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Integrated USB Controller, True Low Power Platform (as low as 112.5 pA/MHz, and 0.61 pA for RTC + LVD),
2.4V to 5.5 V Operation, 32 Kbyte Flash, 31 DMIPS at 24 MHz, for All USB Based Applications

1. OUTLINE

1.1 Features

Ultra-Low Power Technology

® 2.4V to 5.5 V operation from a single supply

o Stop (RAM retained): 0.23 pA, (LVD enabled): 0.31 pA
e Halt (RTC + LVD): 0.57 pA

e Supports snooze

e Operating: 71 pA/MHz

16-bit RL78 CPU Core

e Delivers 31 DMIPS at maximum operating frequency
of 24 MHz

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

o CISC Architecture (Harvard) with 3-stage pipeline

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

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

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

o 1-wire on-chip debug function

Code Flash Memory

e Density: 32 KB

* Block size: 1 KB

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

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

Data Flash Memory

e Data Flash with background operation

e Data flash size: 2 KB

» Erase Cycles: 1 Million (typ.)

e Erase/programming voltage: 2.4V to 5.5V

RAM

¢ 5.5 KB size options

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

High-speed On-chip Oscillator

e 24 MHz with +/— 1% accuracy over voltage (2.4 V to
5.5 V) and temperature (—20°C to +85°C)

e Pre-configured settings: 48 MHz, 24 MHz (TYP.)

Reset and Supply Management

* Power-on reset (POR) monitor/generator

¢ Low voltage detection (LVD) with 9 setting options
(Interrupt and/or reset function)

usB

e Complying with USB version 2.0, incorporating
host/function controller

¢ Corresponding to full-speed transfer (12 Mbps) and
low-speed (1.5 Mbps)

e Complying with Battery Charging Specification
Revision 1.2

e Compliant with the 2.1A/1.0A charging mode
prescribed in the Apple Inc. MFi specification in the
USB power supply component specification "°*®

Direct Memory Access (DMA) Controller
e Up to 2 fully programmable channels
e Transfer unit: 8- or 16-bit

Multiple Communication Interfaces
« Up to 2 x I°C master

 Up to 1 x I°C multi-master

e Upto 2 x CSI (7-, 8-bit)

e Up to 1 x UART (7-, 8-, 9-bit)

Extended-Function Timers

o Multi-function 16-bit timer TAU: Up to 4 channels
(remote control output available)

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

e 12-bit interval timer: 1 channel

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

Rich Analog

e ADC: Up to 9 channels, 8/10-bit resolution, 2.1 ps
minimum conversion time

« Internal voltage reference (1.45 V)

¢ On-chip temperature sensor

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

* RAM parity error check

* RAM write protection

o SFR write protection

o |lllegal memory access detection

o Clock stop/frequency detection

o ADC self-test

¢ |/O port read back function (echo)

General Purpose 1/O
e 5 V tolerant, high-current (up to 20 mA per pin)
e Open-Drain, Internal Pull-up support

Operating Ambient Temperature
* Standard: —40°C to + 85°C
» Extended: -40°C to + 105°C

Package Type and Pin Count
* 32-pin plastic HWQFN (5 x 5)
* 32-pin plastic LQFP (7 x 7)

* 48-pin plastic LFQFP (7 x 7)
* 48-pin plastic HWQFN (7 x 7)

Note To use the Apple Inc. battery charging mode, you must
join in Apple's Made for iPod/iPhone/iPad (MFi)
licensing program. Before requesting this specification
from Renesas Electronics, please join in the Apple's
MFi licensing program.
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RL78/G1C 1. OUTLINE
O ROM, RAM capacities
Flash ROM Data flash RAM RL78/G1C
32-pin 48-pin
32 KB 2 KB 5.5 KB "t R5F10JBC, R5F10KBC R5F10JGC, R5F10KGC

Note

This is about 4.5 KB when the self-programming function is

ARCHITECTURE in the RL78/G1C User’s Manual: Hardware.)

used. (For details, see CHAPTER 3 CPU

Remark The functions mounted depend on the product. See 1.6 Outline of Functions.

1.2 List of Part Numbers

Pin count

Package

USB Function

Fields of

Application
Note

Part Number

32 pins

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

Host/Function controller

R5F10JBCANA#UO, R5F10JBCANA#WO

R5F10JBCGNA#UO, R5F10JBCGNA#WO

Function controller only

R5F10KBCANA#UO, R5SF10KBCANA#WO

R5F10KBCGNA#UO, R5SF10KBCGNA#WO

32-pin plastic LQFP
(7 x 7, 0.8 mm pitch)

Host/Function controller

R5F10JBCAFP#V0, R5F10JBCAFP#X0

R5F10JBCGFP#V0, R5F10JBCGFP#X0

Function controller only

R5F10KBCAFP#V0, R5F10KBCAFP#X0

R5F10KBCGFP#V0, R5SF10KBCGFP#X0

48 pins

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

Host/Function controller

R5F10JGCAFB#V0, RSF10JGCAFB#X0

R5F10JGCGFB#V0, R5F10JGCGFB#X0

Function controller only

R5F10KGCAFB#V0, R5SF10KGCAFB#X0s

R5F10JGCANA#UO, R5F10JGCANA#WO

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

Host/Function controller

R5F10JGCANA#UO, R5F10JGCANA#WO

R5F10JGCGNA#UO, R5F10JGCGNA#WO

Function controller only

R5F10KGCANA#UO, R5SF10KGCANA#WO

QIO |>|0[>|O0|>|O|>|0O|>

R5F10KGCGNA#UO, R5F10KGCGNA#WO0

Note

For the fields of application, refer to Figure 1-1 Part Number, Memory Size, and Package of RL78/G1C.

Caution The part number above is valid as of when this manual was issued. For the latest part number,

see the web page of the target product on the Renesas Electronics website.
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RL78/G1C

1. OUTLINE

Figure 1-1.

Part Number, Memory Size, and Package of RL78/G1C

PartNo. R5F10JGCAxxxFB#VO0

. Packing

#UO : Tray (HWQFN)

#VO0 :Tray (LQFP, LFQFP)

#WO : Embossed Tape (HWQFN)

#X0 : Embossed Tape (LQFP, LFQFP)

Package
FP : LQFP, 0.80 mm pitch
FB : LFQFP, 0.50 mm pitch
NA : HWQFN, 0.50 mm pitch

-————— ROM Number (Blank product is omitted)

Classification

A : Consumer use, operating ambient temperature: — 40 °C to +85 °C
G : Industrial use, operating ambient temperature: — 40 °C to +105 °C

ROM Capacity
C: 32KB

Pin count

B: 32-pin
G : 48-pin

RL78/G1C group
10J : USB host / function controller mounted
10K : USB function controller mounted

Type of Memory
F : Flash data memory

Renesas Microcontroller

Renesas Semiconductor

RO01DS0348EJ0110 Rev.1.10
Nov 15, 2013
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RL78/G1C 1. OUTLINE

1.3 Pin Configuration (Top View)
1.3.1 32-pin products

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

(1) USB function: Host/Function controller (R5F10JBC)

P16/TI01/TO01/INTP5/UOVRCUR1

S=—=0O P17/TI02/TO02/UVBUSEN1

£S 22853
oo0>>00
5555355
exposed die pad TTTTTT

P24/ANI4 O=—»{25 16 |+——+=0O P51/INTP2/SO00/TXDO/TOOLTXD/(TIOL)/(TOO1)

P23/ANI3 O=—{26 : I 15 f=—O P50/INTP1/SI00/RxDO/TOOLRXD/SDA00/(TI02)/(TO02)

P22/ANI2 O=—27 | | 14 f+——=0O P30/INTP3/SCKO0/SCLO0/(TI03)/(TO03)/(PCLBUZO)
P21/ANI1/AVRerM O=—={28 | : 13 +—=0O P70/PCLBUZ1/UOVRCURO
! |
! |
! |

N
N
N
w
N
N
N
=
N
o
=
©
=
©

P20/ANIO/AVrerp O-=—=129 12 j«—O P31/TI03/TO03/INTP4/PCLBUZ0/UVBUSENO
PO1/ANI16/TOO00/INTP9/SCK01/SCLO1/(SCLAO) O=—{30 11 ~—0O P62
POO/ANI17/TIO0/INTP8/SI01/SDA01/(SDAAQ) O=—={31 ~ 10 («~—O P61/SDAAO

P120/ANI19/SO0L/(PCLBUZ1) O~ ~|32@ ~ ~ =~~~ ~ ' ol—w0 Peo/scLAD
412345678
INDEX MARK SHhHEYRQE 8
JuEgEess
OWZ X N
EleSdg
g 94
i 7 >\<\<|
N
—
o

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

Remarks 1. For pin identification, see 1.4 Pin Identification.
2. Functions in parentheses in the above figure can be assigned via settings in the peripheral 1/0
redirection register (PIOR). Refer to Figure 4-8. Format of Peripheral I1/0 Redirection Register
(PIOR) in the RL78/G1C User’s Manual: Hardware.
3. Itis recommended to connect an exposed die pad to Vss.

RO1DS0348EJ0110 Rev.1.10 RENESAS Page 4 of 135
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RL78/G1C

1. OUTLINE

(2) USB function: Function controller only (R5F10KBC)

wn
a
'_
2
a9 o
o o
O O
I~
— N
o ==}
12} 5] @
535500R
exposed die pad T T T T T
2423222120191817
P24/ANI4 O-=<—=25 16

P23/ANI3 O=—={26 ;

P22/ANI2 O=—=27 ,

P21/ANI1/AVRerM O=—»{28 |

P20/ANIO/AVRerp O=—={29 !
PO1/ANI16/TOO00/INTP9/SCK01/SCL01/(SCLAO) O :

l«——=O P51/INTP2/SO00/TXDO/TOOLTXD/(TIO1)/(TOO01)
=0 P50/INTP1/SI00/RXDO/TOOLRXD/SDA0O/(TI02)/(TO02)
Le——=O P30/INTP3/SCK00/SCLO0/(TI03)/(TO03)/(PCLBUZO0)
le—=O P70/PCLBUZ1

le——=O P31/TI03/TO03/INTP4/PCLBUZO

l+——=0 P62

=0 P61/SDAAOD

[0 P60/SCLAO

POO/ANIL7/TIO0/INTPS/SIOL/SDAOL/SDAAD) O=—=31 ~ 10
P120/ANI19/SO01/(PCLBUZ1) O~ = 32@ 9
4123456 738
INDEX MARK ShHEY¥RQL8 8
omEDSQ>>
OWZ X N
ESdy
g ag®
a 7 >\<j
N
—
o

Note IC: Internal Connection Pin. Leave open.

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

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

2. Functions in parentheses in the above figure can be assigned via settings in the peripheral 1/0
redirection register (PIOR). Refer to Figure 4-8. Format of Peripheral 1/0 Redirection Register
(PIOR) in the RL78/G1C User’s Manual: Hardware.

