 52-pin Products (2/2)
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3 &
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<] © £ 2 = < 5]
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o] o S 3 g3 20 | 2C g% 2k | sz | 85 | €3 o0 | g3 | €2 SE s 2
L g & E] 35 |82 |83 |23 |8z |5% | 9P | S8 |Ek |55 |22 |5z |2l
31 8 | 5 | ¢ 5 o” |- | 8T |5 |5 |se |8 |§ |EBO|ET|E=2 "%
S 3 E 2 a o X ° £ 9] 5] s = 8
] [3) o 8 = @ n 53 2 @
2 u o ] » o 2
=] i (&) n £
o )
x
31 |P16 CCD00 |EO16 — — — — INTPS |[— — TIO1/ — (RxDO) |— — —
TOO01
32 |P15 — EO15 PCLBUZ1 — — — — — — (TI02)/ | — SCK20/ | — — —
(TO02) SCL20
33 |P14 — EO14 — — — VCOUT1|— — — (TI03)/ | — S120/ (SCLAOQ) |— —
(TO03) RxD2/
SDA20
34 (P13 — EO13 — — — IVREF1 [— — — (TIo4)/ | — S020/ |(SDAAQ)|— —
(TO04) TxD2
35 [P12 — El12/ TOOLTxD |— — — — — — (TI05) | — S000/ |— — —
EO12 (TOO05) TxDO
36 (P11 — ElM1/ TOOLRxD |— — — — — — (TIo6) | — S100/ — — —
EO11 (TO06) RxDO/
SDA00
37 |P10 — EMO/  |— — — — — — — (TI07)/ |— SCKO00/ |— — —
EO10 (TOO07) SCLO0
38 |P146 |— — — — — — — — — — — — — — —
39 (P147 — El147 — ANIM8 [— IVCMPO | — — — — — — — — —
40 |P27 — — — ANI7  |— — — — TS25 |— — — — — —
Note
41 |P26 — — — ANI6  |— — — — TS24 |— — — — — —
Note
42 P25 — — — ANI5  |— — — — TS23  |— — — — — —
Note
43 |P24 — — — ANl |— — — — S22 |— — — — — —
Note
44 | P23 — EI23 — ANI3 ANO1 IVREFO [— — TS21 — — — — — —
Note
45 P22 — ER22 |— ANI2  |ANOO |— — — TS20 |— — — — — —
Note
46 P21 — ER21  |— AN/ |— — — — — — — — — — —
AVREFM
47 |P20 — EI20 — ANIO/  |— — — — — — — — — — —
AVREFP
48 |P130 |— — — — — — — — — — — — — — —
49 | P03 — — — ANI16 |[— — — — TS29 — — RxD1 — — —
Note
50 |P02 — — — ANI7 |— — — — TS28 |— — TXD1  |— — —
Note
51 |PO1 — EI01/ |— — — — — — TS27 |TO00 |— — — — —
EOO1 Note
52 | P00 — EIO0 — — — — — — TS26 TIOO — — — — —
Note
Note Not present in products with 128 or fewer Kbytes of code flash memory.
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RL78/G23 1. Outline

1.3.8 64-pin products

* 64-pin plastic LQFP (12 x 12 mm, 0.65-mm pitch)
* 64-pin plastic LFQFP (10 x 10 mm, 0.50-mm pitch)
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282508838 X eu
o S~ o0owyaanso =]
2 SssYd=000N ]
> OO0O<=FEp»pOO02 Al =IO
= YuUuwuwO>sesRD galds
Z 2:-%E85558 t£tb3
SeLuuzSpuguwE £cuwi
IISIOLILEEBIBE LB
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48 47 46 45 44 43 42 41 40 39 38 37 36 35 34 33
P27/ANI7ITS25""®  Ot—»|49 32 [«—»O P30/VCOUTO/TSCAP/EI30/INTP3/RTCTHZ/SCK11/SCL11
P26/ANIBITS24""  O¢—»|50 31 [«—>O P05/TS10/TI05/TO05
P25/ANI5/TS23Y"  Oe—»|51 30 [«—>O P06/TS11/TI06/TO06/CLKAD
P24/ANI4/TS22%  O¢—>»{52 29 [«—>»O P70/TS02/RINO/KRO/SCK21/SCL21
P23/ANI3/ANO1/IVREFO/TS21V®/EI23  Ot—53 28 [«—»O P71/TS03/KR1/S121/SDA21/RXDAO
P22/ANI2/ANOO/TS20™ " /EI22 Ot—|54 27 [«—»0O P72/TS04/KR2/SO21/TXDAO
P21/ANI1/AVRerM/EI21  O+—]55 RL78/G23 26 [«—»O P73/TS05/KR3/SO01
P20/ANIO/AVREFP/EI20 O¢—56 25 [«—»O P74/TS06/KR4/INTP8/SI01/SDA01
P130 O+—57 (Top View) 24 [«—>»O P75/TS07/KR5/INTP9/SCK01/SCLO1
P04/SCK10/SCL10 O+—»|58 23 [«—»O P76/TSO8/KRE/INTP10/(RxD2)
PO3/ANI16/TS29"*/SI110/RxD1/SDA10  O+—»{59 22 [«—>»O P77/TS09/KR7/INTP11/(TXD2)
PO2/ANI17/TS28"Y"/SO10/TxD1  O+—¥60 21 [«—»O P31/TSO1/EI31/TI03/TO03/INTP4/(PCLBUZ0)
PO1/TS27"*/EI01/E001/TO00 O¢—»|61 20 [«—>O P63/CCDO7/SDAA1
P00/TS26""*/EI00/TI00 O+—»{62 19 [«—»O P62/CCDO6/SCLA1
P141/PCLBUZ1/INTP7 O<+—>»{63 18 [«—»O P61/EO61/CCDO5/SDAAD
P140/PCLBUZO/INTP6  O4—»{64 O 17 |[«—»O P60/EOB0/CCD04/SCLAO
123456 7 8 910111213141516
O T ¥ NOF®~-ONT O Y 3 98
S3S8opskEcE02es8
mdtI:OLuOBZuJLu,z w w
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L9228 S5835%
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g
o

Note Not present in products with 128 or fewer Kbytes of code flash memory.

Caution 1. Connect the EVsso pin to the same ground as the Vss pin.
Caution 2. Make sure that the voltage on the VDD pin is no less than that on the EVDDO pin.
Caution 3. Connect the REGC pin to Vss via a capacitor (0.47 to 1 pF).

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

Remark 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 VDD and EVDDO pins and connect the Vss and EVsSso pins to
separate ground lines.

Remark 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 - 10 Format of Peripheral I/O Redirection Register (PIOR) in the RL78/G23 User's Manual.
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RL78/G23

1. Outline

<R> Table1-9

Multiplexed Pin Functions of the 64-pin Products (1/3)
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TOO04
4 P41 — — — — — — — — — TIO7/ | — — — RxDA1 |—
TOO07
5 |P40 — — TOOLO — — — — — — — — — — — —
6 |— — — RESET — — — — — — — — — — — —
7 |P124  |— — XT2/ — — — — — — — — — — — —
EXCLKS
8 |P123 |— — XT1 — — — — — — — — — — — —
9 |P137 |— EI37 |— — — — INTPO |— — — — — — — —
10 [P122 — El122 |X2/EXCLK |— — — — — — — — — — — —
1 |P121  |— EM21 |X1VBAT |— — — — — — — — — — — —
12 |— — — REGC — — — — — — — — — — — —
13 |— — — Vss — — — — — — — — — — — —
14 |— — — EVsso — — — — — — — — — — — —
15 |— — — VDD — — — — — — — — — — — —
16 |— — — EVDDO — — — — — — — — — — — —
17 |P60 CCD04 [EO60 |— — — — — — — — — — SCLAO |— —
18 P61 CCDO05 [EO61 |— — — — — — — — — — SDAAO |— —
19 |P62 CCD06 |— — — — — — — — — — — SCLA1 |— —
20 | P63 CCDO07 |— — — — — — — — — — — SDAA1 |— —
21 |P31 — EI31 (PCLBUZO0) |— — — INTP4 |[— TS01 TIO3/ —_ —_ — — —_
TOO03
22 |P77 —_ — — —_ —_ —_ INTP11 [KR7 TS09 — — (TxD2) |[— — —_
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31 | P05 — — — — — — — — TS10 |TIOS/ — — — — —
TOO05
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RL78/G23

1. Outline

<R> Table 1 - 9

Multiplexed Pin Functions of the 64-pin Products (2/3)
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Note
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Note
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Note
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Note
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Note
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Note
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56 |P20 — EI20 — ANIO/  |— — — — — — — — — — —
AVREFP
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RL78/G23

1. Outline

<R> Table 1 - 9

Multiplexed Pin Functions of the 64-pin Products (3/3)
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4 S 1 H < a o X S £ & 9 2 S o
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5 o ] * 8 o
3 =
Q
14
57 |P130 |— — — — — — — — — — — — — — —
58 |P04 — — — — — — — — — — — SCK10/ |— — —
SCL10
59 |P03 — — — ANI16  |— — — — TS29 |— — si1o/ |— — —
Note RxD1/
SDA10
60 |P02 — — — ANI7  [— — — — TS28 — — SO10/ |— — —
Note TxD1
61 |PO1 — EI01/ |— — — — — — TS27 |TO00 |— — — — —
EOO1 Note
62 | P00 — EIO0 — — — — — — TS26 TIOO — — — — —
Note
63 |P141  |— — PCLBUZ1 |— — — INTP7 |[— — — — — — — —
64 |P140 |— — PCLBUZO |— — — INTP6  |[— — — — — — — —
Note Not present in products with 128 or fewer Kbytes of code flash memory.
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RL78/G23

1. Outline

* 64-pin plastic WFLGA (5 x 5 mm, 0.50-mm pitch)

Top View Bottom View
ccoecoeceecece 8 OO0OO0OOOO
SCCCcCceCee 7 O0OOO0OOOOO
QXXX L O OXG 6 O0OO0OO0OOOO
cocReeBCCo 5 O000000O0
C COxeMRY C C 4 O0O0O0OO0OOOO0
SCCCCCCO 3 O0OO0O0OOOO
JCCCCCCO 2 OO0O0OOOOO
5000 SCCCC 1 OOOOOOOOA
3
A B CDEF GH H G F EDCBA
Index mark
A B C D E F G H
EVDDo EVsso P121/X1/EI121/ | P122/X2/EXCLK | P137/INTPO/ P123/XT1 P124/XT2/ P120/ANI19/
VBAT /EI122 EI137 EXCLKS IVCMP1/EI120
P60/CCD04/ VDD Vss REGC RESET P01/TS27Note/ P0O0/TS26Note/ P140/PCLBUZ0/
SCLAO/EO60 EI01/EO01/ EI00/TI00 INTP6
TOO00
P61/CCDO5/ P62/CCDO06/ P63/CCDO7/ P40/TOOLO P41/TI07/TO07/ | P43/CLKA1 P02/ANI17/ P141/PCLBUZ1/
SDAAOQ/EO61 SCLA1 SDAA1 RxDA1 TS28Note/ INTP7
SO10/TxD1
P77/KR7/TS09/ | P31/TI03/TO03/ | P53/(INTP11) P42/T104/TO04/ | PO3/ANI16/ P04/SCK10/ P130 P20/ANIO/
INTP11/(TxD2) | INTP4/TS01/ TxDA1 TS29Note/ SCL10 AVREFP/EI20
EI31/(PCLBUZ0) SI10/RxD1/
SDA10
P75/KR5/TS07/ | P76/KR6/TS08/ | P52/(INTP10) P54 P16/CCDO00/ P21/ANI1/ P22/ANI2/ANOO | P23/ANI3/ANO1
INTP9/SCKO1/ INTP10/(RxD2) TIO1/TO01/ AVREFM/EI21 /E122/TS20Note | /IVREFO/EI23/
SCLO1 INTP5/EO16/ TS21Note
(S100)/(RxDO)
P70/KRO/TS02/ | P73/KR3/TS05/ | P74/KR4/TS06/ |P17/CCDO1/ P15/SCK20/ P12/SO00/TxD0 | P24/ANI4/ P26/ANI6/
RINO/SCK21/ SO01 INTP8/SI01/ TI02/TO02/ SCL20/EO15/ /TOOLTXD/EI12/ | TS22Note TS24Note
SCL21 SDA01 EO17/(SO00)/ | (TI02)/(TO02) EO12/(INTP5)/
(TxDO) (TI05)/(TO05)
P30/INTP3/ P72/KR2/TS04/ | P71/KR1/TS03/ | P0O6/TS11/TI06/ | P14/RxD2/ P11/SI00/RxD0/ | P25/ANI5/ P27/ANI7/
TSCAP/ S021/TxDAO SI21/SDA21/ TO06/CLKAO SI120/SDA20/ TOOLRXD/ TS23Note TS25Note
RTC1HZ/EI30/ RxDAO VCOUT1/EO14/ | SDAQO/EI1/
VCOUTO/ (SCLAO0)/(TI03)/ | EO11/(TI06)/
SCK11/SCL11 (TOO03) (TOO06)
P05/TS10/TI05/ | P50/CCDO3/ P51/CCDO02/ P55/(PCLBUZ1)/ | P13/TxD2/SO20 | P10/SCKO00/ P146 P147/ANI18/
TO05 TSO0/EI50/ EI51/EO51/ (SCKO00) /IVREF1/EO13/ | SCLOO/EI10/ EI147/IVCMPO
EOS50/INTP1/ INTP2/SO11 (SDAAOQ)/(TI04)/ | EO10/(TI07)/
SI11/SDA11 (TO04) (TO07)
Note Not present in products with 128 or fewer Kbytes of code flash memory.

(Cautions and Remarks are listed on the next page.)
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RL78/G23 1. Outline

Caution 1. Connect the EVsso pin to the same ground as the Vss pin.
Caution 2. Make sure that the voltage on the VDD pin is no less than that on the EVDDO pin.
Caution 3. Connect the REGC pin to Vss via a capacitor (0.47 to 1 pF).

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

Remark 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 VDD and EVDDO pins and connect the Vss and EVsSso pins to
separate ground lines.