3. Itis recommended to connect an exposed die pad to Vss.
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RL78/G1C 1. OUTLINE

e 32-pin plastic LQFP (7 x 7 mm, 0.8 mm pitch)

(1) USB function: Host/Function controller (R5F10JBC)

P16/T101/TO01/INTP5/UOVRCUR1

Jf——=0 P17/T102/TO02/UVBUSEN1

Nf~——0 uDPO
Bf~—=0 ubmo
Nf+—0 uvsus
Nle—0O UV
Bf«—0 uDP1
ol~—0 uDpM1
o

[e0]

P24/ANI4 O-=—n25 16 [=—=O P51/INTP2/SO00/TxDO/TOOLTXD/(TIOL)/(TOO01)
P23/ANI3 O~——+]{26 15 f+—=O P50/INTP1/SI00/RxD0/TOOLRXD/SDAQ0/(TI02)/(TO02)
P22/ANI2 O=—n|27 14 [~—=0O P30/INTP3/SCK00/SCLO0/(TI03)/(TO03)/(PCLBUZO0)
P21/ANIT/AVrerm O=—=| 28 13 f+—=0O P70/PCLBUZ1/UOVRCURO
P20/ANIO/AVrerr O=——n 29 12 =0 P31/TI03/TO03/INTP4/PCLBUZ0/UVBUSENO
PO1/ANI16/TO00/INTP9/SCKO1/SCLO1/(SCLAO) O=—=130 11 [«—=O P62
POO/ANI17/TIO0/INTP8/SI01/SDAOL/(SDAAC) O=—={31 10 f+—=O P61/SDAAO
P120/ANI19/SO01/(PCLBUZL) O~ »]32@ 9 [«——0 P60O/SCLAO
4123456738
INDEX MARK ShESX8E8
OmEOSD” "~
oW Z X N
Ele sy
g o4
i 25
N
—
o

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

Remarks 1. For pin identification, see 1.4 Pin Identification.
2. Functions in parentheses in the above figure can be assigned via settings in the peripheral 1/0
redirection register (PIOR). Refer to Figure 4-8. Format of Peripheral 1/0 Redirection Register
(PIOR) in the RL78/G1C User’s Manual: Hardware.

RO1DS0348EJ0110 Rev.1.10 RENESAS Page 6 of 135
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RL78/G1C 1. OUTLINE

(2) USB function: Function controller only (R5F10KBC)

n
a
'_
Z
a9 o
o o
(o]
EE
— N
2y ==
=] 2 e
I
5555009
2423222120191817
P24/ANI4 O-=—=25 16 [+—O P51/INTP2/SO00/TxD0/TOOLTxD/(TI01)/(TOO01)
P23/ANI3 O=~—{26 15 [+—0O P50/INTP1/SI00/RxD0O/TOOLRXD/SDA0O/(TI02)/(TO02)
P22/ANI2 O=—=127 14 [+—0O P30/INTP3/SCKO00/SCLO00/(TI03)/(TO03)/(PCLBUZ0)
P21/ANI1/AVrerm O=—»{28 13 +—=0O P70/PCLBUZ1
P20/ANIO/AVrerr O=~—+{29 12 =—O P31/TI03/TO03/INTP4/PCLBUZ0O
PO1/ANI16/TO00/INTP9/SCKO01/SCLO1/(SCLAO) O 30 11 J«=—0O P62
POO/ANI17/TI00/INTP8/SI01/SDA01/(SDAAD) O~—={31 10 [~—O P61/SDAAO
P120/ANI19/SO01/(PCLBUZ1) O=—»] 32. 9 [=—0O P60/SCLAO
4123456 78
INDEX MARK QX Jd0 3 3
SrEgEg s
OWZ X N
ElegyH
g ag®
i >\<j
N
—
o

Note IC: Internal Connection Pin Leave open.

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

Remarks 1. For pin identification, see 1.4 Pin Identification.
2. Functions in parentheses in the above figure can be assigned via settings in the peripheral 1/0
redirection register (PIOR). Refer to Figure 4-8. Format of Peripheral I/O Redirection Register
(PIOR) in the RL78/G1C User’s Manual: Hardware.

RO1DS0348EJ0110 Rev.1.10 RENESAS Page 7 of 135
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RL78/G1C

1. OUTLINE

1.3.2 48-pin products

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

(1) USB function: Host/Function controller (R5F10JGC)

P120/ANI19
P41/(TI03)/(TO03)/(INTP4)/(PCLBUZ1)
P40/TOOLO
RESET
P124/XT2/EXCLKS
P123/XT1
P137/INTPO
P122/X2/EXCLK
P121/X1

REGC

Vss

Vop

INDEX MARK

<]
o
£ oo
= O
S t
508 =32
NN <L
0Do8 SdNomsxwon
a0 22222222
SEEoLLLLLLLL
TO A MO A NMS< LW O~
T OO 4 AN NNNNNNON
[ S W o Y o I WY o Y WY o MY o M n MY a N 0 Y
363534 333231302928 27 26 25
O=—{37 24
O-——+{38 23
O=—-={39 22
O—=40 21
O—]a1 20
O—+42 19
O—~|43 18
O—-{44 17
O |45 16
oO——46 15
o— a7 14
oO— 148@ 13
M 2345 8 91011
OO0000 OO0 0O
I3 SND S
_.in.n.n— O3k
[SNa) z aPES
22 g82g=%%
88 ggexy
5 CE
RS
5 <
e N
e o

P75/KR5/INTP9/SCK01/SCL01 O=—™ o

P74/KR4/INTP8/SI01/SDA0L O=—+{~

P7L/KR1/(TIOL)/(TOOL)Y/(INTP5) O=—={5

P30/INTP3/RTC1HZ/SCK00/SCLO0 O=—+k

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

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

(PIOR) in the RL78/G1C User’s Manual: Hardware.

UDPO

UDMO

UVsus

UVbob

UDP1

UDM1

P14/UOVRCURO
P15/PCLBUZ1/UVBUSENO
P16/T101/TO01/INTP5/UOVRCURL1
P17/T102/TO02/UVBUSEN1
P51/INTP2/SO00/TxDO/TOOLTXD
P50/INTP1/SI00/RxDO/TOOLRXD/SDAOO

RO1DS0348EJ0110 Rev.1.10
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RL78/G1C

1. OUTLINE

(2) USB function: Function controller only (R5F10KGC)

P120/ANI19
P41/(TI03)/(TO03)/(INTP4)/(PCLBUZ1)
P40/TOOLO
RESET
P124/XT2/EXCLKS
P123/XT1
P137/INTPO
P122/X2/EXCLK
P121/X1

REGC

Vss

Voo

INDEX MARK

Note

o
o
Eso
—O< o =
\< o
TEREE
mgﬁ,g’ <<
0S8 Sdamnzwonr
a0 zzzzzzzz2
SEEoIILLLLLL
SO d MO A NM< LW O I~
O O 4N NNNNNONON
[N a Wy o Wy I W M a M a Ny a M a B a B 0 Y
363534 33323130292827 2625
O=—37 24
O-—~|38 23
O=—=139 22
O—={40 21
O—|41 20
O—42 19
O——+]43 18
O—~|44 17
O—~45 16
O——46 15
o——{47 14
O—|48@ 13
A1 2 345 8 9101112
CO0O0OO00O 00O
2288388880¢
_|§a_n.|— 0O38Ex
[S)a) z DESS
32 2asgssk
3 =
e 3 %3
5 RE
3288
5 Y
g S
o o

IC: Internal Connection Pin Leave open.

P75/KR5/INTP9/SCK01/SCLO1 O=—= o

P74/KR4/INTP8/SI01/SDA0L O=—~

P71/KR1/(TIOL)/(TOOL)/(INTPS) O=—=l5

P30/INTP3/RTC1HZ/SCKO00/SCLO0 O=—

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

Remarks 1. For pin identification, see 1.4 Pin Identification.
2. Functions in parentheses in the above figure can be assigned via settings in the peripheral 1/0
redirection register (PIOR). Refer to Figure 4-8. Format of Peripheral I1/0 Redirection Register

(PIOR) in the RL78/G1C User’s Manual: Hardware.

UDPO

UDMO

UVeus

UVop

|C Note

|C Note

P14

P15/PCLBUZ1
P16/TI01/TO01/INTP5
P17/T102/TO02
P51/INTP2/SO00/TXDO/TOOLTXD
P50/INTP1/SI00/RxDO/TOOLRXD/SDAOO

RO1DS0348EJ0110 Rev.1.10
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RL78/G1C

1. OUTLINE

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

(1) USB function: Host/Function controller (R5F10JGC)

P120/ANI19
P41/(TI03)/(TO03)/(INTP4)/(PCLBUZ1)
P40/TOOLO
RESET
P124/XT2/EXCLKS
P123/XT1
P137/INTPO
P122/X2/EXCLK
P121/X1

REGC

Vss

Voo

INDEX MARK

O/AVRerP
1/AVRerm

2
3
4
5
6
7

L |=~——=0O P140/PCLBUZO/INTP6
% |«——~O POO/TIO0N/(SDAAQ)

® |=—=0O P01/TO00/(SCLAO)

8 H——0 P130

Y [=—=0 P20/AN

O=—37 . 24
O=—m38 | exposed die pad | 23
O=—=39 122
O—{40 1 P21
O—|41 : , 20
O—=42 | 119
O—{43 | 18
O wfaa |17
O—|45 | 1 16
O——46 | 15
o——a7 °«_ 1 14
O—148@ 13
A1 2 345 8 9101112
CO0O0OO00O 00O
I3 SND
S3E2E 38eg
Sha P nPES
" onmn = Sk ,‘3
S 3 P g0
g o X o
5 RE
Z28E S
5 X
e N
o o

P75/KR5/INTP9/SCKO1/SCLOL O=—~ o
P74/KR4/INTP8/SI01/SDA0L O~
P71/KR1/(TIOL)/(TOOL)/(INTPS) O=—=l5

P30/INTP3/RTC1HZ/SCKO00/SCLO0 O=—

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

Remarks 1.

For pin identification, see 1.4 Pin Identification.

UDPO

UDMO

UVeus

UVop

UDP1

UDM1

P14/UOVRCURO
P15/PCLBUZ1/UVBUSENO
P16/T101/TO01/INTP5/UOVRCUR1
P17/T102/TO02/UVBUSEN1
P51/INTP2/SO00/TXxDO/TOOLTXD
P50/INTP1/SI00/RxDO/TOOLRXD/SDAOO

2. Functions in parentheses in the above figure can be assigned via settings in the peripheral 1/0
redirection register (PIOR). Refer to Figure 4-8. Format of Peripheral I1/0 Redirection Register
(PIOR) in the RL78/G1C User’s Manual: Hardware.