Remark 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 - 10 Format of Peripheral I/O Redirection Register (PIOR) in the RL78/G23 User's Manual.
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RL78/G23

1. Outline

<R> Table 1-10 Multiplexed Pin Functions 2 of the 64-pin Products (1/3)

o}
E E lfe} Analog Circuits HMIs Timers Communications Interfaces
2 §
o =
. S g
I} £ 2 - =
2 g | 8¢ £ < |5 |38
S = > . C > = 5 = o x 2
< = z 2 > 2 g g 5 s £~ E 3 E ® S 2
o Q = > Qo — - = s 2 n . — — . —~
2| S| 2| 2| 8 |29 |2c | 8L |cE g |83 |E2 |00 |E2e3|88 28
= | £ g 3 25 82 | 88 |23 | 82 |52 | o2 | S8 | Ek | =3 | 22 |52 |2l
| B 5 g & o~ |« | 8T | T | 3 2o |87 |ET |87 | £E7 | g2 | E¢
R o S s 2 3 o N Y | E 3 5 s = g
3 [ ° 3 = « * @ £ ©
gl | ° 8 ° 18 |z
S §
14
A1l |PO5 — — — — — — — TS10 |TI05/  |— — — —
TOO05
A2 (P30 — EI30 — — — VCOUTO|INTP3 |— TSCAP |— RTC1HZ|SCK11/ |— — —
SCL11
A3 | P70 — — — — — — — KRO TS02 |— — SCK21/ |— — RINO
SCL21
Ad |P75 — — — — — — INTP9 |KR5 TS07 |— — SCKO1/ |— — —
SCLO1
A5 |P77 — — — — — — INTP11 |KR7 TS09 |— — (TxD2) |— — —
A6 | P61 CCDO05 [EO61 |— — — — — — — — — — SDAAO |— —
A7 | P60 CCD04 [EO60 |— — — — — — — — — — SCLAO |— —
A8 [— — — EVDDO — — — — — — — — — — — —
B1 | P50 CCDO03 |[EI50f |— — — — INTP1 | — TS00 |— — S/ — — —
EO50 SDA11
B2 |P72 — — — — — — — KR2 TS04 |— — sS021  |— TxDAO |—
B3 |P73 — — — — — — — KR3 TS05 — — SO01 — — —
B4 |P76 — — — — — — INTP10 |KR6 TS08 |— — (RxD2) |— — —
B5 | P31 — EI31 (PCLBUZ0) |— — — INTP4 |[— TS01 TIO3/ — — — — —
TOO03
B6 |P62 CCD06 |— — — — — — — — — — — SCLA1 |— —
B7 |— — — VDD — — — — — — — — — — — —
B8 |— — — EVsso — — — — — — — — — — — —
C1 P51 CCD02 (EI51/ |— — — — INTP2 | — — — — SO — — —
EO51
C2 (P71 — — — — — — — KR1 TS03 |— — Si21/  |— RxDAO |—
SDA21
C3 (P74 —_ — — —_ — — INTP8 |KR4 TS06 — — S101/ — — —_
SDAO1
C4 |P52 — — — — — — (INTP10)|— — — — — — — —
C5 |P53 — — — — — — (INTP11)|— — — — — — — —
C6 |P63 CCDO07 |— — — — — — — — — — — SDAA1 |— —
C7 |— — — Vss — — — — — — — — — — — —
cs |P121  |— EM21 |X1/VBAT |— — — — — — — — — — — —
D1 |P55 — — (PCLBUZ1) |— — — — — — — — (SCK00) | — — —
D2 | P06 —_ — — —_ — — —_ —_ TS11 TIO6/ —_ —_ — CLKAO |[—
TOO06
D3 |P17 CCDO01 [EO17 — — — — —_ —_ — TI02/ —_ (SO00) [— — —_
TOO02 (TxDO)
D4 |P54 — — — — — — — — — — — — — — —
D5 | P42 — — — — — — — — — TI04/ — — — TxDA1 |—
TO04
D6 | P40 — — TOOLO — — — — — — — — — — — —
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RL78/G23

1. Outline

<R> Table1-10 Multiplexed Pin Functions 2 of the 64-pin Products (2/3)

o}
E_ E 110 Analog Circuits HMIs Timers Communications Interfaces
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& | o 3 £ g < 38 g 22 | E § 5 5 £ S
et _ 5 < a X ] £ & g 8 5 8
= [} o Q o] = o
=y e 53 (%] @ 3
=] i (&) n £
o )
14
D7 |— — — REGC — — — — — — — — — — — —
D8 |P122 — El122 X2/EXCLK |[— — — — — — — — — — — —
E1 [P13 — EO13 |— — — IVREF1 |— — — (TI04)/ |— S020/ |(SDAAQ)|— —
(TO04) TxD2
E2 [P14 — EO14 |— — — VCOUT1|— — — (TI03)/ |— SI20/  |(SCLAO) |— —
(TOO03) RxD2/
SDA20
E3 |P15 — EO15 — — — — — — — (TIo2),  |— SCK20/ |— — —
(TO02) SCL20
E4 [P16 CCD00 [EO16 |— — — — INTP5 |— — TIO1/ — (slooy |— — —
TO01 (RxDO)
E5 [PO3 — — — ANI16  |— — — — TS29 — — SI10/ — — —
Note RxD1/
SDA10
E6 |P41 — — — — — — — — — TIO7/  |— — — RxDA1 |—
TOO07
E7 |— — — RESET — — — — — — — — — — — —
E8 [P137 — ENM37 |— — — — INTPO |— — — — — — — —
F1 (P10 — ElI10/ — — — — — — — (TIo7y, | — SCKO00/ |— — —
EO10 (TO07) SCL00
F2 (P11 — ElM1/ TOOLRxD |— — — — — — (Tio6) | — S100/ — — —
EO1M (TOO06) RxDO/
SDA00
F3 |P12 — ENM2/ |[TOOLTXD |— — — (INTP5) |— — (TI05)/  |— S000/ |— — —
EO12 (TOO05) TxDO
F4 |P21 — EI21 — ANI1/  |— — — — — — — — — — —
AVREFM
F5 |P04 — — — — — — — — — — — SCK10/ |— — —
SCL10
F6 |P43 — — — — — — — — — — — — — CLKA1 |[—
F7 |PO1 — ElIO1/ |— — — — — — Ts27 |TOO0 |— — — — —
EOO1 Note
F8 |P123 |[— — XT1 — — — — — — — — — — — —
G1 |P146 — — — — — — — — — — — — — — —
G2 |P25 — — — ANI5  |— — — — Ts23  |— — — — — —
Note
G3 |P24 — — — ANI4  |— — — — Ts22  |— — — — — —
Note
G4 |P22 — El22 — ANI2 ANOO |— — — TS20 — — — — — —
Note
G5 |P130  |[— — — — — — — — — — — — — — —
G6 | P02 — — — ANIM7  |— — — — TS28 — — SO10/ |— — —
Note TxD1
G7 | P00 — EI00 — — — — — — TS26 TIOO — — — — —
Note
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RL78/G23

1. Outline

<R> Table1-10 Multiplexed Pin Functions 2 of the 64-pin Products (3/3)

o
E_ E 110 Analog Circuits HMIs Timers Communications Interfaces
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£z 5 E 35 |82 |83 |23 |8z |E2 | oP |88 |Ek |55 | 2 |5% | U
- o E a - o~ | <= 5= | = > 20 5 | E=- | s~ | E= | €2 =S
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E ) Q0 S = © « 53 2 ®
=3 u o ] * o 2
=] i (&) n £
o 5]
14
G8 |P124 |— — XT2/ — — — — — — — — — — — —
EXCLKS
H1 [P147  |— EI47 |— ANI18 |— IVCMPO | — — — — — — — — —
H2 | P27 — — — ANI7  |— — — — TS25 |— — — — — —
Note
H3 | P26 — — — ANIE  |— — — — TS24 |— — — — — —
Note
H4 | P23 — EI23 — ANI3 ANO1 IVREFO [— — TS21 — — — — — —
Note
H5 |P20 — E20 |— ANIO/  |— — — — — — — — — — —
AVREFP
H6 [P141 |— — PCLBUZ1 |— — — INTP7 |— — — — — — — —
H7 |P140  [— — PCLBUZO |— — — INTP6 | — — — — — — — —
H8 |P120 — EM20 |[— ANI19  [— IVCMP1 |— — — — — — — — —
Note Not present in products with 128 or fewer Kbytes of code flash memory.
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RL78/G23

1. Outline

1.3.9 80-pin products

» 80-pin plastic LQFP (14 x 14 mm, 0.65-mm pitch)
» 80-pin plastic LFQFP (12 x 12 mm, 0.50-mm pitch)

P152/ANI10/TS32

P151/ANI9/TS31

P150/ANI8/TS30

P27/ANI7/TS25

P26/ANI6/TS24

P25/ANI5/TS23

P24/AN14/TS22
P23/ANI3/ANO1/IVREFO/EI23/TS21
P22/ANI2/ANOO/EI22/TS20
P21/ANI1/AVrerm/EI21
P20/ANI0/AVrerr/EI20

P130

P04/SCK10/SCL10
PO3/ANI16/TS29/SI110/RxD1/SDA10
P02/ANI17/TS28/SO10/TxD1
P01/TS27/E101/EO01/TO00
P00/TS26/E100/TI00
P144/SO30/TxD3
P143/SI130/RxD3/SDA30
P142/SCK30/SCL30

le«—>0 P110/(INTP10)

Ot—>]
Ot—>]
Ot—>
Ct—>f
Ot—>]
Ot—>]
Ot—>]
Oa—>]
O4—>]
Ot—>
Ot—>]
O+—
Oet—>]
Ot—>]
Oe—>
Ot—>]
Oet—>]
Ot—>]
Ot—>]
Ot—]

NN NNNNNNNODDDDDD DD O
® NP RON 20 0C®NS O RN S

© ~
S ©

B [«—>O P153/ANI11/TS33

3 [«—>0O P100/ANI20

& [¢«—>O P147/ANI18/EI147/IVCMPO

A le—»0O P146

S l¢—>O P111/(INTP11)

o
a

L [&—>O P10/SCKO0/SCLOO/EI10/EO10/(TI07)/(TO07)

Z [¢—>»0O P14/RxD2/SI20/SDA20/VCOUT1/EQ14/(SCLAO)/(TI03)/(TO03)

& [&—>O P12/SO00/TxDO/TOOLTXD/EI12/EO12/(INTP5)/(TI05)/(TO05)
& [«—>O P15/SCK20/SCL20/EO15/(TI02)/(TO02)

3 [¢—>O P11/SI00/RxDO/TOOLRXD/SDAOO/EI11/EO11/(TI06)/(TO06)
% [¢—>O P13/TxD2/SO20/IVREF1/EO13/(SDAAQ)/(TI04)/(TO04)

& [«—>O P16/CCDO00/TI01/TO01/INTP5/EO16/(S100)/(RxDO)

{ [«—>O P17/CCD01/TI02/TO02/EQ17/(SO00)/(TxDO)

& l¢—>»0O P55/(PCLBUZ1)/(SCKO0)
&le—>»0O P54/SCK31/SCL31
£ le—»0O P53/SI31/SDA31

& le«—>O P52/s031
& |[«—(C P50/CCD03/TS00/EI50/EO50/INTP1/SI11/SDA11

& [¢&—>O P51/CCD02/EI51/EO51/INTP2/SO11
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32

RL78/G23 3
H 30

(Top View) ot
28

27

26

25
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11 12 13 14 15 16 17 18 19

l«—»0
l«—»O
l«—»O
l«—»O
l«—O
l«—»O
l—O
la—O
[—»O
l«—O
l«—»O
l—»O
la—»O
l«—>»O
la—»O
l«—»O
l«—»O
l«—>»O
l«—>»O
[«—>»O

P141/PCLBUZ1/INTP7 O¢—>»|~
P140/PCLBUZO/INTP6 O¢—»{n

P120/ANI19/IVCMP1/EI120 O¢—»| v

P45/S001 O¢—»| >

P44/S101/SDA01 O¢—|

P43/SCK01/SCLO1/CLKA1 O¢—>|>

P42/TI04/TO04/TxDA1 O¢—>»[~

0

EVooo O——8

REGC
Vss

RESET O—|o

P124/XT2/EXCLKS O—»|

P123/XT1
P137/INTPO/EI137 O—»|

P40/TOOL0 O¢—>|©
P122/X2/EXCLK/EI122

P41/TI07/TO07/RxDA1 O¢—»|
P121/X1/EI121/VBAT O4—>|

P30/INTP3/TSCAP/RTC1HZ/EI30/VCOUTO/SCK11/SCL11
P05/TS10/TI05/TO05
P06/TS11/T106/TO06/CLKAQ
P70/KRO/TS02/RINO/SCK21/SCL21
P71/KR1/TS03/S121/SDA21/RxDAO
P72/KR2/TS04/S021/TxDAO

P73/KR3/TS05

P74/KR4/TS06/INTP8

P75/KR5/TS07/INTP9
P76/KR6/TS08/INTP10/(RxD2)
P77/KR7/TS09/INTP11/(TxD2)
P67/TI13/TO13/TS15

P66/TI12/TO12/TS14

P65/TI11/TO11/TS13

P64/TI10/TO10/TS12
P31/TI03/TO03/INTP4/TS01/EI31/(PCLBUZ0)
P63/CCD07/SDAA1

P62/CCD06/SCLA1
P61/CCD05/SDAA0O/EOCG1
P60/CCD04/SCLAO/EO60

Caution 1. Connect the EVsso pin to the same ground as the Vss pin.
Caution 2. Make sure that the voltage on the VDD pin is no less than that on the EVDDo pin.
Caution 3. Connect the REGC pin to Vss via a capacitor (0.47 to 1 uF).

Remark 1. For pin identification, see 1.4 Pin Identification.
Remark 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 VDD and EVDDo pins and connect the Vss and EVsso pins to

separate ground lines.

Remark 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 - 10 Format of Peripheral I/O Redirection Register (PIOR) in the RL78/G23 User's Manual.
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RL78/G23

1. Outline

<R> Table 1 -11

Multiplexed Pin Functions of the 80-pin Products (1/3)

o}
E E lfe} Analog Circuits HMIs Timers Communications Interfaces
=) S
z 3
o =
3 £ o - g
a & 5 g5 E s e 8
o S by 22 o o = = x = 3 x =
21 % s g 8 | g g £ s~ |2 |83 | 2.8 > 8 22 | &5
Sl 5| 2 | 2| Bz |8 |:Q | 8% |cEE |se |83 |£f2 |2 |2 |€5 |8k |2z
gl £ g 3 2 & 82 | 83 | £C | g2 | S2 | o2 | S2 | Ex | S5 | 22 |55 | B
[e] = 5 c 5 o < c £ - > 20 @ = © = 2 =
I o ° = s b = o N S £ o) ° ] = 9
2 5 a o I [= ' = ) ©
(= 5 0 g 3 = @ 5 g @
® 2 m 8 o & 3
S §
14
1 |P141 |— — PCLBUZ1 |— — INTP7 |— — — — — — —
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6 |P43 — — — — — — — — — — — SCKO1/ |— CLKA1 |—
SCLO1
7 |P42 — — — — — — — — — TI04/ — — — TxDA1 |—
TO04
8 (P41 — — — — — — — — — TI07/ — — — RxDA1 |—
TOO07
9 |P40 — — TOOLO — — — — — — — — — — — —
10 |— — — RESET — — — — — — — — — — — —
11 |P124  |— — XT2/ — — — — — — — — — — — —
EXCLKS
12 |[P123  |— — XT1 — — — — — — — — — — — —
13 |P137  |— EM37 |— — — — INTPO |— — — — — — — —
14 |P122  |— El122 |X2/EXCLK |— — — — — — — — — — — —
15 |P121 — El121 X1/VBAT — — — — — — — — — — — —
16 |— — — REGC — — — — — — — — — — — —
17 |— — — Vss — — — — — — — — — — — —
18 |— — — EVsso — — — — — — — — — — — —
19 |— — — VDD — — — — — — — — — — — —
20 |— — — EVDDo — — — — — — — — — — — —
21 |P60 CCD04 [EO60 — — — — — — — — — — SCLAO |— —
22 | P61 CCDO05 [EO61 |— — — — — — — — — — SDAAO (— —
23 | P62 CCD06 |— — — — — — — — — — — SCLA1 |— —
24 | P63 CCDO07 |— — — — — — — — — — — SDAA1 [— —
25 |P31 — EI31 (PCLBUZ0) |— — — INTP4 |[— TS01 TIO3/ — — — — —
TOO03
26 | P64 — — — — — — — — TS12  |THO/  |— — — — —
TO10
27 |P65 — — — — — — — — TS13 [T |— — — — —
TOM
28 | P66 — — — — — — — — TS14 | T2/ — — — — —
TO12
29 | P67 — — — — — — — — TS15 | T3/ — — — — —
TO13
30 |P77 — — — — — — INTP11 |KR7 TS09 |— — (TxD2) |— — —
31 |P76 —_ — — — — — INTP10 |KR6 TS08 — — (RxD2) [— — —_
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RL78/G23

1. Outline

<R> Table 1 - 11

Multiplexed Pin Functions of the 80-pin Products (2/3)
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36 |P71 — — — — — — — KR1 TS03 — — SI21/ — RxDAO |—
SDA21
37 |P70 — — — — — — — KRO TS02 — — SCK21/ |— — RINO
SCL21
38 | P06 — — — — — — — — TS11 TIO6/ — — — CLKAO [—
TO06
39 |P05 — — — — — — — — TS10 TIO5/ — — — — —
TO05
40 |P30 —_ EI30 — —_ —_ VCOUTO|INTP3 |[— TSCAP (— RTC1HZ | SCK11/ |— —_ —_
SCL11
41 |P50 CCDO03 |[EI50/ — — — — INTP1 | — TS00 — — S/ — — —
EO50 SDA11
42 | P51 CCDO02 |EI51/ — —_ —_ —_ INTP2 |[— — — —_ SO11 —_ —_ —_
EO51
43 |P52 — — — — — — — — — — — SO31  |— — —
44 |P53 — — — — — — — — — — — SI31/ — — —
SDA31
45 |P54 — — — — — — — — — — — SCK31/ |— — —
SCL31
46 |P55 — — (PCLBUZ1) |— — — — — — — — (SCKO00) | — — —
47 |P17 CCDO01 |EO17 — — — — — — — TI02/ — (SO00) [— — —
T0O02 (TxDO)
48 |P16 CCD00 [EO16 |— — — — INTP5 |— — TIO1/ — (slooy |— — —
TO01 (RxDO)
49 [P15 — EO15 |— — — — — — — (TI02)/  |— SCK20/ |— — —
(TO02) SCL20
50 |P14 — EO14 |— — — VCOUT1|— — — (TI03)/  |— SI20/  |(SCLAO) |— —
(TOO03) RxD2/
SDA20
51 |P13 — EO13 |— — — IVREF1 [— — — (TI04y |— S020/ |(SDAAD)|— —
(TO04) TxD2
52 |P12 — EM2/ |TOOLTXD |— — — (INTP5) |— — (TI05) | — S000/ |— — —
EO12 (TOO05) TxDO
53 |P11 — El1/ TOOLRXD |— — — — — — (TIo6)/ | — SI100/ — — —
EO11 (TOO06) RxDO/
SDA00
54 |P10 — EI10/ — — — — — — — (TI07)/ |— SCKO00/ |— — —
EO10 (TOO07) SCL00
55 |P110  |[— — — — — — (INTP10)| — — — — — — — —
56 |P111 — — — — — — (INTP11)|— — — — — — — —
57 |P146 |— — — — — — — — — — — — — — —
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RL78/G23 1. Outline

<R> Table1-11 Multiplexed Pin Functions of the 80-pin Products (3/3)
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60 [P153 — — — ANIM1  |— — — — TS33 — — — — — —
61 |P152 |— — — ANI10  |— — — — TS32  |— — — — — —
62 |P151 — — — ANI9 — — — — TS31 — — — — — —
63 [P150 — — — ANI8 — — — — TS30 — — — — — —
64 P27 — — — ANI7 — — — — TS25 — — — — — —
65 |P26 — — — ANIE  |— — — — TS24 |— — — — — —
66 |P25 — — — ANIS — — — — TS23 — — — — — —
67 |P24 — — — ANI4  |— — — — T$22  |— — — — — —
68 P23 — EI23 — ANI3 ANO1 |IVREFO |— — TS21 — — — — — —
69 |P22 —_ El22 — ANI2 ANOO |[— —_ —_ TS20 — —_ —_ —_ —_ —_
70 |P21 — El21 — ANIM/ | — — — — — — — — — — —
AVREFM
71 |P20 — EI20 — ANIO/  |— — — — — — — — — — —
AVREFP
72 |P130  |[— — — — — — — — — — — — — — —
73 | P04 — — — — — — — — — — — SCK10/ |— — —
SCL10
74 |PO3 — — — ANI16  |— — — — TS29 — — SI10/ — — —
RxD1/
SDA10
75 (P02 — — — ANIM7 [— — — — TS28 — — sSo10/ |— — —
TxD1
76 |PO1 — EI01/ — — — — — — TS27 TO00 |— — — — —
EOO01
77 |POO — EI00 — — — — — — TS26 TIOO — — — — —
78 |P144 |— — — — — — — — — — — S030/ |— — —
TxD3
79 [P143  |— — — — — — — — — — — sI30/  |— — —
RxD3/
SDA30
80 (P142 — — — — — — — — — — — SCK30/ |— — —
SCL30
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RL78/G23 1. Outline

1.3.10  100-pin products

* 100-pin plastic LFQFP (14 x 14 mm, 0.50-mm pitch)
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75747372717069 6867 66 6564 6362616059 5857 56 55 54 53 52 51
P156/ANI14 O+—>| 76 50 [«—»O P86/(INTPS)
P155/ANI13/TS35 O+—>| 77 49 [«—»0O P85/(INTP7)/CLKAO
P154/ANI12/TS34 O+—>| 78 48 |«—»O P84/(INTPB)/RXDAO
P153/ANI11/TS33 O+—>| 79 47 |+—»0O P83/TXDAO
P152/ANI10/TS32 O+—»| 80 46 [+—»O P82/(SO10)/(TxD1)
P151/ANI9/TS31 O+—»| 81 45 [+—»O P81/(SI10)/(RxD1)/(SDA10)
P150/ANI8/TS30 O+—»| 82 44 |+—»O P8O/(SCK10)/(SCL10)
P27/ANI7/TS25 O+—>| 83 43 |—0O EVss1
P26/ANIB/TS24 O+—»| 84 42 |+—»0 PO5/TS10
P25/ANI5/TS23 O+—| 85 41 |+—»O P0B/TS11
P24/ANI4/TS22 O+—>| 86 40 |+—»O P70/KRO/TS02/RINO/SCK21/SCL21
P23/ANI3/ANO1/IVREFO/EI23/TS21 O+—>| 87 RL78/G23 39 [«—»O P71/KR1/TS03/SI21/SDA21
P22/ANI2/ANOO/EI22/TS20 O+—»| 88 . 38 [«—»O P72/KR2/TS04/S021
P21/ANI1/AVrerv/EI21 O+ 89 (Top View) 37 [«—>O P73/KR3/TS05
P20/ANIO/AVrere/EI20 O+—»{ 90 36 [«—>O P74/KRA4/TS06/INTPS
P130 O+« 91 35 |+—»O P75/KR5/TS07/INTP9
P102/TI06/TO06 O+—» 92 34 |+—»O P76/KR6/TS08/INTP10/(RxD2)
P04/SCK10/SCL10 O+—»| 93 33 |«—»O P77/KR7/TS09/INTP11/(TxD2)
PO3/ANI16/TS29/SI10/RxD1/SDA10 O+—»] 94 32 |«—»O PB7/TI13/TO13/TS15
PO2/ANI17/TS28/SO10/TxD1 O«—»| 95 31 [«—»O PEBITIN2/TO12/TS14
PO1/TS27/E101/E001/TO00 O<—»| 96 30 [«—»O P65/TI11/TO11/TS13
POO/TS26/EI00/TI00 O+—»| 97 29 [+—»O PB4/TI0ITO10/TS12
P145/TI07/TO07 O<—>» 98 28 [«—»O P31/TI03/TO03/INTP4/TS01/EI31/(PCLBUZO0)
P144/5030/TxD3 O+—>{ 99 () 27 [+—»0 P63/CCDO7/SDAA1
P143/SI30/RxD3/SDA30 O«—»| 100 26 [+—»O P62/CCDO6/SCLA1
123 4567 8 9 1011121314151617 1819202122232425
ONOONWMT = O-NTNNEO 223239
dEE-E532S380B k28R >2>388
ZZWZEQQIXXOWOeoWl>Sy W ww
SRoES89235E5E exy 22
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§2a2 Zz agp S EXS 88
izsz gz g5 = 8% 89
o g a Da by s2
« Q S o
o o o

Caution 1. Connect the EVsso and EVss1 pins to the same ground as the Vss pin.

Caution 2. Make sure that the voltage on the VDD pin is no less than that on the EVDDo and EVDD1 pins. Also make sure that
the voltage on the EVDDo is the same as that on the EVDD1 pin.

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

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

Remark 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 VDD, EVDD0, and EVDD1 pins and connect the Vss, EVsso, and
EVss1 pins to separate ground lines.

Remark 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 - 10 Format of Peripheral I/O Redirection Register (PIOR) in the RL78/G23 User's Manual.

R0O1DS0395EJ0121 Rev.1.21 T{ENESAS Page 42 of 169
Nov 15, 2022



RL78/G23

1. Outline

<R> Table 1-12 Multiplexed Pin Functions of the 100-pin Products (1/4)
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TOO05
7 |P45 — — — — — — — — — — — SO01  |— — —
8 |P44 — — — — — — — — — — — slo1/  |— — —
SDAO01
9 [P43 — — — — — — — — — — — SCKO1/ |— CLKA1 |—
SCLO1
10 |P42 — — — — — — — — — Tio4/ |— — — TxDA1 |—
TOO04
1 |P#1 — — — — — — — — — — — — — RxDA1 |—
12 |P40 — — TOOLO — — — — — — — — — — — —
13 |— — — RESET — — — — — — — — — — — —
14 |P124  |— — XT2/ — — — — — — — — — — — —
EXCLKS
15 [P123  |— — XT1 — — — — — — — — — — — —
16 |P137  |— EM37 |— — — — INTPO |— — — — — — — —
17 |P122 | — El122 |X2/EXCLK |— — — — — — — — — — — —
18 |P121 — El121 X1/VBAT — — — — — — — — — — — —
19 [— — — REGC — — — — — — — — — — — —
20 |— — — Vss — — — — — — — — — — — —
21 |— — — EVsso — — — — — — — — — — — —
22 |— — — VDD — — — — — — — — — — — —
23 |— — — EVDDo — — — — — — — — — — — —
24 | P60 CCD04 [EO60 — — — — — — — — — — SCLAO |— —
25 | P61 CCDO05 [EO61 |— — — — — — — — — — SDAAO |— —
26 | P62 CCD06 |— — — — — — — — — — — SCLA1 |— —
27 |P63 CCDO07 |— — — — — — — — — — — SDAA1 |— —
28 |P31 — EI31 (PCLBUZ0) |— — — INTP4 |[— TS01 TIO3/ — — — — —
TOO03
29 | P64 — — — — — — — — TS12  |THO/  |— — — — —
TO10
30 |P65 — — — — — — — — TS13  |TH1/ — — — — —
TOM
31 | P66 — — — — — — — — TS14 | T2/ — — — — —
TO12
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RL78/G23

1. Outline

<R> Table1-12 Multiplexed Pin Functions of the 100-pin Products (2/4)
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51 | P87 — — — — — — (INTP9) |— — — — — — — —
52 |P30 — EI30 — — — VCOUTO(INTP3 |— TSCAP |— RTC1HZ|SCK11/ |— — —
SCL11
53 |— — — EVDD1 — — — — — — — — — — — —
54 | P50 CCDO03 |EI50/ — — — — — — TS00 — — Si1/ — — —
EO50 SDA11
55 |P51 CCDO02 |EI51/ — — — — — — — — — SO11 — — —
EO51
56 |P52 — — — — — — — — — — — S031 — — —
57 |P53 — — — — — — — — — — — SI31/ — — —
SDA31
58 |P54 — — — — — — — — — — — SCK31/ |— — —
SCL31
59 |P55 — — (PCLBUZ1) |— — — — — — — — (SCKO00) | — — —
60 P56 — — — — — — (INTP1) [— — — — — — — —
61 |P57 — — — — — — (INTP3) |— — — — — — — —
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RL78/G23

1. Outline

<R> Table1-12 Multiplexed Pin Functions of the 100-pin Products (3/4)
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RL78/G23

1. Outline

<R> Table1-12 Multiplexed Pin Functions of the 100-pin Products (4/4)
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RL78/G23

1. Outline

* 100-pin plastic LQFP (14 x 20 mm, 0.65-mm pitch)
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Caution 1. Connect the EVsso and EVss1 pins to the same ground as the Vss pin.

Caution 2. Make sure that the voltage on the VDD pin is no less than that on the EVDDo and EVDD1 pins. Also make sure that
the voltage on the EVDDo is the same as that on the EVDD1 pin.

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

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

Remark 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 VDD, EVDD0, and EVDD1 pins and connect the Vss, EVsso, and
EVss1 pins to separate ground lines.

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

(PIOR). Refer to Figure 4 - 10 Format of Peripheral I/O Redirection Register (PIOR) in the RL78/G23 User's Manual.
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RL78/G23

1. Outline

<R> Table 1-13 Multiplexed Pin Functions 2 of the 100-pin Products (1/4)
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RL78/G23

1. Outline

<R> Table1-13 Multiplexed Pin Functions 2 of the 100-pin Products (2/4)
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RL78/G23

1. Outline

<R> Table1-13 Multiplexed Pin Functions 2 of the 100-pin Products (3/4)
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1. Outline

RL78/G23

<R> Table1-13 Multiplexed Pin Functions 2 of the 100-pin Products (4/4)
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RL78/G23 1. Outline

1.3.11  128-pin products

» 128-pin plastic LFQFP (14 x 20 mm, 0.50-mm pitch)
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Caution 1. Connect the EVsso and EVss1 pins to the same ground as the Vss pin.

Caution 2. Make sure that the voltage on the VDD pin is no less than that on the EVDD0 and EVDD1 pins. Also make sure that
the voltage on the EVDDO is the same as that on the EVDD1 pin.

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

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

Remark 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 VDD, EVDDo0, and EVDD1 pins and connect the Vss, EVsso, and
EVss1 pins to separate ground lines.