3. Itis recommended to connect an exposed die pad to Vss.
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RL78/G1C

1. OUTLINE

(2) USB function: Function controller only (R5F10KGC)

P120/ANI19
P41/(TI03)/(TO03)/(INTP4)/(PCLBUZ1)
P40/TOOLO
RESET
P124/XT2/EXCLKS
P123/XT1
P137/INTPO
P122/X2/EXCLK
P121/X1

REGC

Vss

Voo

INDEX MARK

Note

O/AVRerP

1/AVRerm

2
3
4
5
6
7

L |=~——=0O P140/PCLBUZO/INTP6
% |«——~O POO/TIO0N/(SDAAQ)

¥ |=—=0O P01/TO00/(SCLAO)

8 H——0O P130

@ [=—=0 P20/AN

5 [=—O P27/AN

O3y 24
O-—{38 : exposed die pad 1 23
O=—>39 , : 22
O—la0 | |21
O——=|a1 1 ;20
I
O—f42 | | 19
O——|43 | 18
O—=l44 : 17
O— |45 1 16
o B T 115
a7 N b4
O— .\ ___________ o
O—148 13
AL 2 345 8 9 1112
CO0O0OO00O OO0 0O
22983383508
_|§D.D-I— 08 DX:
[Sla) P 22ES
[ N%) = & E E
S5 233k sh
g o) <9
= QE
32855
5 X
o N
a o

IC: Internal Connection Pin Leave open.

P75/KR5/INTP9/SCK01/SCLO1 O=—= o

P74/KR4/INTP8/SI01/SDA0L O=—~

P71/KR1/(TIOL)/(TOOL)/(INTPS) O=—=l5

P30/INTP3/RTC1HZ/SCKO00/SCLO0 O=—

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

Remarks 1.
2.

For pin identification, see 1.4 Pin Identification.
Functions in parentheses in the above figure can be assigned via settings in the peripheral 1/0

UDPO

UDMO

UVeus

UVop

|C Note

|C Note

P14

P15/PCLBUZ1
P16/TI01/TO01/INTP5
P17/T102/TO02
P51/INTP2/SO00/TXDO/TOOLTXD
P50/INTP1/SI00/RxDO/TOOLRXD/SDAOO

redirection register (PIOR). Refer to Figure 4-8. Format of Peripheral 1/0 Redirection Register
(PIOR) in the RL78/G1C User’s Manual: Hardware.

It is recommended to connect an exposed die pad to Vss.
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RL78/G1C

1. OUTLINE

1.4 Pin ldentification

ANIO to ANI7, ANI16, ANI17, ANI19:

Analog Input

AVREFM: Analog Reference Voltage Minus
AVREFP: Analog Reference Voltage Plus

EXCLK: External Clock Input (Main System Clock)
EXCLKS: External Clock Input (Sub System Clock)
INTPO to INTP6, INTP8, INTP9: External Interrupt Input

KRO to KR5: Key Return

POO, PO1: Port 0

P14 to P17: Port 1

P20 to P27: Port 2

P30, P31: Port 3

P40, P41: Port 4

P50, P51: Port 5

P60 to P63: Port 6

P70 to P75: Port 7

P120 to P124: Port 12

P130, P137: Port 13

P140: Port 14

PCLBUZO, PCLBUZ1:
REGC:

Programmable Clock Output/Buzzer Output

Regulator Capacitance

RESET: Reset
RTC1HZ: Real-time Clock Correction Clock (1 Hz) Output
RxDO: Receive Data

SCKO00, SCKO01:
SCLAQ, SCLO0O, SCLO1:
SDAAO, SDAO0O, SDAO1:

Serial Clock Input/Output
Serial Clock Input/Output
Serial Data Input/Output

SI00, SI01: Serial Data Input

S000, SO01: Serial Data Output

TIOO to TIO3: Timer Input

TOO0O0 to TOO03: Timer Output

TOOLO: Data Input/Output for Tool
TOOLRXD, TOOLTXD: Data Input/Output for External Device
TxDO: Transmit Data

UDMO, UDM1, UDPO, UDP1:
UOVRCURO, UOVRCUR1:
UVBUSENO, UVBUSENZ1:

USB Input/Output
USB Input
USB Output

UVoo: USB Power Supply/USB Regulator Capacitance
UVaus: USB Input/USB Power Supply (USB Optional BC)
Vob: Power Supply

Vss: Ground

X1, X2: Crystal Oscillator (Main System Clock)

XT1, XT2: Crystal Oscillator (Subsystem Clock)

RO1DS0348EJ0110 Rev.1.10
Nov 15, 2013
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RL78/G1C

1. OUTLINE

1.5 Block Diagram
1.5.1 32-pin products

TIMER ARRAY
UNIT (4ch)

TIOO/PO0 —~

TO00/PO1 =] cho

TI02/TO02/P17 ~—=| ch2
TI03/TO03/P31 ~—+] ch3
WINDOW
WATCHDOG
TIMER
t
LOW-SPEED
ON-CHIP
OSCILLATOR
¥
REAL-TIME
CLOCK
SERIAL ARRAY
UNITO (2ch)
RXDO/P50 ——] UARTO
TXDO/P51 ~—
SCKO00/P30
SI00/P50 Csloo
SO00/P51
SCKO01/P0O1
SI01/PO0 ——~ Csio1
S001/P120
SCLO0/P30 ~— 100
SDA00/P50 -
SCLO1/P01~—|
lico1
UDPQ ~—~{
UDMO~—{
UDP1 ~—|
UDMZ1 ~—~|
UVeus — USB
UOVRCUROQ —|
UVBUSENO «—|
UOVRCUR1 —|
UVBUSEN1 -—|

12-BIT INTERVAL
TIMER

CPU

RL78 [—\
—

CODE FLASH MEMORY

core [K—]

DATA FLASH MEMORY

RAM

Voo

SERIAL
INTERFACE IICAO

BUZZER OUTPUT

CLOCK OUTPUT
CONTROL

MULTIPLIER&
DIVIDER,
MULITIPLY-
ACCUMULATOR

DIRECT MEMORY
ACCESS CONTROL

BCD
ADJUSTMENT

USB VOLTAGE
REGULATOR

UVop

TOOLRXD/P50,
TOOLTxD/P51

SDAAO0/P61

SCLAO/P60

PCLBUZ0/P31,
PCLBUZ1/P70

“@ P00, PO1
<:> P16, P17
<:> P20 to P24
<:> P30, P31

~——=P40

<:> P50, P51
“@» P60 to P62
o
~——=P120
<:>P121, P122

~—— P137

ANIO/P20 to
ANI4/P24
ANIL6/PO1, ANIL7/POO,
<—>| AID CONVERTER ANILoPI20
AVrerp/P20
AVRrern/P21
POWER ON RESET/ PORILVD
VOLTAGE CONTROL
DETECTOR
{>| RESET CONTROL
{_>{ ON-CHIP DEBUG TOOLO/P40
SYSTEM RESET
CONTROL X1/P121
TIGHSPEED] [+ X2/EXCLK/P122
ON-CHIP
OSCILLATOR
PLL
VOLTAGE
INTPO/P137
INTP1/P50,
INTP2/P51
INTP3/P30,
(=)  INTERRUPT INTP4/P31
NTROL
CONTRO ~—— INTPS/P16
INTP8/P0O,
INTP9/PO1

RO1DS0348EJ0110 Rev.1.10
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RL78/G1C

1. OUTLINE

1.5.2 48-pin products

TIMER ARRAY
PORT 0 P00, PO1
e C_pomre &2
TI00/POO
TOO0/POL cho - PORT 1 K4 >Piato P17
TI0L/TO01/P16 ~—=
ot ) PorT2 8 »P20to P27
TI02/TO02/P17 ~—=] ch2 -
A ports  KZ>pso, P31
TIO3/TO03/P31 ~—~] ch3
- PORT 4 K2 >Pao, P41
() ports  KZ>pso, P51
(| 12:BIT INTERVAL
TIMER - PORT 6 4" >P60 to P63
<> Port7  KE)>P70t0PTS
WINDOW @ =~ "P120
WATCHDOG PORT 12 K 2 P121to P124
TIMER
1 @ P130
LOW-SPEED PORT 13 p137
ON-CHIP
OSCILLATOR
T <> PORT14  |~—p140
REAL-TIME k—
RTC1HZ/P30 ~—]
CLOCK RS | CODE FLASH MEMORY — ANIO/P20 to
cPU ANI7IP27
core K—
SERIAL ARRAY DATA FLASH MEMORY
UNITO (2ch) — <—>| AD CONVERTER ANI19/P120
RxD0/P50 — @ AVrerr/P20
TXDO/P51 UARTO AVrern/P21
@ (= KEYRETURN iggﬁ;g to
SCKO00/P30
SI00/P50 Csioo
RAM
S000/P51 POWER ON RESET/ PORILVD
SCKO01/P75 VOLTAGE o
SI01/P74 Cslo1 DETECTOR CONTROL
S001/P73
‘ ‘ {_">| RESET CONTROL
Voo Vss TOOLRXD/PS0,
TOOLTXD/P51
SCLo0Ps0 11C00 N-CHIP DEB TOOLO/P40
SDAQO/P50 =] ()| one uG
SCL01/P75 ~—] -~
SDA01/P74 =— SYSTEM [~—RESET
CONTROL X1/P121
SDAAO/PE1
| SERIAL GHSPEED X2/EXCLK/P122
INTERFACE IICA0 SCLAO/PEO ON-CHIP XT1/P123
OSCILLATOR XT2/EXCLKS/P124
BUZZER OUTPUT PLL
. PCLBUZ0/P140,
CLOCK OUTPUT PCLBUZ1/P15 VOLTAGE RE
CONTROL REGULATOR e
MULTIPLIER&
- DIVIDER, ~—— INTPO/P137
MULITIPLY-
ACCUMULATOR INTP1/P50,
INTP2/P51
INTP3/P30
DIRECT MEMORY :
INTERRUPT INTP4/P31
<~>|access conTroL - CONTROL NTPSPLE
UDPQ ~—=]
UDMO ~—~| BCD ~—— INTP6/P140
UDP1 ~—= = ADJUSTMENT INTP8/P74
UDM1 = .
INTPY/P75
UVeus — USB
oo~ S
UVBUSENO ~—
UOVRCURL —~ ‘
UVBUSEN1 ~— Voo
RO1DS0348EJ0110 Rev.1.10 RENESAS Page 14 of 135
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RL78/G1C 1. OUTLINE