Remark 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 - 10 Format of Peripheral I/O Redirection Register (PIOR) in the RL78/G23 User's Manual.
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RL78/G23

1. Outline

<R> Table 1-14 Multiplexed Pin Functions of the 128-pin Products (1/5)

Pin
Number

110

128LFQFP

Digital port

Output current control port

ELCL input/output port

Power supply, system clock,
and debugging

Analog Circuits

HMIs

Timers

Communications Interfaces

A/D converter
(ADC)

D/A converter

(DAC)

Comparator
(CMP)

Interrupt
(INTP)

Key interrupt
(KR)

Capacitive sensing unit

(CTSU2L)

Timer array unit
(TAU)

Realtime Clock

(RTC)

Serial array unit
(SAU)
Serial interface [ICA
(lICA)
Serial interface UARTA
(UARTA)
(REMC)

Remote control signal receiver

P142

SCK30/ |— —
SCL30

P141

PCLBUZ1

INTP7

P140

PCLBUZ0

INTP6

P120

ANI19

IVCMP1

P37

ANI21

P36

ANI22

P35

ANI23

P34

— — TxDA1 |—

P33

—_ - RxDA1 [—

10

P32

— — CLKA1 [—

1"

P106

TH7/
TO17

12

P105

THe6/
TO16

13

P104

TH5/
TO15

14

P103

T4/
TO14

15

P47

INTP2

16

P46

INTP1

TIO5/
TO05

17

P45

S001  |— - -

18

P44

SI101/ — — —
SDAO1

19

P43

SCKO01/ |— — —
SCLO1

20

P42

TI04/
TO04

21

P41

22

P40

23

P127

24

P126

25

P125

26

RESET

27

P124

XT2/
EXCLKS

28

P123

XT1

29

P137

ElM37

30

P122

El122

X2/EXCLK

31

P121

ElM21

X1/VBAT
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RL78/G23

1. Outline

<R> Table1-14 Multiplexed Pin Functions of the 128-pin Products (2/5)

o}
DE_ E 110 Analog Circuits HMIs Timers Communications Interfaces
2 <
[5]
o P
5 2 o g
S © E 2 = < I
o O =
o | £ 3 =8 |2 g 5 . g | 533 38 5 3 S| 8.
a o 5 S5 O ~ O ~ © Q — £ c N >~ O ~ >~ — @ D O
Sl 3z | g | £ | 52 |58 |:g2 |2 |5 |28 |83 |82 |z |53 |53 |8z |23
2 =S o 3 n © o< sy=) €0 2z z = Q= =B X =98 =S 85 b=l
= = = c - > > = = = D
N 5 c o [a) < o = > = 0 [0} © el = c = c =
= a o 3 o 5> | E 33 5 o} = 38
= 1 2 < a X ] E 2 5] s = 8
3 @) e 3 = « 53 2 ®
=y e 53 (%] @ 3
=] i (&) n £
o )
14
32 |— — — REGC — — — — — — — — — — — —
33 |— — — Vss — — — — — — — — — — — —
34 |— — — EVsso — — — — — — — — — — — —
35 |— — — VDD — — — — — — — — — — — —
36 |— — — EVDDO — — — — — — — — — — — —
37 |P60 CCD04 [EOC60 |— — — — — — — — — — SCLAO |— —
38 |P61 CCDO05 [EO61 — — — — — — — — — — SDAAO |— —
39 |P62 CCD06 |[— — — — — — — — — — — SCLA1 |— —
40 (P63 CCD07 |[— — — — — — — — — — — SDAA1 |— —
41 |P31 — EI31 (PCLBUZO) |— — — INTP4 | — TS01 TIO3/ — — — — —
TOO03
42 |P64 — — — — — — — — TS12 TI10/ — — — — —
TO10
43 |P65 — — — — — — — — TS13 TH1/ — — — — —
TOM
44 | P66 — — — — — — — — TS14 T2/ — — — — —
TO12
45 | P67 — — — — — — — — TS15 T3/ — — — — —
TO13
46 |P77 — — — — — — INTP11 |KR7 TS09 — — (TxD2) |— — —
47 |P76 — — — — — — INTP10 |KR6 TS08 — — (RxD2) |[— — —
48 |P75 — — — — — — INTP9 |KR5 TS07 — — — — — —
49 |P74 — — — — — — INTP8 |KR4 TS06 — — — — — —
50 |P73 — — — — — — — KR3 TS05 — — — — — —
51 |P72 — — — — — — — KR2 TS04 — — S021 — — —
52 |P71 — — — — — — — KR1 TS03 — — SI21/ — — —
SDA21
53 |P70 — — — — — — — KRO TS02 — — SCK21/ |— — RINO
SCL21
54 | P06 — — — — — — — — TS11 — — — — — —
55 | P05 — — — — — — — — TS10 — — — — — —
56 |— — — EVss1 — — — — — — — — — — — —
57 |— — — EVDD1 — — — — — — — — — — — —
58 |P80 — — — — — — — — — — — (SCK10)/| — — —
(SCL10)
59 |P81 — — — — — — — — — — — (sioy |— — —
(RxD1)/
(SDA10)
60 |P82 — — — — — — — — — — — (SoO10) |— — —
(TxD1)
61 |[P83 — — — — — — — — — — — — — TxDAO |—
62 |P84 — — — — — — (INTP6) [— — — — — — RxDAO |[—
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RL78/G23

1. Outline

<R> Table1-14 Multiplexed Pin Functions of the 128-pin Products (3/5)

o}
DE_ E 110 Analog Circuits HMIs Timers Communications Interfaces
z $
o =
5 2 o g
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3 9 a g 3 5 2
= © n o °
=] i (&) n £
o )
14
63 P85 — — — — — — (INTP7) [— — — — — — CLKAO |—
64 |P86 — — — — — — (INTP8) | — — — — — — — —
65 |P87 — — — — — — (INTP9) [— — — — — — — —
66 |P30 — EI30 — —_ —_ VCOUTO|INTP3 |[— TSCAP |(— RTC1HZ | — —_ —_ —
67 |P50 CCDO03 |[EI50/ — — — — — — TS00 — — — — — —
EO50
68 [P51 CCDO02 (EI51/ — — — — — — — — — — — — —
EO51
69 P52 — — — — — — — — — — — SO031  |— — —
70 |P53 — — — — — — — — — — — SI31/  |— — —
SDA31
71 | P54 — — — — — — — — — — — SCK31/ |— — —
SCL31
72 |P55 — — (PCLBUZ1) |— — — — — — — — (SCKO00) | — — —
73 | P56 — — — — — — (INTP1) |— — — — — — — —
74 |P57 — — — — — — (INTP3) [— — — — — — — —
75 |P17 CCDO01 |EO17 — —_ —_ —_ —_ —_ — TI02/ —_ (SO00) |— —_ —_
TO02 (TxDO0)
76 |P16 CCD00 [EO16 |— — — — INTP5 |— — TIO1/ — (slooy |— — —
TOO1 (RxDO0)
77 |P15 — EO15 |— — — — — — — (TI02)/  |— SCK20/ |— — —
(TO02) SCL20
78 |P14 — EO14 |— — — VCOUT1|— — — (TI03y | — SI20/  |(SCLAO) |— —
(TOO03) RxD2/
SDA20
79 |P13 — EO13 |— — — IVREF1 | — — — (TI04)/ |— S020/ |(SDAAQ)|— —
(TO04) TxD2
80 P12 — EI2/ TOOLTxD |— — — (INTP5) [— — (TI05)/  |— S000/ |— — —
EO12 (TOO05) TxDO
81 (P11 —_ ElM1/ TOOLRxD |— —_ —_ —_ —_ — (Tio6)/ | — S100/ —_ —_ —_
EO11 (TOO06) RxDO/
SDAO0O0
82 |P10 — EI10/ — — — — — — — (TI07)/  |— SCKO00/ |— — —
EO10 (TOO07) SCL00
83 | P90 — — — — — — — — — — — — — — —
84 | P91 — — — — — — — — — — — — — — —
85 |P92 — — — — — — — — — — — — — — —
86 |P93 — — — — — — — — — — — — — — —
87 |P94 — — — — — — — — — — — — — — —
88 |P95 — — — — — — — — — — — SCK11/ |— — —
SCL11
89 |P96 — — — — — — — — — — — s/ |— — —
SDA11
90 |P97 — — — — — — — — — — — so1  |— — —
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RL78/G23 1. Outline

<R> Table1-14 Multiplexed Pin Functions of the 128-pin Products (4/5)
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91 [P112 — — — — - - - - - - —_ —_ - - -
92 (P13 |— — — — — — — — — — — — — — —
93 |P114 — — — — — — — — — — — — — — —
94 [P115 |— — — ANI26 |— — — — — — — — — — —
95 [P116 — — — ANI25 |— — — — — — — — — — —
9 |P117 |— — — ANI24  |— — — — — — — — — — —
97 |P101 — — — — — — — — — — — — — — —
98 |P110  |[— — — — — — (INTP10)| — — — — — — — —
99 |P111 — — — — — — (INTP11)|— — — — — — — —
100 |P146 | — — — — — — (INTP4) |— — — — — — — —
101 |P147 — El47 |— ANI18 |— IVCMPO | — — — — — — — — —
102 [P100  |— — — ANI20 |— — — — — — — — — — —
103 |P156 — — — ANIM4 | — — — — — — — — — — —
104 [P155  |— — — ANI3  |— — — — TS35 |— — — — — —
105 |P154 — — — ANIM2  |— — — — TS34 — — — — — —
106 [P153  |— — — ANIM1  |— — — — TS33  |— — — — — —
107 |P152 — — — ANI10  |— — — — TS32 — — — — — —
108 [P151  |— — — ANI9  |— — — — TS31  |— — — — — —
109 |P150 — — — ANI8 — — — — TS30 — — — — — —
110 | P27 — — — ANI7  |— — — — TS25 |— — — — — —
111 | P26 — — — ANI6 — — — — TS24 — — — — — —
112 | P25 — — — ANI5  |— — — — TS23  |— — — — — —
113 | P24 — — — ANI4 — — — — TS22 — — — — — —
114 | P23 —_ EI23 — ANI3 ANO1 IVREFO [— —_ TS21 — —_ —_ —_ —_ —_
115 | P22 — El22 — ANI2 ANOO |— — — TS20 — — — — — —
116 | P21 — EI21 — ANI1/  |— — — — — — — — — — —
AVREFM
17 | P20 — EI20 |— ANIO/  |— — — — — — — — — — —
AVREFP
118 | P130 — — — — — — — — — — — — — — —
19 |P102  |— — — — — — — — — Tios/  |— — — — —
TO06
120 |PO7 — — — — — — — — — — — — — — —
121 | P04 — — — — — — — — — — — SCK10/ |— — —
SCL10
122 |PO3 — — — ANI16  |— — — — TS29 — — SI10/ — — —
RxD1/
SDA10
123 P02 — — — ANIM7 [— — — — TS28 — — sSo10/ |— — —
TxD1
R0O1DS0395EJ0121 Rev.1.21 .ZENESAS Page 56 of 169

Nov 15, 2022



1. Outline

RL78/G23

<R> Table1-14 Multiplexed Pin Functions of the 128-pin Products (5/5)
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RL78/G23 1. Outline

1.4 Pin Identification

ANIO to ANI14, PCLBUZ0, PCLBUZ1: Programmable clock output/buzzer
ANI16 to ANI26: Analog input output
ANOO, ANO1: Analog output REGC: Regulator capacitance
AVREFM: Analog reference voltage minus RESET: Reset
AVREFP: Analog reference voltage plus RINO: IR remote controller input
CCDO00 to CCDO7: Controlled current drive output RTC1HZ: Realtime clock correction clock (1 Hz)
CLKAO, CLKAT: Asynchronous serial clock output output
EIOO, EI01, EI10 to EI12, RxDO to RxD3,
EI20 to EI23, EI30, EI31, RxDAO, RxDA1: Receive data
EI50, EI51, SCLAO, SCLA1,
EI120 to EI122, SCKO00, SCKO01, SCK10,
EI137, EI147: Logic & event link controller input SCK11, SCK20, SCK21,
EOO01, EO10 to EO17, SCK30, SCK31: Serial clock input/output
EO50, EO51, SCLO0, SCLO01, SCL10,
EO60, EO61: Logic & event link controller output SCL11, SCL20, SCL21,
EVDDo, EVDD1: Power supply for port SCL30, SCL31: Serial clock output
EVsso, EVssi: Ground for port SDAAO, SDAA1, SDAQO,
EXCLK: External clock input SDAO01, SDA10, SDA11,
(main system clock) SDA20, SDA21, SDA30,
EXCLKS: External clock input SDA31: Serial data input/output
(subsystem clock) SI100, SI01, SI10, SI11,
INTPO to INTP11: Interrupt request from SI20, SI21, SI30, SI31: Serial data input
peripheral modules S000, SO01, SO10,
IVCMPO, IVCMP1: Comparator input SO11, 8020, SO21,
IVREFO, IVREF1: Comparator reference input S030, SO31: Serial data output
KRO to KR7: Key return TSCAP: Touch sensor capacitance
P00 to PO7: Port 0 TIOO to TIO7, TI10 to TI17: Timer input
P10 to P17: Port 1 TOO00 to TOO7,
P20 to P27: Port 2 TO10 to TO17: Timer output
P30 to P37: Port 3 TOOLO: Data input/output for tool
P40 to P47: Port 4 TOOLRXD, TOOLTxD: Data input/output for external device
P50 to P57: Port 5 TS00 to TS15, TS20 to TS35:  Capacitive sensor
P60 to P67: Port 6 TxDO to TxD3,
P70 to P77: Port 7 TxDAO, TxDA1: Transmit data
P80 to P87: Port 8 VBAT: Battery backup power supply
P90 to P97: Port 9 VCOUTO, VCOUT1: Comparator output
P100 to P106: Port 10 VDD: Power supply
P110 to P117: Port 11 Vss: Ground
P120 to P127: Port 12 X1, X2: Crystal oscillator (main system clock)
P130, P137: Port 13 XT1, XT2: Crystal oscillator (subsystem clock)
P140 to P147: Port 14
P150 to P156: Port 15
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RL78/G23 1. Outline
1.5 Block Diagram
TIMER ARRAY K PORTx [+— Pxx
UNITm
Timn — CHn ® I
Tomn VoD, VSS,  TOOLRxD/P11, - KEY RETURN l~— KRn
EVDDO, EVSSO, TOOLTxD/P12 N—/]
EVDD1 EVss1
32-BIT INTERVAL |1
TIMER N~/ [~—— ANIn
N A/D
DATA FLASH | | CODE FLASH CONVERTER e
REALTIME VBN —— AVreru
RTC1HZ =—| CLOCK K~/ MEMORY MEMORY
AN D/A
ﬁ H @ H N—1 CONVERTER ANOn
RL78 CPU CORE —= VOUTn
- COMPARATOR  f«~—— IVCMPn
NV l~— IVREFn
MULTIPLIERS. /;> RAM
SERIAL ARRAY DIVIDER
UNIT m MULTIPLY-
RxDq —]|
Tﬁaq -] UARTq ACCUMULATOR BUZZER OUTPUT
9 ) T — |~ PCLBUZn
SCKp VEN @ N CLOCK OUTPUT
Slp csip N~ CONTROL
] g3
SCL
f - e A
SDAr =— — N CAPACITIVE
SYSTEM GLOCK N SENSING UNIT —— TSCAP
OSCILLATOR
SCLAN <—» SERIAL VEN CLOCK GENERATOR 1 to 20 MHz
<« INTERFACEIICAn [N/ u
SDAAN i RESET GENERATOR X1 X2EXCLK |*—N  DATA TRANSFER
N—v1 CONTROLLER
RxDAn —+] SERIAL FaN oo
TxDAn <—] INTERFACE UARTAn N~/ ~ OSCILLATOR
32.768 kHz
N SNOOZE MODE
T 0O (ol shogzevon
High Speed Middle Speed Low-Speed XT1 XT2/EXCLKS
ON-CHIP ON-CHIP ON-CHIP
RINO REMOTE CONTROL osciLLATOR | | osciLLATOR| | oscILLATOR
SIGNAL RECEIVER 1 to 32 MHz 1to 4 MHz 32.768 kHz AN LOGIC&EVENTLINK [~ EOn
l N—] CONTROLLER |~ EIn
WINDOW
TOOLO =—|  ON-CHIP DEBUG @ WATCHDOG TIMER<:>
POR/LVD CONTROL PN INTERRUPT e
POWER ON RESET/ N CONTROL
VOLTAGE
SAFETY FUNCTION (") DETECTOR
BCD =N
CORRECTION N—V]
VOLTAGE REGC
REGULATOR
SECURITY FUNCTION @ K"\ RESET CONTROL CRC
Caution 1. 32-to 128-pin products incorporate the remote control signal receiver.
Caution 2. 36-to 128-pin products incorporate the serial interface UARTA.
Caution 3. 40-to 128-pin products incorporate the key return function.
Remark m: Unit number, n: Channel number, p: CSI number, q: UART number, r: Simplified 12C number, xx: Port number
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RL78/G23

1. Outline

1.6

Outline of Functions

[30-, 32-, 36-, 40-, 44-, and 48-pin products]

Caution  This outline describes the functions at the time when peripheral I/O redirection register (PIOR) is set
to OOH.
(1/3)
30-pin 32-pin 36-pin 40-pin 44-pin 48-pin
ftem R7F100GAx | R7F100GBx | R7F100GCx | R7F100GEx | R7F100GFx | R7F100GGx
Code flash memory 96 to 256 KB | 96 to 256 KB |96 to 256 KB | 96 to 256 KB |96 to 768 KB |96 to 768 KB
Data flash memory 8 KB 8 KB 8 KB 8 KB 8 KB 8 KB
RAM 12 to 24 KB 12 t0 24 KB 12 to 24 KB 12 to 24 KB 1210 48 KB 12 t0 48 KB
Address space 1 MB

CPU/ Main system clock HS (high-speed main) mode: 1 to 32 MHz (VDD = 1.8 to 5.5 V)
peripheral HS (high-speed main) mode: 1 to 4 MHzNote 1 (\Vpp = 1.6 to 5.5 V)
hardware LS (low-speed main) mode: 1 to 24 MHz (VbD = 1.8 to 5.5 V)
clock LS (low-speed main) mode: 1 to 4 MHzNote 1 (Vpp = 1.6 to 5.5 V)
I;equ)ency LP (low-power main) mode: 1 to 2 MHzNote 2 (Vpp = 1.6 to 5.5 V)
CLK
Subsystem clock SUB mode: 32.768 kHz (VDD = 1.6 to 5.5 V)
Main system | High-speed system 1 to 20 MHz
clock clock (fmx)
High-speed on-chip 1 MHz, 2 MHz, 3 MHz, 4 MHz, 6 MHz, 8 MHz, 12 MHz, 16 MHz, 24 MHz, 32 MHz
oscillator clock (fiH)
Middle-speed on-chip 1 MHz, 2 MHz, 4 MHz
oscillator clock (fim)
Subsystem | Subsystem clock X 32.768 kHz (VbD=2.4t0 5.5 V) 32.768 kHz (VbD = 1.6 to 5.5 V)
clock (fsx)

Low-speed on-chip
oscillator clock (fiL)

32.768 kHz (typ.)

General-purpose registers

8 bits x 32 registers (8 bits x 8 registers x 4 banks)

Minimum instruction execution time

0.03125 ps (at the 32-MHz operation with the high-speed on-chip oscillator clock (fiH))

Instruction set

* Data transfer (8/16 bits)
» Adder and subtractor/logical operation (8/16 bits)

» Multiplication (8 bits x 8 bits, 16 bits x 16 bits), division (16 bits = 16 bits, 32 bits + 32 bits)

» Multiplication and accumulation (16 bits x 16 bits + 32 bits)

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

1/O port Total number of pins 26 28 32 36 40 44

CMOS 1/0 23 24 28 30 33 36
(N-ch open (N-ch open (N-ch open (N-ch open (N-ch open (N-ch open
drain 1/O [VDD | drain I/O [VDD | drain I/O [VDD | drain I/O [VDD | drain I/O [VDD | drain I/O [VDD
withstand withstand withstand withstand withstand withstand
voltage]: 10) | voltage]: 10) |voltage]: 12) |voltage]: 12) |voltage]: 12) | voltage]: 13)

CMOS input 1 1 1 3 3 3

CMOS output — — — — — 1

N-ch open drain 1/0 2 3 3 3 4 4

(withstand voltage: 6 V)

Output current control |6 7 7 7 7 8

port
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RL78/G23 1. Outline

(2/3)
30-pin 32-pin 36-pin 40-pin 44-pin 48-pin
ftem R7F100GAx | R7F100GBx | R7F100GCx | R7F100GEx | R7F100GFx | R7F100GGx
Timers 16-bit timer 8 channels
Watchdog timer 1 channel

Realtime clock (RTC) 1 channel

32-bit interval timer 1 channel in 32-bit counter mode,
(TML32) 2 channels in 16-bit counter mode,
4 channels in 8-bit counter mode
Timer output 4 channels (PWM outputs: 3Note 3), 5 channels
8 channels (PWM outputs: 7Note 3)Note 4 (PWM outputs: 4Note 3),
8 channels

(PWM outputs: 7Note 3Note 4

RTC output 1 channel

Clock output/buzzer output 2

*» 3.91 kHz, 7.81 kHz, 15.63 kHz, 2 MHz, 4 MHz, 8 MHz, 16 MHz
(at the 32-MHz operation with the main system clock (fMAIN))

+ 256 Hz, 512 Hz, 1.024 kHz, 2.048 kHz, 4.096 kHz, 8.192 kHz, 16.384 kHz, 32.768 kHz
(at the 32.768-kHz operation with the low-speed peripheral clock (fsxP))

8-/10-/12-bit resolution A/D converter |8 channels 9 channels 10 channels
D/A converter 2 channels

Comparator 2 channels

Serial interface [30- and 32-pin products]

« Simplified SPI (CSI): 1 channel/simplified I2C: 1 channel/UART: 1 channel

- Simplified SPI (CSI): 1 channel/simplified 12C: 1 channel/UART: 1 channel

« Simplified SPI (CSI): 1 channel/simplified I2C: 1 channel/UART (UART supporting LIN-bus): 1
channel

[36-, 40-, and 44-pin products]

« Simplified SPI (CSI): 1 channel/simplified I2C: 1 channel/UART: 1 channel

- Simplified SPI (CSI): 1 channel/simplified 12C: 1 channel/UART: 1 channel

« Simplified SPI (CSI): 2 channels/simplified 12C: 2 channels/lUART (UART supporting LIN-
bus): 1 channel

[48-pin products]

« Simplified SPI (CSI): 2 channels/simplified 12C: 2 channels/UART: 1 channel

- Simplified SPI (CSI): 1 channel/simplified 12C: 1 channel/UART: 1 channel

« Simplified SPI (CSI): 2 channels/simplified 12C: 2 channels/lUART (UART supporting LIN-
bus): 1 channel

UARTA — ‘ 1 channel 2 channels
12C bus 1 channel 2 channels
Remote control signal receiver — 1 channel
Data transfer controller (DTC) 30 sources 30 sources ‘ 32 sources 33 sources 35 sources 36 sources

N

Logic and event link controller (ELCL)

SNOOZE mode sequencer (SMS) 1

Capacitive | ROM size: 2 3 5 6 6 8
sensing unit | 96 to 128 KB
ROM size: 6 7 11 13 14 16
192 to 768 KB
Vectored Internal 31 32 35 35 39 39
interrupt
sources External 6 6 6 7 7 10
Key interrupt — 4 6
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(3/3)
30-pin 32-pin 36-pin 40-pin 44-pin 48-pin
R7F100GAx | R7F100GBx | R7F100GCx | R7F100GEx | R7F100GFx | R7F100GGx

Iltem

Reset * Reset by RESET pin

* Internal reset by watchdog timer

* Internal reset by power-on-reset

* Internal reset by voltage detectors (LVDO and LVD1)
« Internal reset by illegal instruction executionNote 5

* Internal reset by RAM parity error

* Internal reset by illegal-memory access

Power-on-reset circuit Detection voltage
*1.50 V (typ.)

Voltage LVDO Detection voltage
detector * Rising edge: 1.69 V to 3.96 V (6 stages)
» Falling edge: 1.65 V to 3.88 V (6 stages)

LVD1 Detection voltage
* Rising edge: 1.67 V t0 4.16 V (18 stages)
* Falling edge: 1.63 V to 4.08 V (18 stages)

On-chip debugging Available (tracing supported)

<R> | Power supply voltage VDD =1.6t05.5V

Operating ambient temperature TA =-40 to +85°C (2D: Consumer applications), TA = -40 to +105°C (3C: Industrial applications)

Note 1. Overwrite the flash memory during operation at 2 MHz or a lower frequency.

Note 2. When the flash memory is to be overwritten, switch to high-speed main (HS) mode or low-speed main (LS) mode.

Note 3. The number of PWM outputs varies depending on the setting of channels in use (the number of masters and slaves).
For details, see 7.9.3 Operation for the multiple PWM output function in the RL78/G23 User's Manual.

Note 4. This applies when the setting of the PIORO bit is 1.

Note 5. In normal operation, executing the instruction code FFH triggers an internal reset, but this is not the case during emulation
by the on-chip debugging emulator.
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1. Outline

[52-, 64-, 80-, 100-, and 128-pin products]

Caution  This outline describes the functions at the time when peripheral I/O redirection register (PIOR) is set
to OOH.
(1/3)
52-pin 64-pin 80-pin 100-pin 128-pin
ftem R7F100GJx R7F100GLx R7F100GMx R7F100GPx R7F100GSx
Code flash memory 96 to 768 KB 96 to 768 KB 128 to 768 KB 128 to 768 KB 256 to 768 KB
Data flash memory 8 KB 8 KB 8 KB 8 KB 8 KB
RAM 12 to 48 KB 12 to 48 KB 16 to 48 KB 16 to 48 KB 24 to0 48 KB
Address space 1 MB

Low-speed on-chip
oscillator clock (fiL)

32.768 kHz (typ.)

CPU/ Main system clock HS (high-speed main) mode: 1 to 32 MHz (VDD = 1.8 to 5.5 V)
peripheral HS (high-speed main) mode: 1 to 4 MHzNote 1 (Vpp = 1.6 to 5.5 V)
hardware LS (low-speed main) mode: 1 to 24 MHz (VbD = 1.8 to 5.5 V)
clock LS (low-speed main) mode: 1 to 4 MHzNote 1 (Vpp = 1.6 to 5.5 V)
I;equ)ency LP (low-power main) mode: 1 to 2 MHzNote 2 (Vpp = 1.6 to 5.5 V)
CLK
Subsystem clock SUB mode: 32.768 kHz (VDD = 1.6 to 5.5 V)
Main High-speed system clock 1 to 20 MHz
system (fmx)
clock - -
High-speed on-chip 1 MHz, 2 MHz, 3 MHz, 4 MHz, 6 MHz, 8 MHz, 12 MHz, 16 MHz, 24 MHz, 32 MHz
oscillator clock (fiH)
Middle-speed on-chip 1 MHz, 2 MHz, 4 MHz
oscillator clock (fim)
Subsystem | Subsystem clock X (fsx) 32.768 kHz (VDD = 1.6 10 5.5 V)
clock

General-purpose registers

8 bits x 32 registers (8 bits x 8 registers x 4 banks)

Minimum instruction execution time

0.03125 ps (at the 32-MHz operation with the high-speed on-chip oscillator clock (fiH))

Instruction set

« Data transfer (8/16 bits)
» Adder and subtractor/logical operation (8/16 bits)

« Multiplication (8 bits x 8 bits, 16 bits x 16 bits), division (16 bits + 16 bits, 32 bits + 32 bits)

« Multiplication and accumulation (16 bits x 16 bits + 32 bits)

« Rotate, barrel shift, and bit manipulation (set, reset, test, and Boolean operation), etc.

1/O port Total number of pins 48 58 74 92 120
CMOS I/0 40 50 66 84 112
(N-ch open drain | (N-ch open drain | (N-ch open drain | (N-ch open drain | (N-ch open drain
110 110 110 lfe} 110
[VDD withstand | [EVDD withstand | [EVDD withstand | [EVDD withstand | [EVDD withstand
voltage]: 15) voltage]: voltage]: 27) voltage]: 31) voltage]: 33)
22Note 6/
18Note 7)
CMOS input 3 3 3 3 3
CMOS output 1 1 1 1 1
N-ch open drain 1/0 4 4 4 4 4
(withstand voltage: 6 V)
Output current control port |8 8 8 8 8
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RL78/G23 1. Outline
(2/3)
| 52-pin 64-pin 80-pin 100-pin 128-pin
tem
R7F100GJx R7F100GLx R7F100GMx R7F100GPx R7F100GSx
Timers 16-bit timer 8 channels 12 channels 16 channels
Watchdog timer 1 channel
Realtime clock (RTC) 1 channel
32-bit interval timer 1 channel in 32-bit counter mode,
(TML32) 2 channels in 16-bit counter mode,
4 channels in 8-bit counter mode
Timer output 5 channels 8 channels 12 channels 16 channels
(PWM outputs: | (PWM outputs: | (PWM outputs: 10Note 3) (PWM outputs:
4Note 3)1 7Note 3) 14Note 3)
8 channels
(PWM outputs:
7Note 3)N0te 4

RTC output

1 channel

Clock output/buzzer output

2

* 3.91 kHz, 7.81 kHz, 15.63 kHz, 2 MHz, 4 MHz, 8 MHz, 16 MHz
(at the 32-MHz operation with the main system clock (fMAIN))

* 256 Hz, 512 Hz, 1.024 kHz, 2.048 kHz, 4.096 kHz, 8.192 kHz, 16.384 kHz, 32.768 kHz
(at the 32.768-kHz operation with the low-speed peripheral clock (fsxP))

8-/10-/12-bit resolution A/D converter 12 channels 12 channels 17 channels 20 channels 26 channels
D/A converter 2 channels
Comparator 2 channels

Serial interfaces

[52-pin products]

« Simplified SPI (CSI): 2 channels/simplified 12C: 2 channels/UART: 1 channel

- Simplified SPI (CSI): 1 channel/simplified 12C: 1 channel/UART: 1 channel

- Simplified SPI (CSI): 2 channels/simplified 12C: 2 channels/UART (UART supporting LIN-
bus): 1 channel

[64-pin products]

« Simplified SPI (CSI): 2 channels/simplified 12C: 2 channels/UART: 1 channel

- Simplified SPI (CSI): 2 channels/simplified 12C: 2 channels/UART: 1 channel

- Simplified SPI (CSI): 2 channels/simplified 12C: 2 channels/UART (UART supporting LIN-
bus): 1 channel

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

« Simplified SPI (CSI): 2 channels/simplified 12C: 2 channels/UART: 1 channel

- Simplified SPI (CSI): 2 channels/simplified 12C: 2 channels/UART: 1 channel

- Simplified SPI (CSI): 2 channels/simplified 12C: 2 channels/UART (UART supporting LIN-
bus): 1 channel

- Simplified SPI (CSI): 2 channels/simplified 12C: 2 channels/UART: 1 channel

UARTA 2 channels
12C bus 2 channels
Remote control signal receiver 1 channel
Data transfer controller (DTC) 36 sources 37 sources 39 sources
Logic and event link controller (ELCL) 1
SNOOZE mode sequencer (SMS) 1
Capacitive | ROM size: 96 to 128 KB 10 12 30 32 32
sensing unit -
ROM size: 192 to 768 KB 20 22 30 32 32
Vectored Internal 39 39 44 44 48
interrupt
sources External 12 13 13 13 13
Key interrupt 8
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RL78/G23 1. Outline
(3/3)
| 52-pin 64-pin 80-pin 100-pin 128-pin
tem
R7F100GJx R7F100GLx R7F100GMx R7F100GPx R7F100GSx
Reset * Reset by RESET pin

« Internal reset by watchdog timer

« Internal reset by power-on-reset

« Internal reset by voltage detectors (LVDO and LVD1)
« Internal reset by illegal instruction executionNote 5

« Internal reset by RAM parity error

« Internal reset by illegal-memory access

Power-on-reset circuit

Detection voltage
*1.50 V (typ.)