1.6 Outline of Functions
[32-pin, 48-pin products]

(1/2)
Item 32-pin 48-pin
R5F10JBC R5F10KBC R5F10JGC R5F10KGC

Code flash memory (KB) 32 KB 32 KB
Data flash memory (KB) 2 KB 2 KB
RAM (KB) 55KB et 55KB o
Memory space 1MB
Main High-speed system X1 (crystal/ceramic) oscillation, external main system clock input (EXCLK)
system | clock 1to 20 MHz: Voo =2.7t0 5.5V, 1t016 MHz: Voo =2.4t0 5.5V
clock | High-speed on-chip 110 24 MHz (Vob = 2.7 t0 5.5 V), 1 to 16 MHz (Voo = 2.4 10 5.5 V)

oscillator

PLL clock 6,12, 24 MHz "°®%: Voo = 2.4 0 5.5 V
Subsystem clock - XT1 (crystal) oscillation

32.768 kHz (TYP.): Voo =2.4t0 5.5V
Low-speed on-chip oscillator On-chip oscillation (Watchdog timer/Real-time clock/12-bit interval timer clock)
15 kHz (TYP.): Voo = 2.4 t0 5.5 V

General-purpose register 8 bits x 32 registers (8 bits x 8 registers x 4 banks)

Minimum instruction execution 0.04167 us (High-speed on-chip oscillator: froco = 48 MHz /fin = 24 MHz operation)
time 0.04167 s (PLL clock: feu = 48 MHz /fin = 24 MHz "°'  operation)

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

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

Instruction set e Data transfer (8/16 bits)

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

o Multiplication (8 bits x 8 bits)

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

I/O port | Total 22 38
CMOS I/0 16 (N-ch O.D. I/O [Voo withstand voltage]: 5) 28 (N-ch O.D. I/0 [Vop withstand voltage]: 6)
CMOS input 3 5
CMOS output - 1
N-ch open-drain I/O 3 4
(6 V tolerance)
Timer 16-bit timer 4 channel
Watchdog timer 1 channel

Real-time clock (RTC) 1 channel "°'¢3

12-hit Interval timer (IT) 1 channel

Timer output 4 channels (PWM output: 3) Note 4

RTC output - 1
o 1 Hz (subsystem clock: fsus = 32.768 kHz)

Notes 1. In the case of the 5.5 KB, this is about 4.5 KB when the self-programming function is used. (For detalils,
see CHAPTER 3 in the RL78/G1C User’s Manual: Hardware)
2. Inthe PLL clock 48 MHz operation, the system clock is 2/4/8 dividing ratio.
3. In 32-pin products, this channel can only be used for the constant-period interrupt function based on the
low-speed on-chip oscillator clock (fiL).
4. The number of PWM outputs varies depending on the setting of channels in use (the number of masters and
slaves). (6.9.3 Operation as multiple PWM output function in the RL78/G1C User’'s Manual: Hardware)
Caution This outline describes the functions at the time when Peripheral 1/O redirection register (PIOR) is set to
OO0H.
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RL78/G1C 1. OUTLINE
(2/2)
Item 32-pin 48-pin
R5F10JBC R5F10KBC R5F10JGC R5F10KGC

Clock output/buzzer output

2

2

® 2.93 kHz, 5.86 kHz, 11.7 kHz, 1.5 MHz, 3 MHz, 6 MHz, 12 MHz
(Main system clock: fwan = 24 MHz operation)

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

8/10-bit resolution A/D converter

8 channels | 9 channels

Serial interface

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

I°C bus 1 channel
usB Host controller 2 channels - | 2 channels -
Function controller 1 channel
Multiplier and o Multiplier: 16 bits x 16 bits = 32 bits (Unsigned or signed)
divider/multiply-accumulator « Divider: 32 bits + 32 bits = 32 bits (Unsigned)

o Multiply-accumulator:16 bits x 16 bits + 32 bits = 32 bits (Unsigned or signed)

DMA controller 2 channels

Vectored | Internal 20 20
interrupt | e yiernal 8 10
sources

Key interrupt

Reset

e Reset by RESET pin

 Internal reset by watchdog timer

« Internal reset by power-on-reset

 Internal reset by voltage detector

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

 Internal reset by illegal-memory access

Note

Power-on-reset circuit * Power-on-reset: 151V (TYP.)
» Power-down-reset: 1.50 V (TYP.)
Voltage detector 2.45V 10 4.06 V (9 stages)

On-chip debug function

Provided

Power supply voltage

Voo =2.41t055V

Operating ambient temperature

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

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

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

emulator.

RO1DS0348EJ0110 Rev.1.10
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RL78/G1C 2. ELECTRICAL SPECIFICATIONS (A: Ta = -40 to +85°C)

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

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

The target products A: Consumer applications ; Ta = -40 to +85°C
R5F10JBCANA, R5F10JBCAFP, R5F10JGCANA, R5F10JGCAFB,
R5F10KBCANA, R5F10KBCAFP, R5F10KGCANA, R5F10KGCAFB
G: Industrial applications ; when using Ta = -40 to +105°C specification products
at Ta = -40 to +85°C.
R5F10JBCGNA, R5F10JBCGFP, R5F10JGCGNA, R5F10JGCGFB,
R5F10KBCGNA, R5F10KBCGFP, R5F10KGCGNA, R5F10KGCGFB

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

2. The pins mounted depend on the product. Refer to 2.1 Port Function to 2.2.1 With functions
for each product in the RL78/G1C User’s Manual: Hardware.
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RL78/G1C 2. ELECTRICAL SPECIFICATIONS (A: Ta = -40 to +85°C)

2.1 Absolute Maximum Ratings

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

Parameter Symbols Conditions Ratings Unit
Supply voltage Vop -0.5t0 +6.5 \
REGC pin input voltage | Virecc REGC -0.3to0 +2.8 \Y

and —0.3 to Voo +0.3""*
UVoo pin input voltage | Viuvop UVob —0.3 to Voo +0.3
Input voltage Viz P00, P01, P14 to P17, P20 to P27, P30, P31, P40, —0.3 to Vop +0.3"*¢2 Y

P41, P50, P51, P70 to P75, P120 to P124, P137,
P140, EXCLK, EXCLKS, RESET

Viz P60 to P63 (N-ch open-drain) -0.3t0 +6.5 \%
Viz UDPO, UDMO, UDP1, UDM1 —-0.3to0 +6.5 \Y
Via UVeus -0.3to +6.5 \%
Output voltage Vo1 P00, P01, P14 to P17, P20 to P27, P30, P31, P40, ~0.3 to Vop +0.3"N°t? \%
P41, P50, P51, P60 to P63, P70 to P75, P120,
P130, P140
Vo2 UDPO, UDMO, UDP1, UDM1 -0.3t0 +6.5
Analog input voltage Van ANI16, ANI17, ANI19 —0.3to Voo +0.3
and —0.3 to AVrer (+) +0.3
Notes 2, 3
Va2 ANIO to ANI7 —0.3to Voo +0.3 \Y

and —0.3 to AVrer (+) +0.3

Notes 2, 3

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

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

Remarks 1. Unless specified otherwise, the characteristics of alternate-function pins are the same as those of the
port pins.
2. AVrer (+): The + side reference voltage of the A/D converter. This can be selected from AVrerp, the
internal reference voltage (1.45 V), and Voo.
3. Vss: Reference voltage
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RL78/G1C

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

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

Parameter Symbols Conditions Ratings Unit
Output current, high loH1 Per pin P00, P01, P14 to P17, P30, P31, -40 mA
P40, P41, P50, P51, P70 to P75,
P120, P130, P140
Total of all pins | P00, P01, P40, P41, P120, -70 mA
—170 mA P130, P140
P14 to P17, P30, P31, -100 mA
P50, P51, P70 to P75
loH2 Per pin P20 to P27 -0.5 mA
Total of all pins -2 mA
Output current, low lot1 Per pin P00, P01, P14 to P17, P30, P31, 40 mA
P40, P41, P50, P51, P60 to P63,
P70 to P75, P120, P130, P140
Total of all pins | P00, P01, P40, P41, P120, 70 mA
170 mA P130, P140
P14 to P17, P30, P31, 100 mA
P50, P51, P60 to P63, P70 to P75
loL2 Per pin P20 to P27 1 mA
Total of all pins 5 mA
Operating ambient Ta In normal operation mode —40 to +85 °C
temperature In flash memory programming mode
Storage temperature Tstg —65 to +150 °C

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

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

pins.

RO1DS0348EJ0110 Rev.1.10

Nov 15, 2013

RENESAS

Page 19 of 135



RL78/G1C

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

2.2 Oscillator Characteristics

2.2.1 X1, XT1 oscillator characteristics

(TA=-40to0 +85°C,2.4V<Vbop<55V,Vss=0V)

Parameter Resonator Conditions MIN. TYP. MAX. Unit
X1 clock oscillation Ceramic resonator/ 27V<Vop<55V 1.0 20.0 MHz
frequency (fx)* crystal resonator 24V <Vop< 2.7V 10 16.0 MHz
XT1 clock oscillation | Crystal resonator 32 32.768 35 kHz
frequency (fxr)"*'*®

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

oscillator characteristics.

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

Remark When using the X1 oscillator and XT1 oscillator, refer to 5.4 System Clock Oscillator in the RL78/G1C

User’'s Manual: Hardware.

2.2.2 On-chip oscillator characteristics

(TA=-40to +85°C, 2.4V <Vbp<55V,Vss=0V)

Oscillators Parameters Conditions MIN. | TYP. | MAX. | Unit
High-speed on-chip oscillator | froco 1 48 MHz
clock frequency e -2
High-speed on-chip oscillator —20to +85 °C -1.0 +1.0 %
clock frequency accuracy _40 to —20 °C _15 +15 %
Low-speed on-chip oscillator | fi. 15 kHz
clock frequency
Low-speed on-chip oscillator -15 +15 %
clock frequency accuracy

Notes 1. High-speed on-chip oscillator frequency is selected by bits 0 to 3 of option byte (000C2H/010C2H) and
bits 0 to 2 of HOCODIV register.
2. This indicates the oscillator characteristics only. Refer to AC Characteristics for instruction execution

time.
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RL78/G1C 2. ELECTRICAL SPECIFICATIONS (A: Ta = -40 to +85°C)

2.2.3 PLL oscillator characteristics

(TA=-40to +85°C, 2.4V <Vbp<5.5V,Vss=0V)

Oscillators Parameters Conditions MIN. | TYP. | MAX. | Unit
PLL input frequency "' feLun High-speed system clock 6.00 16.00 | MHz
PLL output frequency "**® frLL 48.00 MHz
Lock up time From PLL output enable to stabilization of the 40.00 us
output frequency
Interval time From PLL stop to PLL re-operation setteing 4.00 us
Wait time
Setting wait time From after PLL input clock stabilization and PLL | 1.00 us

setting is fixed to start setting
Wait time required

Note Indicates only oscillator characteristics. Refer to AC Characteristics for instruction execution time.
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RL78/G1C 2. ELECTRICAL SPECIFICATIONS (A: Ta = -40 to +85°C)

2.3 DC Characteristics

2.3.1 Pin characteristics

(TA=-40to0 +85°C,2.4V<Vbp<55V,Vss=0V)

Items Symbol Conditions MIN. | TYP. | MAX. Unit
Output current, | lon: Per pin for P00, P01, P14 to P17, 24V<Vop <55V -10.0 mA
high'°e* P30, P31, P40, P41, P50, P51, P70 to Note 2

P75, P120, P130, P140
Total of P00, P01, P40, P41, P120, 40V<Vp<55V -55.0 | mA
P130, P140 27V<Voo <40V ~100 | mA
(When duty < 70% "¢ %)
24V<Vop <27V -50 | mA
Total of P14 to P17, P30, P31, 40V<Vop<55V -80.0 | mA
P50, P51, P70 to P75 27V<Voo<40V ~19.0 | mA
(When duty < 70% "¢ %)
24V<Vop <27V -10.0 | mA
Total of all pins 24V<Vop <55V -135.0 [ mA
(When duty < 70%"°*¢?)
lomz Per pin for P20 to P27 24V <Vop<55V -0.1""? mA
Total of all pins 24V <Vop<55V -15 mA
(When duty < 70%"°*¢?)

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

Caution P00, P01, P30, and P74 do not output high level in N-ch open-drain mode.

Remark Unless specified otherwise, the characteristics of alternate-function pins are the same as those of the port
pins.
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RL78/G1C

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

(TA=-40to0 +85°C,2.4V<Vbp<55V,Vss=0V)

(When duty < 70%"°'¢?)

Items Symbol Conditions MIN. TYP. MAX. Unit
Output current, | lous Per pin for P00, P01, P14 to P17, 24V<Vop <55V 20.0M"?  mA
low"'e* P30, P31, P40, P41, P50, P51,

P70 to P75, P120, P130, P140
Per pin for P60 to P63 2.4V <Vop <55V 20.0M"?  mA
Total of POO, P01, P40, P41, P120, |40V <Vop<55V 70.0 mA
P130, P140 e 27V<Voo <40V 15.0 mA
(When duty < 70% "°'%)
24V<Vop<27V 9.0 mA
Total of P14 to P17, P30, P31, P50, |40V <Vop<5.5V 80.0 mA
P51, P60 to P63, P7g 303P75 27V <Vop <40V 35.0 mA
(When duty < 70% %)
24V<Vop<27V 20.0 mA
Total of all pins 24V <V <55V 150.0 mA
(When duty < 70% N'¢3)
loL2 Per pin for P20 to P27 2.4V <Vop <55V 0.4M%2 1 mA
Total of all pins 24V <V <55V 5.0 mA

Notes 1. Value of current at which the device operation is guaranteed even if the current flows from an output pin

Remark

to the Vss pin.

However, do not exceed the total current value.

Specification under conditions where the duty factor < 70%.
The output current value that has changed to the duty factor > 70% the duty ratio can be calculated with
the following expression (when changing the duty ratio to n%).

e Total output current of pins = (loL x 0.7)/(n x 0.01)
<Example> Where n = 80% and loL = 10.0 mA
Total output current of pins = (10.0 x 0.7)/(80 x 0.01) = 8.7 mA

However, the current that is allowed to flow into one pin does not vary depending on the duty factor.

current higher than the absolute maximum rating must not flow into one pin.

A

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

port pins.
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RL78/G1C 2. ELECTRICAL SPECIFICATIONS (A: Ta = -40 to +85°C)

(TA=-40to0 +85°C,2.4V<Vbp<55V,Vss=0V)

Items Symbol Conditions MIN. TYP. MAX. Unit

Input voltage, Vim1 P00, P01, P14 to P17, Normal input buffer | 0.8Voo Vop \Y
high P30, P31, P40, P41, P50, P51, P70
to P75, P120, P140

ViHz P00, P01, P30, P50 TTL input buffer 2.2 Voo \
40V<Vop<55V
TTL input buffer 2.0 Vop \%
33V<Vmn<4.0V
TTL input buffer 15 Vop \Y
24V <Vop<33V
A P20 to P27 0.7Vop Voo \Y
ViHa P60 to P63 0.7Voo 6.0 \Y,
ViHs P121 to P124, P137, EXCLK, EXCLKS, RESET 0.8Voo Vob \
Input voltage, Vi1 P00, P01, P14 to P17, P30, P31, Normal input buffer 0 0.2Vop \%
low P40, P41, P50, P51, P70 to P75,
P120, P140
Vi P00, P01, P30, P50 TTL input buffer 0 0.8 \Y,
40V<Vop<55V
TTL input buffer 0 0.5 \Y
33V<Vmn<4.0V
TTL input buffer 0 0.32 \Y
24V <Vopo<33V
Vis P20 to P27 0 0.3Vop \Y
ViLa P60 to P63 0 0.3Vop \%
Vis P121 to P124, P137, EXCLK, EXCLKS, RESET 0 0.2Vop \Y,

Caution The maximum value of Vi1 of pins P00, P01, P30, and P74 is Vopb, even in the N-ch open-drain
mode.

Remark Unless specified otherwise, the characteristics of alternate-function pins are the same as those of the
port pins.
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RL78/G1C 2. ELECTRICAL SPECIFICATIONS (A: Ta = -40 to +85°C)

(TA=-40to0 +85°C,2.4V<Vbp<55V,Vss=0V)

Items Symbol Conditions MIN. TYP. MAX. Unit
Output voltage, | Vori P00, P01, P14 to P17, P30, P31, 40V<Vop<55V, |Voo-1.5 \%
high P40, P41, P50, P51, P70 to P75, loH1 = -10.0 mA

P120, P130, P140 40V<Von<55V, |Voo-0.7 v
loH1 = -3.0 mA
27V<Voo<55V, [Vopo-0.6 \%
lon1 =-2.0 mA
24V <Vop<55V, [Vopo-0.5 \
lon1 =-1.5 mA
Vo2 P20 to P27 24V <Vop<55V, [Voo-0.5 \%
lon2 =-100 £ A
Output voltage, | Vo P00, P01, P14 to P17, P30, P31, 40V<Vop<55V, 1.3 \%
low P40, P41, P50, P51, P70 to P75, loL1 =20.0 mA
P120, P130, P140 40V <Von<55V, 0.7 v
lol1 = 8.5 mA
27V <Vm<55V, 0.6 \%
lotz =3.0 mA
27V<Vop<55V, 0.4 \
loi1 =1.5mA
24V <V <55V, 0.4 \%
lot1 = 0.6 mA
VoLz2 P20 to P27 24V <Vop<55V, 0.4 V
lo2 =400 £ A
VoLs P60 to P63 40V<Vop<55V, 2.0 \
lot1 = 20.0 mA
40V<Vop<55V, 0.4 \%
lots =5.0 mA
27V<Vop<55V, 0.4 \
lot1 = 3.0 mA
24V <V <55V, 0.4 \%
lota =2.0 mA

Caution P00, P01, P30, and P74 do not output high level in N-ch open-drain mode.

Remark Unless specified otherwise, the characteristics of alternate-function pins are the same as those of the
port pins.
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RL78/G1C 2. ELECTRICAL SPECIFICATIONS (A: Ta =-40 to +85°C)
(TA=-40to0 +85°C,2.4V<Vbp<55V,Vss=0V)

Items Symbol Conditions MIN. TYP. MAX. Unit
Input leakage ILiHL P00, P01, P14 to P17, Vi = Vop 1 LA
current, high P20 to P27, P30, P31,

P40, P41, P50, P51, P60 to
P63, P70 to P75, P120,
P137, P140, RESET
ILiH2 P121 to P124 Vi=Vop | Ininput port or 1 LA
(X1, X2, XT1, XT2, EXCLK, external clock
EXCLKS) input
In resonator 10 HA
connection
Input leakage lui P00, P01, P14 to P17, Vi = Vss -1 LA
current, low P20 to P27, P30, P31, P40,
P41, P50, P51, P60 to P63,
P70 to P75, P120, P137, P140,
RESET
[N[3 P121 to P124 Vi =Vss In input port or -1 LA
(X1, X2, XT1, XT2, EXCLK, external clock
EXCLKS) input
In resonator -10 HA
connection
On-chip pll-up Ru P00, P01, P14 to P17, Vi = Vss, Ininput port 10 20 100 kQ
resistance P30, P31, P40, P41,
P50, P51, P70 to P75, P120,
P140

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

pins.
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RL78/G1C

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

2.3.2 Supply current characteristics

(TA=-40to +85°C, 2.4V <Vpp<55V,Vss=0V) (1/2)
Parameter | Symbol Conditions MIN. TYP. MAX. Unit
Supply Iop1 Operating | HS froco = 48 MHz Basic Voo =5.0V 1.7 mA
Sggﬁent mode (ngh—speed fiu = 24 MHz Nete3 | operation Voo = 3.0V 1.7 mA
main) mode
Note 6 Normal Voo =5.0V 3.7 55 mA
Operation | v/, = 3.0 v 37 | 55 | mA
fioco = 24 MHz"**® | Normal | Voo = 5.0 V 2.3 3.2 mA
fin = 12 MHZ'®® | Operation 1y, — 39y 23 | 32 | mA
fuoco = 12 MHz"*®® | Nomal | Voo =5.0V 1.6 2.0 mA
fin =6 MHz"'® | OPeralon |y, — 30y 16 | 20 | mA
fioco =6 MHz"***® | Nomal | Voo =5.0V 1.2 1.5 mA
fin =3 MHZ"'®® | operaion 1y, — 39y 12 | 15 | mA
HS fux = 20 MHz"***?, | Normal | Square wave input 3.0 4.6 mA
(H'Qh'SpeEd Voo = 5.0V operation | pasonator connection 3.2 4.8 mA
main) mode
Note 6 fux = 20 MHz"***?, | Normal | Square wave input 3.0 4.6 mA
Voo = 3.0V Operalion | pesonator connection 3.2 4.8 mA
fux = 10 MHz "2 | Normal | Square wave input 1.9 2.7 mA
Voo =5.0V Operation | pesonator connection 1.9 2.7 mA
fux = 10 MHz "2 | Normal | Square wave input 1.9 2.7 mA
Vop = 3.0V operation | pesonator connection 1.9 2.7 mA
HS frLe = 48 MHz, [ Nomal | Voo =5.0V 4.0 5.9 mA
(High-speed| f, = 24 MHZ \*'e2 | operation 'y, = 39y 40 | 59 | mA
main) mode
(PLL frLL = 48 MHz, | Noma | Voo =5.0V 26 | 36 | mA
operation) | foik = 12 MHz Nete2 | Operaton |/, = 3 gy 2.6 3.6 mA
Note 6
feL = 48 MHz, Normal | Voo =5.0V 1.9 2.4 mA
fouc = 6 MHz N'®? | operation |y, — 3o v/ 1.9 24 | mA
Subsystem | fsus =32.768 kHz | Normal | Resonator connection 4.1 4.9 LA
clock Note4 operation | soare wave input 42 5.0 LA
Operat|0n Ta = -40°C
fsus = 32.768 kHz | Normal | Square wave input 4.1 4.9 LA
Note 4 operation -
p Resonator connection 4.2 5.0 LA
Ta=+25°C
fsus = 32.768 kHz | Normal | Square wave input 4.2 5.5 LA
Note4 operation | pesonator connection 43 5.6 LA
Ta =+50°C
fsus = 32.768 kHz | Normal | Square wave input 4.2 6.3 LA
Note 4 operalion | Resonator connection 43 6.4 LA
Ta=+70°C
fsus =32.768 kHz | Normal | Square wave input 4.8 7.7 LA
Note4 operation | pesonator connection 49 7.8 LA
Ta=+85°C
(Notes and Remarks are listed on the next page.)
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RL78/G1C 2. ELECTRICAL SPECIFICATIONS (A: Ta = -40 to +85°C)

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

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

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

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

5. When Operating frequency setting of option byte = 48 MHz. When froco is divided by HOCODIV. When
RDIV[1:0] = 00 (divided by 2: default).