Voltage LVDO
detector

Detection voltage
* Rising edge: 1.69 V to 3.96 V (6 stages)
« Falling edge: 1.65 V to 3.88 V (6 stages)

LvD1

Detection voltage
* Rising edge: 1.67 V to 4.16 V (18 stages)
« Falling edge: 1.63 V to 4.08 V (18 stages)

On-chip debugging

Available (tracing supported)

Power supply voltage

VDD =1.6t05.5V

Operating ambient temperature

TA = -40 to +85°C (2D: Consumer applications), TA = -40 to +105°C (3C: Industrial

applications)

Note 1. Overwrite the flash memory during operation at 2 MHz or a lower frequency.
Note 2. When the flash memory is to be overwritten, switch to high-speed main (HS) mode or low-speed main (LS) mode.
Note 3. The number of PWM outputs varies depending on the setting of channels in use (the number of masters and slaves).

For details, see 7.9.3 Operation for the multiple PWM output function in the RL78/G23 User's Manual.

Note 4. This applies when the setting of the PIORO bit is 1.

Note 5. In normal operation, executing the instruction code FFH triggers an internal reset, but this is not the case during emulation
by the on-chip debugging emulator.

Note 6. This only applies to the products with 96- and 128-Kbyte flash memory.

Note 7. This only applies to the products with 192- to 768-Kbyte flash memory.
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RL78/G23

2. Electrical Characteristics

2. Electrical Characteristics

This section describes the electrical characteristics of the following products.

» 2D: Consumer applications, TA = -40 to +85°C

R7F100Gxx2Dxx
» 3C: Industrial applications, TA = -40 to +105°C
R7F100Gxx3Cxx
Caution 1. RL78 microcontrollers have on-chip debugging functionality for use in the development and

evaluation of user systems. Do not use on-chip debugging with products designated as part of
mass production, because using this function may cause the guaranteed number of times the flash
memory is rewritten to be exceeded, and product reliability therefore cannot be guaranteed.
Renesas Electronics is not liable for problems occurring when on-chip debugging is used with
products designated as part of mass production.

Caution 2. For the consumer application products, the ambient operating temperature of TA =-40°C to +85°C
applies.
Caution 3. For products that do not have an EVbbo, EVDD1, EVSso, or EVss1 pin, read EVDDo and EVDD1 as VDD,
and EVsso and EVss1 as Vss.
Caution 4. The present pins differ depending on the products. For details, see section 2.1 Functions of Port
Pins through section 2.2.1 Functions for each product in the RL78/G23 User's Manual.
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2.1 Absolute Maximum Ratings
(1/2)
Item Symbols Conditions Ratings Unit
Supply voltage VDD -0.5to +6.5 \Y
EVDDo, EVDD1 | EVDDO = EVDD1 -0.5t0 +6.5 \%
EVsso, EVss1 | EVsso = EVss1 -0.5t0 +0.3 \Y
REGC pin input voltage | VIREGC REGC -0.3to +2.1 \%
and -0.3 to VDD + 0.3Note 1
Input voltage Vi1 P00 to P07, P10 to P17, P30 to P37, -0.3 to EVbDO + 0.3 \Y
P40 to P47, P50 to P57, P64 to P67, and -0.3 to VDD + 0.3Note 2
P70 to P77, P80 to P87, P90 to P97,
P100 to P106, P110 to P117, P120,
P125 to P127, P140 to P147
Vi2 P60 to P63 (N-ch open-drain) -0.3to +6.5
Vi3 P20 to P27, P121 to P124, P137, -0.3 to VDD + 0.3Note 2
P150 to P156, EXCLK, EXCLKS, RESET
Output voltage Vo1 P00 to P07, P10 to P17, P30 to P37, -0.3 to EVDDO + 0.3 \%
P40 to P47, P50 to P57, P60 to P67, and -0.3 to VDD + 0.3Note 2
P70 to P77, P80 to P87, P90 to P97,
P100 to P106, P110 to P117, P120,
P125 to P127, P130, P140 to P147
<R> Vo2 P20 to P27, P121, P122, P150 to P156 -0.3 to VDD + 0.3Note 2 \Yj
Analog input voltage VAI1 ANI16 to ANI26 -0.3 to EVDDO + 0.3 \%
and -0.3 to AVREFP + 0.3
Notes 2, 3
VAI2 ANIO to ANI14 -0.3to VDD + 0.3 \Y
and -0.3 to AVREFP + 0.3
Notes 2, 3

Note 1. Connect the REGC pin to Vss via a capacitor (0.47 to 1 pF). The listed value is the absolute maximum rating of the REGC
pin. Only use the capacitor connection. Do not apply a specific voltage to this pin.

Note 2. This voltage must be no higher than 6.5 V.

Note 3. The voltage on a pin in use for A/D conversion must not exceed AVREFP + 0.3.

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 1. The characteristics of functions multiplexed on a given pin are the same as those for the port pin unless otherwise
specified.

Remark 2. AVREFP refers to the positive reference voltage of the A/D converter.

Remark 3. The reference voltage is Vss.
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(212)
Item Symbols Conditions Ratings Unit
High-level output current | IOH1 Per pin P00 to P07, P10 to P17, P30 to P37, -40 mA
P40 to P47, P50 to P57, P64 to P67,
P70 to P77, P80 to P87, P90 to P97,
P100 to P106, P110 to P117, P120,
P125 to P127, P130, P140 to P147
Total of all pins P00 to P04, P07, P32 to P37, P40 to P47, -70 mA
-170 mA P102 to P106, P120, P125 to P127, P130,
P140 to P145
P05, P06, P10 to P17, P30, P31, P50 to P57, -100 mA
P64 to P67, P70 to P77, P80 to P87,
P90 to P97, P100, P101, P110 to P117, P146,
P147
<R> loH2 Per pin P20 to P27, P121, P122, P150 to P156 -5 mA
<R> Total of all pins -20 mA
Low-level output current loL1 Per pin P00 to P07, P10 to P17, P30 to P37, 4(QNote mA
P40 to P47, P50 to P57, P60 to P67,
P70 to P77, P80 to P87, P90 to P97,
P100 to P106, P110 to P117, P120,
P125 to P127, P130, P140 to P147
Total of all pins P00 to P04, P07, P32 to P37, P40 to P47, 70 mA
170 mA P102 to P106, P120, P125 to P127, P130,
P140 to P145
P05, P06, P10 to P17, P30, P31, P50 to P57, 100 mA
P60 to P67, P70 to P77, P80 to P87,
P90 to P97, P100, P101, P110 to P117, P146,
P147
<R> loL2 Per pin P20 to P27, P121, P122, P150 to P156 10 mA
<R> Total of all pins 20 mA
<R> | Ambient operating TA In normal operation mode 3C: Industrial applications -40 to +105 °C
temperature 2D: Consumer applications -40 to +85
In flash memory programming mode 3C: Industrial applications -40 to +105
2D: Consumer applications -40 to +85
Storage temperature Tstg -65 to +150 °C

Note The rating for the following port pins is 80 mA when loL1 = 40.0 mA is specified by the 40-mA port output control register
(PTDC).
* Pins P04, P10, and P120 of the 64- to 100-pin package products with 384- to 768-Kbyte flash ROM
+ Pin P110 of the 100-pin package products with 384- to 768-Kbyte flash ROM
* Pins P17 and P51 of the 30- to 52-pin package products
* Pin P70 of the 32- to 52-pin package products

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 The characteristics of functions multiplexed on a given pin are the same as those for the port pin unless otherwise
specified.
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2.2 Characteristics of the Oscillators

<R> 2.2.1 Characteristics of the X1 oscillator

(TA=-40t0 +105°C,1.6 V<VDD<5.5V,Vss =0 V)

Item

Resonator

Conditions

Min.

Typ.

Max. Unit

cycle timeNote

X1 clock oscillation allowable input | Ceramic resonator/
crystal resonator

0.05

1 us

Note

instruction execution time.

Caution

The listed time and frequency indicate permissible ranges of the oscillator. For actual applications, request evaluation by the
manufacturer of the oscillator circuit mounted on a board so you can use appropriate values. Refer to AC Characteristics for

Since the CPU is started by the high-speed on-chip oscillator clock after release from the reset state, the user
should use the oscillation stabilization time counter status register (OSTC) to check the X1 clock oscillation

stabilization time. Specify the values for the oscillation stabilization time in the OSTC register and the oscillation
stabilization time select register (OSTS) after having sufficiently evaluated the oscillation stabilization time with

the resonator to be used.

<R> 2.2.2 Characteristics of the XT1 oscillator

(TA =-40to +105°C, 2.4 V < VDD < 5.5 V for the 30- to 36-pin products, 1.6 V < VDD < 5.5 V for the 40- to 128-pin products,

Vss=0V)
Item Resonator Conditions Min. Typ. Max. Unit
XT1 clock oscillation frequency Crystal resonator 32.768 kHz
(fXT)Note
Note The listed time and frequency indicate permissible ranges of the oscillator. For actual applications, request evaluation by the

instruction execution time.

manufacturer of the oscillator circuit mounted on a board so you can use appropriate values. Refer to AC Characteristics for
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2.2.3 Characteristics of the On-chip Oscillators

(TA=-4010 +105°C,1.6 V=<VDD <55V, Vss=0V)

ltem Symbol Conditions Min. Typ. Max. Unit
High-speed on-chip fiH 1 32 MHz
oscillator clock frequency
High-speed on-chip HIPREC =1 |+85t0 +105°C [1.8V<VDD<55V -2.0 +2.0 %
oscillator clock frequency
accuracyNote 1 16V=<VDD<55V -6.0 +6.0 %
-20 to +85°C 1.8V=<VbD<55V -1.0 +1.0 %
16V<VDD<55V -5.0 +5.0 %
-40 to -20°C 1.8V=<VDD<55V -1.5 +1.5 %
16V=<VDD<55V -5.5 +5.5 %
HIPREC = QNote 4 -15 0 %
High-speed on-chip 0.05 %
oscillator clock correction
resolution
Middle-speed on-chip fim 1 4 MHz
oscillator clock
frequencyNote 2
Middle-speed on-chip -12 +12 %
oscillator clock frequency
accuracyNote 1
Middle-speed on-chip 0.15 %
oscillator clock correction
resolution
Middle-speed on-chip +0.17 %I°C
oscillator frequency Note 3
temperature coefficient
Low-speed on-chip fiL 32.768 kHz
oscillator clock
frequencyNote 2
Low-speed on-chip -15 +15 %
oscillator clock frequency
accuracyNote 1
Low-speed on-chip 0.3 %
oscillator clock correction
resolution
Low-speed on-chip +0.21 %I°C
oscillator frequency Note 3
temperature coefficient

Note 1. The accuracy values were obtained in testing of this product.

Note 2. The listed values only indicate the characteristics of the oscillators. Refer to AC Characteristics for instruction execution
time.

Note 3. Guaranteed by characterization results.

Note 4. The listed condition applies when the setting of the FRQSELS3 bit is 1.
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2.3 DC Characteristics
2.3.1 Pin characteristics
(TA =-40 to +105°C, 1.6 V < EVDD0 = EVDD1 < VDD < 5.5V, Vss = EVSso = EVss1 =0 V) /7)
Item Symbol Conditions Min. Typ. Max. Unit
Allowable high-level IOH1 Per pin for POO to P07, 1.6 V<EVDDO<55V -10.0 mA
output currentNote 1 P10 to P17, P30 to P37, Note 2
P40 to P47, P50 to P57,
P64 to P67, P70 to P77,
P80 to P87, P90 to P97,
P100 to P106, P110 to P117,
P120, P125 to P127, P130,
P140 to P147
Total of POO to P04, P07, 40V <EVDD0O<55V -55.0 mA
P32 to P37, P40 to P47, Note 4
P102 to P106, P120
, ) < -
P125 to P127. P130. 2.7V <EVDD0<4.0V 10.0 mA
P140 to P145 1.8 V<EVDD0 <27V -5.0 mA
(when duty < 70%Note 3)
1.6 V<EVDDO< 18V -2.5 mA
Total of P05, P06, P10 to P17, 40V <EVDD0O<55V -80.0 mA
P30, P31, P50 to P57, P64 to P67, Note 5
P70 to P77, P80 to P87
’ ? < -
P90 to P97, P100, P101, 2.7V <EVDD0O<4.0V 19.0 mA
P110 to P117, P146, P147 1.8 V<EVDD0 <27V -10.0 mA
(when duty < 70%Note 3)
1.6 V<EVDDO< 18V -5.0 mA
Total of all pins 1.6 V<EVDD0O<55V -135.0 mA
(when duty < 70%Note 3) Note 6
IoH2 Per pin for P20 to P27, P121, 40V=<VbD=s55V -3.0 mA
P122, P150 to P156 Note 2
27V<VpDb<4.0V -1.0 mA
Note 2
1.8V<VDD<27V -1.0 mA
Note 2
16V<VbD<18V -0.5 mA
Note 2
Total of all pins 40V<VDD<55V -20.0 mA
< 70%Note 3
(when duty < 70%7%¢ %) 27V<VDD<4.0V 1100 | mA
1.8V<VDD<27V -5.0 mA
16V<VbD<18V -5.0 mA

Note 1.

output pin.

Note 2.
Note 3.

current when the duty cycle is greater than 70%, where n is the duty cycle.
» Total output current from the listed pins = (IoH x 0.7)/(n x 0.01)

Example when n = 80% and IoH = -10.0 mA
Total output current from the listed pins = (-10.0 x 0.7)/(80 x 0.01) = -8.7 mA
Note that the duty cycle has no effect on the current that is allowed to flow into a single pin. A current higher than the
absolute maximum rating must not flow into a single pin.

(Notes, Caution, and Remark continue on the next page.)

Device operation is guaranteed at the listed currents even if current is flowing from the EVDDo, EVDD1, or VDD pin to an

The combination of these and other pins must also not exceed the value for maximum total current.
The listed currents apply when the duty cycle is no greater than 70%. Use the following formula to calculate the output
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Note 4. The maximum value is -30 mA in the products for industrial applications (R7F100Gxx3Cxx) with an ambient operating
temperature range of 85°C to 105°C.