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

HS (high-speed main) mode: 2.7 V < Vop < 5.5 V@1 MHz to 24 MHz
2.4V <Vop <55V@1 MHz to 16 MHz

Remarks 1. fuoco: High-speed on-chip oscillator clock frequency (Max. 48 MHZz)
2. fii:  Main system clock source frequency obtained by dividing the high-speed on-chip oscillator clock
by 2, 4, or 8 (Max. 24 MHz)
3. fwux: High-speed system clock frequency (X1 clock oscillation frequency or external main system
clock frequency)
feee: PLL oscillation frequency
fsus: Subsystem clock frequency (XT1 clock oscillation frequency)
fck: CPU/peripheral hardware clock frequency

N o g M

Except subsystem clock operation, temperature condition of the TYP. value is Ta = 25°C.
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RL78/G1C 2. ELECTRICAL SPECIFICATIONS (A: Ta =-40 to +85°C)
(TA=-40t0 +85°C,2.4V<Vbp<55V,Vss=0V) (2/12)
Parameter | Symbol Conditions MIN. TYP. MAX. Unit
Supply Iob2 HALT HS froco = 48 MHz Voo =5.0V 0.67 | 1.25 mA
current s | mode E:;?r:‘)f:jjs fin = 24 MHz N;j7 Voo =3.0V 067 | 125 | mA

Note 9 froco =24 MHz Voo = 5.0 V 050 | 086 | mA
fin = 12 MHZ " Voo =3.0V 050 | 0.86 | mA
fioco =12MHz™**" | yp =50V 041 | 067 | mA
fir = 6 MHz " Voo =3.0V 041 | 067 | mA
froco = 6 MHz "' Voo =5.0V 037 | 058 | mA
fin = 3 MHz " Voo =3.0V 037 | 058 | mA

HS fux = 20 MHz "3, Square wave input 0.28 1.00 mA

(High-speed| Voo =5.0 V Resonator connection 045 | 1.17 mA

LT:Z"S) mode fux = 20 MHz "3, Square wave input 0.28 1.00 mA
Voo =3.0V Resonator connection 0.45 1.17 mA
fux = 10 MHz "**¢3, Square wave input 019 | 060 mA
Voo =5.0V Resonator connection 0.26 0.67 mA
fux = 10 MHz "**3, Square wave input 019 | 0.60 mA
Voo =3.0V Resonator connection 0.26 0.67 mA

HS feu = 48 MHz, Vop = 5.0 V 091 | 152 | mA

(High-speed | feux = 24 MHz ™°° Voo = 3.0V 091 | 152 | mA

main) mode

(PLL fpu = 48 MHZmeﬁ Voo = 5.0V 085 | 128 | mA

operation) | fe = 12 MHz Voo = 3.0V 085 | 128 | mA

e feu = 48 MHz, Vop = 5.0 V 082 | 115 | mA
fouc = 6 MHz "2 Voo = 3.0V 082 | 115 | mA

Subsystem | fsus = 32.768 kHZz"**® | Square wave input 0.25 | 057 LA

clock _ Ta = -40°C Resonator connection 0.44 | 0.76 LA

operation fsus = 32.768 kHZz""*® | Square wave input 0.30 | 0.57 LA

Ta=+25°C Resonator connection 0.49 0.76 HA

fsus = 32.768 kHZ""*® | Square wave input 0.33 | 1.17 LA

Ta =+50°C Resonator connection 0.63 1.36 HA

fsus = 32.768 kHZz""*® | Square wave input 046 | 1.97 LA

Ta=+70°C Resonator connection 0.76 2.16 LA

fsus = 32.768 kHZ""**® | Square wave input 0.97 | 3.37 UA

Ta =+85°C Resonator connection 1.16 3.56 LA

Ioos"°® | STOP Ta=-40°C 0.18 | 0.50 UA
mode " [ - _  o5oc 0.23 | 0.50 LA

Ta = +50°C 0.26 1.10 HA

Ta=+70°C 0.29 1.90 HA

Ta = +85°C 0.90 | 3.30 LA

(Notes and Remarks are listed on the next page.)
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RL78/G1C 2. ELECTRICAL SPECIFICATIONS (A: Ta = -40 to +85°C)

Notes 1. Total current flowing into Voo, including the input leakage current flowing when the level of the input pin is
fixed to Vop or Vss. The values below the MAX. column include the peripheral operation current. However,
not including the current flowing into the A/D converter, LVD circuit, USB 2.0 host/function module, /O
port, and on-chip pull-up/pull-down resistors and the current flowing during data flash rewrite.

During HALT instruction execution by flash memory.

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

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

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

ok, wbd

However, not including the current flowing into the 12-bit interval timer and watchdog timer.
6. Not including the current flowing into the RTC, 12-bit interval timer, and watchdog timer.
7. When Operating frequency setting of option byte = 48 MHz. When froco is divided by HOCODIV. When
RDIV[1:0] = 00 (divided by 2: default).
8. Regarding the value for current to operate the subsystem clock in STOP mode, refer to that in HALT
mode.
9. Relationship between operation voltage width, operation frequency of CPU and operation mode is as
below.
HS (high-speed main) mode: 2.7 V < Vob < 5.5 V@1 MHz to 24 MHz
2.4V <Vop<55V@1 MHz to 16 MHz

Remarks 1. fuoco: High-speed on-chip oscillator clock frequency (Max. 48 MHz)
2. fii:  Main system clock source frequency obtained by dividing the high-speed on-chip oscillator clock
by 2, 4, or 8 (Max. 24 MHz)
3. fux: High-speed system clock frequency (X1 clock oscillation frequency or external main system
clock frequency)
feee: PLL oscillation frequency
fsus: Subsystem clock frequency (XT1 clock oscillation frequency)
fck: CPU/peripheral hardware clock frequency

N o g s

Except subsystem clock operation, temperature condition of the TYP. value is Ta = 25°C.
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RL78/G1C 2. ELECTRICAL SPECIFICATIONS (A: Ta = -40 to +85°C)

(TA =-40 to +85°C, 2.4 V< Vop < 5.5V, Vss = 0 V) (1/2)

Parameter Symbol Conditions MIN. | TYP. | MAX. | Unit
Low-speed on-chip SR 0.20 LA
oscillator operating
current
RTC operating current |lrtc 0.02

Notes 1, 2,3
12-bit interval timer [y hotes 124 0.02
operating current
Watchdog timer Iwot fi. =15 kHz 0.22 7
operating current Notes 1,25
A/D converter laoc"*® *® | When conversion | Normal mode, AVrere = Voo = 5.0 V 13 | 1.7 | mA
operating current at maximum speed | | o yoltage mode, AVrere = Voo = 3.0 V 05 | 07 | mA
A/D converter reference | laorer "** 75.0 UA
voltage current
Temperature sensor | lwes "*¢* 75.0
operating current
LVD operating current |lvo "7 0.08 LA
Self-programming Irsp NOtes 19 2.00 | 12.20| mA
operating current
BGO operating current |lsco %8 2.00 |12.20| mA
SNOOZE operating Isnoz " | ADC operation The mode is performed "¢ 0.50 | 1.06 | mA
current The A/D conversion operations are performed, 1.20 | 1.62 | mA

Low voltage mode, AVrere = Voo = 3.0 V
CSl operation 0.70 | 0.84 | mA

(Notes and Remarks are listed on the next page.)
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RL78/G1C

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

(TA=-40to +85°C, 2.4V <Vbp<55V, Vss=0V) (2/2)

Parameter

Symbol

Conditions

MIN.

TYP.

MAX.

Unit

USB operating current

luseH
Note 11

During USB communication operation under the following settings

and conditions (Voo = 5.0 V, Ta = +25°C):

* The internal power supply for the USB is used.

o X1 oscillation frequency (fx) = 12 MHz, PLL oscillation frequency
(frL) = 48 MHz

e The host controller (via two ports) is set to operate in full-speed
mode with four pipes (end points) used simultaneously.
(PIPE4: Bulk OUT transfer (64 bytes), PIPES: Bulk IN transfer (64
bytes), PIPE6: Interrupt OUT transfer, PIPE7: Interrupt IN transfer).

e The USB ports (two ports) are individually connected to a
peripheral function via a 0.5 m USB cable.

9.0

mA

luser
Note 11

During USB communication operation under the following settings
and conditions (Voo = 5.0 V, Ta = +25°C):
e The internal power supply for the USB is used.
o X1 oscillation frequency (fx) = 12 MHz, PLL oscillation frequency
(feLL) = 48 MHz
e The function controller is set to operate in full-speed mode with
four pipes (end points) used simultaneously.
(PIPE4: Bulk OUT transfer (64 bytes), PIPES5: Bulk IN transfer (64
bytes), PIPEG6: Interrupt OUT transfer, PIPE7: Interrupt IN transfer).
e The USB port (one port) is connected to the host device via a
0.5 m USB cable.

25

mA

Isusp
Note 12

During suspended state under the following settings and conditions

(Vopo =5.0V, Ta = +25°C):

* The function controller is set to full-speed mode (the UDPO pin is
pulled up).

» The internal power supply for the USB is used.

e The system is set to STOP mode (When the high-speed on-chip
oscillator, high-speed system clock, and subsystem clock are
stopped. When the watchdog timer is stopped.).

e The USB port (one port) is connected to the host device via a
0.5 m USB cable.

240

(Notes and Remarks are listed on the next page.)
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RL78/G1C 2. ELECTRICAL SPECIFICATIONS (A: Ta = -40 to +85°C)

Notes 1. Current flowing to Voo.