Note 5. The maximum value is -50 mA in the products for industrial applications (R7F100Gxx3Cxx) with an ambient operating
temperature range of 85°C to 105°C.

Note 6. The maximum values are respectively -100 mA and -60 mA in the products for industrial applications (R7F100Gxx3Cxx) with
an ambient operating temperature range of -40°C to 85°C and of 85°C to 105°C.

Caution The following pins are not capable of the output of high-level signals in the N-ch open-drain mode.
<R> P00, P02 to P04, P10 to P15, P17, P34, P42 to P45, P50, P52 to P55, P71, P72, P74, P80 to P83, P96, P120, and
P142 to P144

Remark The characteristics of functions multiplexed on a given pin are the same as those for the port pin unless otherwise
specified.
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(TA =-40 to +105°C, 1.6 V < EVDD0 = EVDD1 < VDD < 5.5V, Vss = EVSso = EVss1 =0 V) (217)
Item Symbol Conditions Min. Typ. Max. Unit
Allowable low-level loL1 Per pin for P00 to P07, 20.0 mA
output currentNote 1 P10 to P17, P30 to P37, Notes 2, 3
P40 to P47, P50 to P57,
P64 to P67, P70 to P77,
P80 to P87, P90 to P97,
P100 to P106, P110 to P117,
P120, P125 to P127, P130,
P140 to P147
Per pin for P60 to P63 15.0 mA
Note 2
Total of POO to P04, P07, 40V <EVDDO<55V 70.0 mA
P32 to P37, P40 to P47, Note 5
P102 to P106, P120,
P125 to P127, P130, 2.7V <EVDD0<4.0V 15.0 mA
P140to P145 1.8V <EVDDO<2.7 V 90 | mA
(when duty < 70%Note 4)
1.6 V<EVDD0O<1.8V 4.5 mA
Total of P05, P06, P10 to P17, 40V <EVDDO<55V 80.0 mA
P30, P31, P50 to P57, P60 to P67, Note 5
P70 to P77, P80 to P87,
P90 to P97, P100, P101, 2.7V <EVDD0<4.0V 35.0 mA
P110 to P117, P146, P147 18V <EVDDO <27V 20.0 mA
(when duty < 70%Note 4)
1.6 V<EVDDO< 18V 10.0 mA
Total of all pins 150.0 mA
(when duty < 70%Note 4) Note 6
loL2 Per pin for P20 to P27, P121, 40V<VDD<55V 8.5Note 2| mA
P122, P150 to P156
27V<VDD<4.0V 1.5Note 2| mA
1.8V=sVDD<27V 0.6Note 2| mA
16V=<VDD<18V 0.4Note2| mA
Total of all pins 40V<VDDs55V 20 mA
h < 70%Note 4
(when duty < 70%Tete %) 27V<VDD<4.0V 20 | mA
1.8V<sVDD<27V 15 mA
16V=<VDD<18V 10 mA
Note 1. Device operation is guaranteed at the listed currents even if current is flowing from an output pin to the EVsso, EVss1, or
Vss pin.
Note 2. The combination of these and other pins must also not exceed the value for maximum total current.
Note 3. The maximum rating for the following port pins is 40 mA when IoL1 = 40.0 mA is specified by the 40-mA port output control
register (PTDC).
* Pins P04, P10, and P120 of the 64- to 100-pin package products with 384- to 768-Kbyte flash ROM
» Pin P101 of the 100-pin package products with 384- to 768-Kbyte flash ROM
* Pins P17 and P51 of the 30- to 52-pin package products
 Pin P70 of the 32- to 52-pin package products
Note 4. The listed currents apply when the duty cycle is no greater than 70%. Use the following formula to calculate the output

current when the duty cycle is greater than 70%, where n is the duty cycle.
« Total output current from the listed pins = (loL x 0.7)/(n x 0.01)
Example when n = 80% and loL = 10.0 mA
Total output current from the listed pins = (10.0 x 0.7)/(80 x 0.01) = 8.7 mA
Note that the duty cycle has no effect on the current that is allowed to flow into a single pin. A current higher than the
absolute maximum rating must not flow into a single pin.

(Notes and Remark continue on the next page.)
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Note 5. The maximum value is 40 mA in the products for industrial applications (R7F100Gxx3Cxx) with an ambient operating
temperature range of 85°C to 105°C.

Note 6. The maximum value is 80 mA in the products for industrial applications (R7F100Gxx3Cxx) with an ambient operating
temperature range of 85°C to 105°C.

Remark The characteristics of functions multiplexed on a given pin are the same as those for the port pin unless otherwise
specified.
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RL78/G23

2. Electrical Characteristics

(TA =-40 to +105°C, 1.6 V < EVDD0 = EVDD1 < VDD < 5.5V, Vss = EVSso = EVss1 =0 V) (3/7)
Item Symbol Conditions Min. Typ. Max. Unit
Input voltage, high VIH1 P00 to P07, P10 to P17, Normal input buffer 0.8 EVDDO EVDDo \%
P30 to P37, P40 to P47,
P50 to P57, P64 to P67,
P70 to P77, P80 to P87,
P90 to P97, P100 to P106,
P110 to P117, P120,
P125 to P127, P140 to P147
ViH2 P01, P03, P04, P10, P11, TTL input buffer 2.2 EVbDo \
P13 to P17, P43, P44, 40V <EVDDO<55V
P53 to P55, P80, P81, P142, -
P143 TTL input buffer 2.0 EVDDO \Y
3.3V<EVDD0O<4.0V
TTL input buffer 1.5 EVDDO \Y
1.6 V<EVDD0O< 3.3V
VIH3 P20 to P27, P150 to P156 0.7 VDD VDD \Y
ViH4 P60 to P63 0.7 EVDDO 6.0 \
ViHs | P121to P124, P137, EXCLK, EXCLKS, RESET 0.8 VDD VDD %
Input voltage, low ViL1 P00 to P07, P10 to P17, Normal input buffer 0 0.2 EVDDO \%
P30 to P37, P40 to P47,
P50 to P57, P64 to P67,
P70 to P77, P80 to P87,
P90 to P97, P100 to P106,
P110 to P117, P120,
P125 to P127, P140 to P147
ViL2 P01, P03, P04, P10, P11, TTL input buffer 0 0.8 \Y
P13 to P17, P43, P44, 40V <EVDDO<55V
P53 to P55, P80, P81, P142, -
P143 TTL input buffer 0 0.5 \%
3.3V<EVDD0O<4.0V
TTL input buffer 0 0.32 \%
1.6 V<EVDDO< 3.3V
ViL3 P20 to P27, P150 to P156 0 0.3 VDD
ViL4 P60 to P63 0 0.3 EVDDO
VIL5 P121 to P124, P137, EXCLK, EXCLKS, RESET 0 0.2 VDD

Caution

The maximum value of ViH of pins P00, P02 to P04, P10 to P15, P17, P34, P42 to P45, P50, P52 to P55, P71, P72,

P74, P80 to P83, P96, P120, and P142 to P144 is EVDDo, even in the N-ch open-drain mode.

Remark

The characteristics of functions multiplexed on a given pin are the same as those for the port pin unless otherwise
specified.
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RL78/G23

2. Electrical Characteristics

(TA =-40to +105°C, 1.6 V< EVDDO0 = EVDD1< VDD < 5.5V, Vss = EVsso = EVss1 =0 V) (4/7)
Item Symbol Conditions Min. Typ. Max. Unit
Output voltage, high VOH1 P00 to P07, P10 to P17, 40V<EVDDOS5.5YV, EVDDO \Y
P30 to P37, P40 to P47, IoH1 =-10.0 mA -1.5
P50 to P57, P64 to P67,
P70 to P77, P80 to P87, 4.0 V_s EVDD0O< 5.5V, EVDDo \%
P90 to P97, P100 to P108, IoH1 = -3.0 mA -0.7
P110to P117, P120, 2.7V<EVDDO<55V, | EVDDO v
P125 to P127, P130, IOH1 = -2.0 mMA -0.6
P140 to P147
1.8V <EVDD0O<55YV, EVDDo \
IoH1 = -1.5 mA -0.5
1.6 V<EVDD0O<5.5V, EVDDo \
IoH1 =-1.0 mA -0.5
VOH2 P20 to P27, P121, P122, 40V<VbD=<55YV, VDD \Y
P150 to P156 IoH2 = -3.0 mA -0.7
27V<VDD<4.0V, VDD \Y
IoH2 = -1.0 mA -0.5
1.8V<VDD<27V, VDD \Y
IoH2 =-1.0 mA -0.5
1.6V<VDD<18Y, VDD \%
IoH2 = -0.5 mA -0.5

Caution

Remark

P00, P02 to P04, P10 to P15, P17, P34, P42 to P45, P50, P52 to P55, P71, P72, P74, P80 to P83, P96, P120, and

P142 to P144 do not output high-level signals in the N-ch open-drain mode.

The characteristics of functions multiplexed on a given pin are the same as those for the port pin unless otherwise

specified.
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(TA =-40to +105°C, 1.6 V< EVDDO0 = EVDD1< VDD < 5.5V, Vss = EVsso = EVss1 =0 V) (5/7)
Item Symbol Conditions Min. | Typ. | Max. | Unit
Output voltage, low | VoL1 P00 to P07, P10 to P17, 40V <EVDD0<55V |loL1=20.0mA 1.3 Vv
P30 to P37, P40 to P47,
P50 to P57, P64 to P67, loL1 = 40.0 mANote 13 |V
P70to P77, P8O0 P87, |40y <EvDDO<55V |loL1=8.5mA 07 | v
P90 to P97, P100 to P106,
P110 to P117, P120, loL1 = 17.0 mANote 0.7 \Y;
P125 to P127, P130,
P140 to P147 27V <EVDD0O<55V [loL1=3.0mA 0.6 \
loL1 = 6.0 mANote 0.6 \Y
27V<EVDD0O<55V |loL1=15mA 0.4 \Y
loL1 = 3.0 mANote 0.4 \%
1.8V<EVDD0O<55V |loL1=0.6 mA 0.4 \Y
loL1 = 1.2 mANote 0.4 \Y
1.6 V<EVDDO<55V |[loL1=0.3mA 0.4 \
loL1 = 0.6 mANote 0.4 \Y
VoL2 P20 to P27, P121,P122, |40V <VDD<55V, loL2=8.5mA 0.7 \
P150 to P156
27V<VbpD<4.0V,loL2=15mA 0.5 \Y
1.8V=VDD<27V,loL2=0.6 mA 0.4 \
1.6V=<VDD<18YV,loL2=0.4mA 0.4 \%
VoL3 P60 to P63 4.0V <EVDD0<5.5V,loL3=15.0mA 2.0 \%
4.0V <EVDDO<55V,l0oL3=5.0mA 0.4 \Y
27V <EVDD0O<55V, loL3=3.0mA 0.4 \
1.8V <EVDD0<5.5V,loL3=2.0 mA 0.4 \
1.6 V<EVDD0O<5.5YV,IloL3=1.0mA 0.4 \%
<R> Note The listed value applies when loL1 = 40.0 mA is specified for the following port pins by the 40-mA port output control register
(PTDC).
* Pins P04, P10, and P120 of the 64- to 100-pin package products with 384- to 768-Kbyte flash ROM
» Pin P101 of the 100-pin package products with 384- to 768-Kbyte flash ROM
<R> * Pins P17 and P51 of the 30- to 52-pin package products
* Pin P70 of the 32- to 52-pin products
Remark The characteristics of functions multiplexed on a given pin are the same as those for the port pin unless otherwise
specified.
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(TA =-40to +105°C, 1.6 V < EVDDO = EVDD1< VDD < 5.5V, Vss = EVsso = EVss1 = 0 V) (6/7)
Item Symbol Conditions Min. Typ. Max. Unit
Output currentNote CCDloL | P16, P17, P50, P51 |CCSm=01H |4.0V<EVDD0<55V 1.0 1.8 26 | mA
P60 to P63

2.7V <EVDD0<4.0V 0.8 15 2.3 mA

CCSm=02H |4.0V<EVDD0<5.5V 3.0 4.9 6.5 mA

3.0V<EVDD0<4.0V 2.7 4.3 5.9 mA

CCSm=03H [4.0V<EVDD0O<5.5V 6.6 10.0 13.2 mA

3.3V<EVDD0<4.0V 6.0 9.1 121 mA

P60 to P63 CCSm=04H |4.0V<EVDD0<5.5V 10.2 15.0 19.8 mA

3.3V <EVDD0<4.0V 9.4 13.8 18.2 mA

Note The listed currents apply when the output current control function is enabled.
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RL78/G23

2. Electrical Characteristics

(TA =-40to +105°C, 1.6 V< EVDDO0 = EVDD1< VDD < 5.5V, Vss = EVsso = EVss1 =0 V)

(717)

Iltem

Symbol

Conditions

Min.

Typ.

Max.

Unit

Input leakage current,
high

ILIH1

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

VI = EVDDO

0.5

HA

ILIH2

P20 to P27, P137, P150 to P156,
RESET

VI =VDD

0.5

uA

ILIH3

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

VI =VDD

0.5

HA

Input leakage current,
low

LIt

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, P110 to P117,

P120, P125 to P127, P140 to P147

VI = EVSso

uA

ILIL2

P20 to P27, P137, P150 to P156,
RESET

VI=Vss

uA

ILIL3

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

VI=Vss

MA

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, P110 to P117,

P120 to P122, P125 to P127,

P140 to P147

VI = EVSsso, In input port

10

20

100

kQ

Remark The characteristics of functions multiplexed on a given pin are the same as those for the port pin unless otherwise

specified.
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2. Electrical Characteristics

2.3.2

1. 30- to 64-pin package products with 96- to 128-Kbyte flash ROM

Supply current characteristics

(TA =-40to +105°C, 1.6 V<EVDD0O< VDD < 5.5V, Vss = EVsso =0 V) (1/4)
Item Symbol Conditions Min. | Typ. | Max. | Unit
Supply | IDD1 Operating | HS fiH = 32 MHzNote 2 Basic Vbb =5.0V 1.3 — | mA
current mode (high-speed main) operation
Note 1 mode VoD =18V 1.3 —
Normal Vbbb =5.0V 3.0 5.0 mA
operation
VoD =18V 3.0 5.0
LS fiH = 24 MHzNote 2 Normal Vbb=5.0V 2.3 3.8 | mA
(low-speed main) operation _
mode VoD =1.8V 2.3 3.8
fiH = 16 MHzNote 2 Normal Vbbb =5.0V 1.7 2.7 | mA
operation
VoD =18V 1.7 2.7
fim = 4 MHzNote 3 Normal VDD =5.0V 0.4 0.7 | mA
operation
VDD =16V 0.4 0.7
LP fim = 2 MHzNote 3 Normal Vbbb =5.0V 200 325 | A
(low-power main) operation _
mode VbD=1.6V 200 325
fim = 1 MHzNote 3 Normal VDD =5.0V 112 178 | PA
operation
VoD =16V 111 176
HS fmMx = 20 MHzNote 4, Normal VbD=5.0V 1.9 32 | mA
high-speed main i operation
gn;:]de p ) | Square wave input p VoD =18V 19 3.2
LS fmx = 20 MHzNote 4, Normal VDD =5.0V 1.8 3.0 | mA
low-speed main i operation
£node p ) Square wave input p VoD =18V 17 3.0
fmx = 20 MHzNote 4, Normal Vbb=5.0V 1.9 32 | mA
i operation
Resonator connection | 0p VDD = 1.8V 19 3.0
fmMx = 10 MHzNote 4, Normal Vbbb =5.0V 0.9 1.6 | mA
i operation
Square wave input p VDD = 1.8V 09 16
fmx = 10 MHzNote 4, Normal VDD =5.0V 1.0 1.7 mA
i operation
Resonator connection | 0p VDD = 1.8V 10 17
fmMx = 8 MHzNote 4, Normal Vbbb =5.0V 0.8 1.3 | mA
i operation
Square wave input p VDD = 1.8V 07 13
fMx = 8 MHzNote 4, Normal Vbb=5.0V 0.9 14 | mA
i operation
Resonator connection | 0p VDD = 1.8V 08 14
Note 1. The listed currents are the total currents flowing into VDD and EVDDOo, including the input leakage currents flowing when the
level of the input pin is fixed to VDD, EVDDO0 or Vss, EVSso. The currents in the Max. column include the peripheral operation
current, but do not include those flowing into the A/D converter, LVD circuit, I/O port, and on-chip pull-up/pull-down resistors,
and those flowing while the data flash memory is being rewritten.
Note 2. The listed currents apply when the high-speed system clock, middle-speed on-chip oscillator, low-speed on-chip oscillator,
and subsystem clock are stopped.
Note 3. The listed currents apply when the high-speed on-chip oscillator, high-speed system clock, low-speed on-chip oscillator, and
subsystem clock are stopped.
Note 4. The listed currents apply when the high-speed on-chip oscillator, middle-speed on-chip oscillator, low-speed on-chip

oscillator, and subsystem clock are stopped.