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

3. Current flowing only to the real-time clock (RTC) (excluding the operating current of the low-speed
on-chip ocsillator and the XT1 oscillator). The supply current of the RL78 microcontrollers is the sum of
the values of either lob1 or Iopz, and Irtc, when the real-time clock operates in operation mode or HALT
mode. When the low-speed on-chip oscillator is selected, IriL should be added. Iopb2 subsystem clock
operation includes the operational current of the real-time clock.

4. Current flowing only to the 12-bit interval timer (excluding the operating current of the low-speed on-chip
ocsillator and the XT1 oscillator). The supply current of the RL78 microcontrollers is the sum of the
values of either ooz or lop2, and lit, when the 12-bit interval timer operates in operation mode or HALT
mode. When the low-speed on-chip oscillator is selected, IriL should be added.

5. Current flowing only to the watchdog timer (including the operating current of the low-speed on-chip
oscillator). The supply current of the RL78 microcontrollers is the sum of Iobz, Ibo2 or Ipps and lwot when
the watchdog timer is in operation.

6. Current flowing only to the A/D converter. The supply current of the RL78 microcontrollers is the sum of
Iop1 or Ibpb2 and laoc when the A/D converter operates in an operation mode or the HALT mode.

7. Current flowing only to the LVD circuit. The current value of the RL78/G1C is the sum of Iopz, Ipp2 or Ibps
and I.vi when the LVD circuit operates in the Operating, HALT or STOP mode.

8. Current flowing only during data flash rewrite.

9. Current flowing only during self programming.

10. For shift time to the SNOOZE mode, see 19.3.3 SNOOZE mode in the RL78/G1C User’s Manual:
Hardware.

11. Current consumed only by the USB module and the internal power supply for the USB.

12. Includes the current supplied from the pull-up resistor of the UDPO pin to the pull-down resistor of the
host device, in addition to the current consumed by this MCU during the suspended state.

Remarks 1. fi

L. Low-speed on-chip oscillator clock frequency

2. fsus: Subsystem clock frequency (XT1 clock oscillation frequency)
3. fck: CPU/peripheral hardware clock frequency

4. Temperature condition of the TYP. value is Ta = 25°C
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RL78/G1C 2. ELECTRICAL SPECIFICATIONS (A: Ta = -40 to +85°C)

2.4 AC Characteristics

2.4.1 Basic operation

(TA=-40to0 +85°C,2.4V<Vbp<55V,Vss=0V)

Items Symbol Conditions MIN. TYP. MAX. Unit
Instruction cycle (minimum Tev Main HS 27V<Vm<55V| 0.04167 1 us
instruction execution time) system (High—speed 24V<Vn<27V| 0.0625 1 s
clock (fwan) | main) mode
operation
Subsystem clock (fsus) 24V<Vop<55V| 285 30.5 31.3 us
operation
In the self HS 27V<Vp<55V| 0.04167 Us
programming (High—speed 24V<Vn<27V| 0.0625 s
mode main) mode
External system clock frequency | fex 27V<Vopb<55V 1.0 20.0 MHz
24V <Vop<27V 1.0 16.0 MHz
fexs 32 35 kHz
External system clock input texH, texe. | 2.7V <Vop <55V 24 ns
high-level width, low-level width 24V <Von<2.7V 30 ns
texHs, texts 13.7 us
TIOO to TIO3 input high-level triH, 1/fmeck+10 ns
width, low-level width tri
TOO00 to TOO03 output frequency | fro High-speed main | 4.0V <Vop <55V 12 MHz
mode 27V<Vop<4.0V 8 MHz
24V<Vop<27V 4 MHz
PCLBUZO0, PCLBUZ1 output frcL High-speed main [ 4.0V <Vop<55V 16 MHz
frequency mode 27V<Voo<4.0V 8 MHz
24V<Vop<27V 4 MHz
Interrupt input high-level width, tINTH, INTPOto INTP6, | 2.4V <Vopb<55V 1 us
low-level width tinTL INTPS8, INTP9
Key interrupt input low-level width | tkr KRO to KR5 24V <Vop <55V 250 ns
RESET low-level width trsL 10 us

Remark fmck: Timer array unit operation clock frequency
(Operation clock to be set by the CKSOn bit of timer mode register On (TMRON). n: Channel number (n =
0 to 3))
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RL78/G1C 2. ELECTRICAL SPECIFICATIONS (A: Ta = -40 to +85°C)

Minimum Instruction Execution Time during Main System Clock Operation

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

10
1.0 S ke S i
— I —— When the high-speed on-chip oscillator
é ! clock is selected
I
é i === During self programming
Gé i —-—-  When high-speed system clock is selected
£ I
@ t
o
> I
O i
I
0.1 | i
] i
0.0625 feeoonopooo--- [ Eo ]
0.05 —jL d
0.04167 fessz==coc=--- S LR
0.01 I : ;
0 10 20 ' B0 40 50°%60
2.4 2.7
Supply voltage Voo [V]

AC Timing Test Points

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

External System Clock Timing

1/fex/
1/fexs
text/ [ texn/
texts texHs
EXCLK/EXCLKS
5\ L
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RL78/G1C 2. ELECTRICAL SPECIFICATIONS (A: Ta = -40 to +85°C)

TITO Timing

trin

tric
TIOO to TIO3 J
1/fro
TOO0O0 to TO03 J /—{—

Interrupt Request Input Timing

tinTL tINTH

INTPO to INTP6, INTP8, INTP9

Key Interrupt Input Timing

tkrR
KRO to KR5 l

RESET Input Timing

tRsL.

RESET
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RL78/G1C 2. ELECTRICAL SPECIFICATIONS (A: Ta = -40 to +85°C)

2.5 Peripheral Functions Characteristics

2.5.1 Serial array unit

(1) During communication at same potential (UART mode) (dedicated baud rate generator output)
(TA=-401t0 +85°C,2.4V<Vop<55V,Vss=0V)

Parameter Symbol Conditions MIN. TYP. MAX. Unit
Transfer rate fmck/6 bps
Theoretical value of the 4.0 Mbps

maximum transfer rate
Note

fmek = ferk

Note The maximum operating frequencies of the CPU/peripheral hardware clock (fcik) are:
HS (high-speed main) mode: 24 MHz (2.7 V <Vbop <5.5V)
16 MHz (2.4 V <Vpp £5.5V)

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

UART mode connection diagram (during communication at same potential)

TxDq Rx
RL78 microcontroller User's device
RxDq Tx

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

1/Transfer rate

High-/Low-bit width

Baud rate error tolerance

TxDq
RxDq

L N

Remarks 1. q: UART number (q = 0), g: PIM and POM number (g = 5)
2. fuck: Serial array unit operation clock frequency

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

n: Channel number (mn = 00))
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RL78/G1C

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

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

corresponding CSIO00 only)

(TA=-401t0 +85°C,2.7V<Vop<5.5V,Vss=0V)

Parameter Symbol Conditions MIN. TYP. MAX. Unit

SCKp cycle time tkevi tkev: 2 2ffok | 27V <Vop <55V 83.3 ns

SCKp high-/low-level width tkH1, 40V<Vop<55V tkeva/2 -7 ns

b 27V<Vop<55V tovi/2 — 10 ns

Slp setup time (to SCKpT)Ne! tsik 40V<Vop<55V 23 ns

27V<Vop<55V 33 ns

Slp hold time (from SCKpT) ™% | txsiz 27V<Vop<55V 10 ns

Delay time from SCKpl to tkso1 C =20 pF'e? 10 ns
SOp output "°*¢*

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

Caution

Remarks 1.

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

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

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

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

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

This specification is valid only when CSI00’s peripheral I/O redirect function is not used.
2. p: CSI number (p = 00), m: Unit number (m = 0), n: Channel number (n = 0),

g: PIM and POM numbers (g = 3, 5)
3. fmck: Serial array unit operation clock frequency

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

n: Channel number (mn = 00))

RO1DS0348EJ0110 Rev.1.10
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RL78/G1C 2. ELECTRICAL SPECIFICATIONS (A: Ta = -40 to +85°C)

(3) During communication at same potential (CSI mode) (master mode, SCKp... internal clock output)
(TA=-401t0 +85°C,2.4V<Vop<55V,Vss=0V)

Parameter Symbol Conditions MIN. TYP. MAX. Unit

SCKp cycle time tkeva tkev: 2 4ffak | 2.7V <Vop<55V 167 ns

24V <Vop<5h5V 250 ns

SCKp high-/low-level width tkH1, 40V<Vopb<55V tkev/2 — 12 ns

ts 27V<Vop<55V tev/2 — 18 ns

24V<Vop<55V tkeva/2 — 38 ns

Slp setup time (to SCKpT)™*! | tsia 40V<Vop<55V 44 ns

27V<Vop<h5V 44 ns

24V<Vop<55V 75 ns

Slp hold time (from SCKpT) "*®? | tksit 19 ns

Delay time from SCKpl! to tksor C = 30 pFhore* 25 ns
SOp output "°*¢*

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

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

Remarks 1. p: CSI number (p = 00, 01), m: Unit number (m = 0), n: Channel number (n =0, 1),
g: PIM and POM numbers (g =0, 3,5, 7)
2. fuck: Serial array unit operation clock frequency

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

n: Channel number (mn = 00, 01))
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RL78/G1C

2.

ELECTRICAL SPECIFICATIONS (A: Ta = -40 to +85°C)

(4) During communication at same potential (CSI mode) (slave mode, SCKp... external clock input)

(TA=-401t0 +85°C,2.4V<Vop<55V,Vss=0V)

Parameter Symbol Conditions MIN. TYP. MAX. Unit
SCKp cycle time Note 5 tkeyz 40V <Vop<55V | 20 MHz < fmck 8/fmck ns
fmek < 20 MHz 6/fmck ns
27V <Vop<55V | 16 MHz < fmck 8/fmck ns
fmek < 16 MHz 6/fmck ns
24V <Vop<55V 6/fmck ns
and 500
SCKp high-/low-level width | tkhz, 40V<Vop<55V tkev2/l2 -7 ns
tz 27V<Vop<55V tkeval2 — 8 ns
24V <Vop<55V tkeva/2 — ns
18
Slp setup time tsik2 27V<Vop<55V 1/fmek+20 ns
(to SCKpT) ™ 24V<Voo <55V fuck+30 ns
Slp hold time tksi2 27V<Vopb<55V 1/fmek+31 ns
(from SCKpT) "* 24V <Vop<55V fwcic+31 ns
Delay time from SCKpl to | tksoz C =30 pF "ot 27V<Vop<55V 2ffuck+44 ns
SOp output " 2.4V<Vop<55V 2fuck+75 ns

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

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

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

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

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

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

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

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

Remarks 1. p: CSI number (p = 00, 01), m: Unit number (m = 0),
n: Channel number (n =0, 1), g: PIM number (g =0, 3,5, 7)
2. fmck: Serial array unit operation clock frequency
(Operation clock to be set by the CKSmn bit of serial mode register mn (SMRmn). m: Unit number, n:

Channel number (mn = 00, 01))
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RL78/G1C 2. ELECTRICAL SPECIFICATIONS (A: Ta = -40 to +85°C)

CSI mode connection diagram (during communication at same potential)

SCKp SCK
RL78 microcontroller SIp SO  User's device
SOp SI

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

tkevy, 2

ke, 2 trHa, 2

SCKp \

tsik1, 2 tksis, 2

>

tkso, 2

SOp Output data ><

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

tkevi, 2

tkHa, 2 tki1, 2

SCKp /

tsiki, 2 tksit, 2
"

o

tkso1, 2

Sop Output data ><

Remarks 1. p: CSI number (p =00, 01)
2. m: Unit number, n: Channel number (mn = 00, 01)
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RL78/G1C

2.