(Remarks are listed on the next page.)
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Remark 1. fiH: High-speed on-chip oscillator clock frequency

Remark 2. fim: Middle-speed on-chip oscillator clock frequency

Remark 3. fmx: High-speed system clock frequency (X1 clock oscillation frequency or external main system clock frequency)
Remark 4. The typical value for the ambient operating temperature (TA) is 25°C unless otherwise specified.
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1. 30- to 64-pin package products with 96- to 128-Kbyte flash ROM

(TA=-401to0 +105°C, 1.6 V<EVDD0O< VDD < 5.5V, Vss = EVsso = 0 V) (2/14)
Item Symbol Conditions Min. | Typ. | Max. | Unit
Supply IDD1 Operating | Subsystem fsus = 32.768 kHzNote 2 | Normal TA =-40°C 3.2 5.5 MA
Ta = +50°C 3.8 8.5
Ta =+70°C 44 13.8
Ta = +85°C 53 | 221
Ta = +105°C 7.7 | 40.9
fsuB = 32.768 kHzNote 3 | Normal TA =-40°C 3.2 5.6 MA
Square wave input operation A= 125°C 34 -
Ta = +50°C 3.7 8.5
Ta =+70°C 4.3 13.7
Ta = +85°C 52 | 214
Ta =+105°C 76 | 39.0
fsus = 32.768 kHzNote 3, | Normal TA =-40°C 3.2 5.2 MA
Resonator connection operation TA = +25°C 34 54
Ta = +50°C 3.7 7.7
Ta =+70°C 4.3 13.4
Ta = +85°C 52 | 20.9
Ta = +105°C 7.7 | 385

Note 1. The listed currents are the total currents flowing into VDD and EVDDo, including the input leakage currents flowing when the
level of the input pin is fixed to VDD, EVDDO0 or Vss, EVsso. The currents in the Max. column include the peripheral operation
current, but do not include those flowing into the A/D converter, LVD circuit, /O port, and on-chip pull-up/pull-down resistors,
and those flowing while the data flash memory is being rewritten.

Note 2. The listed currents apply when the high-speed on-chip oscillator, middle-speed on-chip oscillator, high-speed system clock,
and subsystem clock are stopped. They do not include the current flowing into the RTC, 32-bit interval timer, and watchdog
timer.

Note 3. The listed currents apply when the high-speed on-chip oscillator, high-speed system clock, middle-speed on-chip oscillator,
and low-speed on-chip oscillator are stopped, and the low power consumption oscillation 3 is specified (AMPHS1, AMPHSO
=1, 1). They do not include the currents flowing into the RTC, 32-bit interval timer, and watchdog timer.

Remark 1. fiL: Low-speed on-chip oscillator clock frequency
Remark 2. fsuB: Subsystem clock frequency (XT1 clock oscillation frequency)
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2. Electrical Characteristics

1. 30- to 64-pin package products with 96- to 128-Kbyte flash ROM

(TA=-40to +105°C, 1.6 V < EVDD0O < VDD < 5.5 V, Vss = EVsso = 0 V) (3/4)
ltem Symbol Conditions Min. Typ. Max. Unit
Supply IDD2 HALT mode HS fiH = 32 MHzNote 3 VDD =5.0V 0.54 1.93 mA
currentfiote 1 | Note 2 f::)gdh;peed main) VoD = 1.8V 053 | 1.92
LS fiH = 24 MHzNote 3 VDD = 5.0 V 045 | 150 | mA
(low-speed main)
mode VDD =1.8V 0.44 1.49
fiH = 16 MHzNote 3 VbD=5.0V 0.45 1.19 mA
VDD =1.8V 0.44 1.18
fim = 4 MHzNote 4 VDD =5.0V 0.08 0.26 mA
VDD =1.6V 0.08 0.26
LP fim = 2 MHzNote 4 VDD =5.0 V 33 120 pA
(low-power main)
mode VDD =1.6V 33 120
fim = 1 MHzNote 4 VDD =5.0V 29 76 uA
VDD =1.6V 28 74
HS fmMx = 20 MHzNote 5, VbD=5.0V 0.22 1.07 mA
S:(ljgdh(;speed main) Square wave input VDD =18V 0.19 103
LS fMx = 20 MHzNote 5, VDD =5.0V 0.22 1.07 mA
&ogé':peed main) | Square wave input [y 0T o 019 | 1.03
fmMx = 20 MHzNote 5, VDD =5.0V 0.40 1.28 mA
Resonator connection VDD = 1.8V 0.39 197
fvx = 10 MHzNote 5, VDD =5.0V 0.14 0.57 mA
Square wave input Iy, _ 4 g 012 | 054
fmMx = 10 MHzNote 5, VDD =5.0V 0.24 0.69 mA
Resonator connection VDD = 1.8V 023 068
fMx = 8 MHzNote 5, VDD =5.0V 0.12 0.47 mA
Square wave input I\, _ 4 g 0.10 | 0.44
fmMx = 8 MHzNote 5, VDD =5.0V 0.21 0.58 mA
Resonator connection VDD = 1.8V 0.20 057

Note 1.

Note 2.
Note 3.

Note 4.

Note 5.

The listed currents are the total currents flowing into VDD and EVDDo, including the input leakage currents flowing when the
level of the input pin is fixed to VDD, EVDDO0 or Vss, EVSso. The currents in the Max. column include the peripheral operation
current, but do not include those flowing into the A/D converter, LVD circuit, I/O port, and on-chip pull-up/pull-down resistors,
and those flowing while the data flash memory is being rewritten.

The listed currents apply when the HALT instruction has been fetched from the flash memory for execution.

The listed currents apply when the high-speed system clock, middle-speed on-chip oscillator, low-speed on-chip oscillator,
and subsystem clock are stopped.

The listed currents apply when the high-speed on-chip oscillator, high-speed system clock, low-speed on-chip oscillator, and
subsystem clock are stopped.

The listed currents apply when the high-speed on-chip oscillator, middle-speed on-chip oscillator, low-speed on-chip
oscillator, and subsystem clock are stopped.

Remark 1. fiH: High-speed on-chip oscillator clock frequency

Remark 2. fiM: Middle-speed on-chip oscillator clock frequency

Remark 3. fmx: High-speed system clock frequency (X1 clock oscillation frequency or external main system clock frequency)
Remark 4. The typical value for the ambient operating temperature (TA) is 25°C unless otherwise specified.
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1. 30- to 64-pin package products with 96- to 128-Kbyte flash ROM

(TA =-40to +105°C, 1.6 V< EVDD0O<VDD< 5.5V, Vss =EVsso =0V) (4/4)
Item Symbol Conditions Min. Typ. Max. | Unit
Supply IDD2 HALT mode Subsystem clock | fsus = 32.768 kHzNote 3, TA =-40°C 0.53 2.31 MA
El;trgelnt Note 2 operation mode I(;g\évr-:t;i)s:d on-chip oscillator TA = +25°C 065 | 238
Ta = +50°C 0.80 4.95
TA =+70°C 1.17 9.97
Ta = +85°C 1.78 | 17.96
Ta=+105°C 441 | 37.71
fsus = 32.768 kHz, Ta =-40°C 0.20 1.97 | pA
Square wave input Note 4 TA = +25°C 029 | 2.00
Ta = +50°C 0.54 5.33
TAa=+70°C 0.99 | 10.94
Ta = +85°C 1.70 | 19.62
Ta=+105°C 410 | 41.82
fsus = 32.768 kHz, Ta =-40°C 0.21 2.04 | pA
Resonator connection Note 5 TA = +25°C 033 | 228
Ta = +50°C 049 | 4.98
TA =+70°C 1.05 | 11.36
Ta = +85°C 1.76 | 20.04
Ta=+105°C 4.20 | 42.52
IDD3 STOP mode | RAMSDS = QNote 6 Ta =-40°C 0.15 145 | pA
TA = +25°C 0.23 1.45
Ta = +50°C 0.45 4
Ta=+70°C 0.9 9
TA = +85°C 1.6 17
TA =+105°C 4 35
RAMSDS = 1Note 7 Ta=-40°C 0.14 145 | pA
Ta = +25°C 0.21 1.45
Ta = +50°C 0.4 35
TA=+70°C 0.8 8.5
Ta = +85°C 1.4 15
Ta =+105°C 3.2 30
RAMSDS = 1, Ta =-40°C 0.22 1.53 | pA
128-Hz realtime clock operationNote 8 TA = +25°C 0.32 156
Ta = +50°C 0.53 3.62
Ta=+70°C 0.94 8.64
Ta = +85°C 1.55 | 15.15
Ta=+105°C 3.40 | 30.20
(Notes and Remarks are listed on the next page.)
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RL78/G23

2. Electrical Characteristics

Note 1.

Note 2.
Note 3.

Note 4.

Note 5.

Note 6.

Note 7.

Note 8.

The listed currents are the total currents flowing into VDD and EVDDOo, including the input leakage currents flowing when the
level of the input pin is fixed to VDD, EVDDO0 or Vss, EVsso. The currents in the Max. column include the peripheral operation
current, but do not include those flowing into the A/D converter, LVD circuit, /0O port, and on-chip pull-up/pull-down resistors,
and those flowing while the data flash memory is being rewritten.

The listed currents apply when the HALT instruction has been fetched from the flash memory for execution.

The listed currents apply when the high-speed on-chip oscillator, middle-speed on-chip oscillator, high-speed system clock,
and subsystem clock are stopped. They do not include the currents flowing into the RTC, 32-bit interval timer, and watchdog
timer.

The listed currents apply when the high-speed on-chip oscillator, middle-speed on-chip oscillator, high-speed system clock,
and low-speed on-chip oscillator are stopped. They do not include the currents flowing into the RTC, 32-bit interval timer,
and watchdog timer.

The listed currents apply when the high-speed on-chip oscillator, middle-speed on-chip oscillator, high-speed system clock,
and low-speed on-chip oscillator are stopped, and the setting of RTCLPC is 1, and the low power consumption oscillation 3
is specified (AMPHS1, AMPHSO = 1, 1). They do not include the currents flowing into the RTC, 32-bit interval timer, and
watchdog timer.

The listed currents with this setting allow retention of the contents of the entire RAM area. The listed currents apply when the
low-speed on-chip oscillator and subsystem clock oscillation are stopped. They do not include the current flowing into the
RTC, 32-bit interval timer, and watchdog timer. For the current for operation of the subsystem clock in the STOP mode, refer
to that in the HALT mode.

The listed currents with this setting allow retention of the contents of a specified 4-Kbyte area of the RAM. The listed currents
apply when the low-speed on-chip oscillator and subsystem clock oscillation are stopped. They do not include the currents
flowing into the RTC, 32-bit interval timer, and watchdog timer.

The listed currents with this setting allow retention of the contents of a specified 4-Kbyte area of the RAM. The listed currents
apply when the low-speed on-chip oscillator is stopped, the setting of RTCLPC is 1, and the low power consumption
oscillation 3 is specified (AMPHS1, AMPHSO = 1, 1). They do not include the currents flowing into the RTC, 32-bit interval
timer, and watchdog timer.

Remark 1. fiL: Low-speed on-chip oscillator clock frequency

Remark 2. fsuB: Subsystem clock frequency (XT1 clock oscillation frequency)
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RL78/G23

2. Electrical Characteristics

2. 30- to 64-pin package products with 192- to 256-Kbyte flash ROM and 80-pin package product with 128- to 256-
Kbyte flash ROM

(TA =-40to +105°C, 1.6 V<EVDDO<VDD<5.5V,Vss =EVsso =0V) (1/4)
Item Symbol Conditions Min. | Typ. | Max. | Unit
Supply | IDD1 Operating | HS fiH = 32 MHzNote 2 Basic Vbb =50V 1.4 — mA
current mode (high-speed main) operation
Note 1 mode VDD =18V 14 —
Normal Vbbb =5.0V 3.0 5.0 mA
operation
VoD =18V 3.0 5.0
LS fiH = 24 MHzNote 2 Normal VbD =5.0V 23 3.8 | mA
(low-speed main) operation _
mode VDD =18V 2.3 3.8
fiH = 16 MHzNote 2 Normal Vbbb =5.0V 1.7 28 | mA
operation
VoD =18V 1.7 2.7
fim = 4 MHzNote 3 Normal VbD=5.0V 0.4 0.7 mA
operation
VDD =16V 0.4 0.7
LP fim = 2 MHzNote 3 Normal Vbbb =5.0V 203 329 | pA
(low-power main) operation _
mode VDD=1.6V 202 328
fim = 1 MHzNote 3 Normal VbD =5.0V 115 181 MA
operation
VbD=1.6V 114 180
HS fMx = 20 MHzNote 4, Normal VDD =5.0V 1.9 3.2 | mA
high-speed main i operation
inogde p ) | Square wave input p VoD =18V 19 3.2
LS fmMx = 20 MHzNote 4, Normal VbD=5.0V 1.8 3.0 | mA
low-speed main i operation
inode p ) Square wave input p VoD =18V 17 3.0
fmx = 20 MHzNote 4, Normal VDD =5.0V 1.9 32 | mA
i operation
Resonator connection | op VDD = 1.8V 19 32
fMx = 10 MHzNote 4, Normal Vbbb =5.0V 0.9 1.6 | mA
i operation
Square wave input p VDD = 1.8V 09 16
fmx = 10 MHzNote 4, Normal VDD =5.0V 1.0 1.7 | mA
i operation
Resonator connection | op VDD = 1.8V 10 17
fmMx = 8 MHzNote 4, Normal Vbbb =5.0V 0.8 1.3 | mA
i operati