ELECTRICAL SPECIFICATIONS (A: Ta = -40 to +85°C)

(5) During communication at same potential (simplified e mode)
(TA=-401t0 +85°C,2.4V<Vop<55V,Vss=0V)

Parameter Symbol Conditions MIN. MAX. Unit

SCLr clock frequency fsoL 2.7V <Voo<55V, 1000™*! | kHz
Cb =50 pF, Ro = 2.7 kQ
24V<Vop<55V, 400"t kHz
Cb =100 pF, Ro = 3kQ
2.4V <Vop<2.7V, 300"t kHz
Cb =100 pF, Ro =5 kQ

Hold time when SCLr = “L” tLow 27V<Vop<55V, 475 ns
Cb =50 pF, Ro = 2.7 kQ
24V<Vop<55V, 1150 ns
Cb = 100 pF, Ro = 3 kQ
24V <Vop<27V, 1550 ns
Cb = 100 pF, Ro =5 kQ

Hold time when SCLr = “H” trHiGH 27V<Vop<55V, 475 ns
Cb =50 pF, Ro = 2.7 kQ
24V <Vopb<55YV, 1150 ns
Cb =100 pF, Ro = 3kQ
24V<Vop<27V, 1550 ns
Cb =100 pF, Ro =5 kQ

Data setup time (reception) tsu:paT 27V<Vop<55V, 1/fmck + 85 ns
Cb =50 pF, Ry = 2.7 kQ e
24V<Vop<55V, 1/fmck + 145 ns
Cb = 100 pF, R» = 3 kQ e
24V <Vop<27V, 1/fmck + 230 ns
Cb = 100 pF, Ro = 5 kQ e

Data hold time (transmission) tHD:DAT 27V<Vop<55V, 0 305 ns
Cb =50 pF, Ro = 2.7 kQ
24V<Vop<55V, 0 355 ns
Cb = 100 pF, Ro = 3 kQ
24V <Vop<27V, 0 405 ns
Cb = 100 pF, Ro =5 kQ

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

Caution Select the normal input buffer and the N-ch open drain output (Vob tolerance) mode for the SDAr
pin and the normal output mode for the SCLr pin by using port input mode register g (PIMg) and
port output mode register h (POMh).

(Caution and Remarks are listed on the next page.)
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RL78/G1C 2. ELECTRICAL SPECIFICATIONS (A: Ta = -40 to +85°C)

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

Vob
% Rob
SDAr SDA
RL78 microcontroller User's device
SCLr SCL

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

1/fscL

tLow tHiGH

SCLr /
— |
SDAr

tHD:DAT tsu:paT

Remarks 1. Ro[Q]:Communication line (SDAr) pull-up resistance, Co[F]: Communication line (SDAr, SCLr) load

capacitance
2. r: lIC number (r = 00, 01), g: PIM number (g = 5), h: POM number (h = 3, 5)

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

=0), n: Channel number (n =0, 1), mn = 00, 01)
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RL78/G1C 2. ELECTRICAL SPECIFICATIONS (A: Ta = -40 to +85°C)

(6) Communication at different potential (2.5 V, 3 V) (UART mode) (1/2)
(TA=-401t0 +85°C,2.4V<Vop<55V,Vss=0V)

Parameter Symbol Conditions MIN. TYP. MAX. Unit
Transfer rate reception | 40V <Vop <55V, fuck/6™ ! | bps
27V<Vo<4.0V Theoretical value of the 4.0 Mbps
maximum transfer rate
fuck = fouk VOt 2
27V<Vop<4.0V, fuck/6™t | bps
23V<Vh<27V Theoretical value of the 4.0 Mbps
maximum transfer rate
fuck = fouk VOt 2
24V <Vop<3.3V, fuck/6™ ! | bps
1.6V<Vb<2.0V Theoretical value of the 4.0 Mbps

maximum transfer rate
Note 2

fmek = fork

Notes 1. Use it with Vbp=Vb.
2. The maximum operating frequencies of the CPU/peripheral hardware clock (fcik) are:
HS (high-speed main) mode: 24 MHz (2.7 V <Vop <5.5V)
16 MHz (2.4 V <Vpp £5.5V)

Caution Select the TTL input buffer for the RxDq pin and the N-ch open drain output (Vop tolerance) mode
for the TxDq pin by using port input mode register g (PIMg) and port output mode register g
(POMg). For Vi and Vi, see the DC characteristics with TTL input buffer selected.

Remarks 1. Vb[V]: Communication line voltage
2. g: UART number (g = 0), g: PIM and POM number (g = 5)
3. fwuck: Serial array unit operation clock frequency

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

n: Channel number (mn = 00)
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RL78/G1C 2. ELECTRICAL SPECIFICATIONS (A: Ta = -40 to +85°C)

(6) Communication at different potential (2.5 V, 3 V) (UART mode) (2/2)
(TA=-401t0 +85°C,2.4V<Vop<55V,Vss=0V)

Parameter Symbol Conditions MIN. | TYP. | MAX. Unit
Transfer rate transmission 4.0V <Vop <55V, Note 1 bps
27V<Vb<4.0V | Theoretical value of the 2.8 "2 Mbps

maximum transfer rate
Co=50pF, Ro=14kQ,Vb=27V
27V<Vop<4.0V Note 3 bps

23V<Vb<27V | Theoretical value of the 1.2 "4 Mbps
maximum transfer rate

Co=50pF, Ro=2.7kQ, Vb=23V

24V<Vop <33V Notes bps
5,6
16V<Vb<20V Theoretical value of the 0.43 Mbps

maximum transfer rate Note 7

Co=50pF, Ro=55k,Vb=16V

Notes 1. The smaller maximum transfer rate derived by using fuck/6 or the following expression is the valid
maximum transfer rate.
Expression for calculating the transfer rate when 4.0 V<Vob <55V and 2.7V<Vp<4.0V

Maximum transfer rate = L [bps]

2.2
{-Cb xRbxIn (1 - Vb )} x 3

1 2.2
Transfer rate x 2~ {=CbxRb > In (1 - =y}

(Wlerrate) x Number of transferred bits

Baud rate error (theoretical value) = % 100 [%]
* This value is the theoretical value of the relative difference between the transmission and reception sides.
2. This value as an example is calculated when the conditions described in the “Conditions” column are
met. Refer to Note 1 above to calculate the maximum transfer rate under conditions of the customer.
3. The smaller maximum transfer rate derived by using fmck/6 or the following expression is the valid
maximum transfer rate.
Expression for calculating the transfer rate when 2.7 V<Vop <4.0Vand 2.3V <V <2.7V

Maximum transfer rate = L 50 [bps]
{~CbxRbxIn(1- \/b )} % 3
1 2.0
Transfer rate x 2~ L CP X RbxIn (1 - =37}

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

1 .
(m) x Number of transferred bits

* This value is the theoretical value of the relative difference between the transmission and reception sides.
4. This value as an example is calculated when the conditions described in the “Conditions” column are
met. Refer to Note 3 above to calculate the maximum transfer rate under conditions of the customer.
5. Use it with Vop > Vb.
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RL78/G1C

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

Notes 6.

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

Expression for calculating the transfer rate when 2.4V <Vop<3.3Vand1.6V<Vb<2.0V

Maximum transfer rate = L [bps]

1.
{-Cb xRbxIn (1 - Vb )} x 3

1
Transfer rate x 2

1 .
(m) x Number of transferred bits

15
—{-CbxRbxIn(1- W)}
Baud rate error (theoretical value) =

x 100 [%]

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

Caution Select the TTL input buffer for the RxDq pin and the N-ch open drain output (Voo tolerance) mode

for the TxDq pin by using port input mode register g (PIMg) and port output mode register g
(POMg). For Vi1 and Vi, see the DC characteristics with TTL input buffer selected.

UART mode connection diagram (during communication at different potential)

Vb
% Rob
TxDq RX
RL78 microcontroller User's device
RxDq Tx
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RL78/G1C 2. ELECTRICAL SPECIFICATIONS (A: Ta = -40 to +85°C)

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

1/Transfer rate
Low-bit width

High-bit width

Baud rate error tolerance

s / )(
\ /

1/Transfer rate

High-/Low-bit width

Baud rate error tolerance

RxDq <

Remarks 1. Rb[Q]:Communication line (TxDq) pull-up resistance, Cb[F]: Communication line (TxDq) load
capacitance, Vo[V]: Communication line voltage
2. g: UART number (g = 0), g: PIM and POM number (g = 5)

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

m: Unit number, n: Channel number (mn = 00))
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RL78/G1C

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

(7) Communication at different potential (2.5 V, 3 V) (CSI mode) (master mode, SCKp... internal clock output,
corresponding CSIO00 only)
(Ta=-40t0 +85°C, 2.4V <Vop <55V, Vss =0 V)

Nov 15, 2013

Parameter Symbol Conditions MIN. TYP. MAX. Unit
SCKp cycle time tkevi tkev: > 2/ffak | 4.0V <Vop<55V, 200 ns
27V<Ve<40V,
Cb =20 pF, Ro = 1.4 kQ
2.7V <Vop<4.0V, 300 ns
23V<Ves27V,
Cb = 20 pF, Ro = 2.7 kQ
SCKp high-level width tkHL 40V<Vop<55V,27V<Vb<40V, |tkcv/2-50 ns
Cb =20 pF, Ro = 1.4 kQ
27V<Vop<4.0V,23V<Ve27V, tkevy/2 — ns
Cb = 20 pF, Ro = 2.7 kQ 120
SCKp low-level width kL1 40V<Vop<55V,27V<Vp<4.0V, tkevd/2 -7 ns
Cb =20 pF, Ro = 1.4 kQ
27V<Vop<40V,23V<Vb<27V, |tkevd/2-10 ns
Cb = 20 pF, Ro = 2.7 kQ
Slp setup time tsik1 40V<Vop<55V,27V<Vb<40V, 58 ns
(to SCKpT) "¢ Cb = 20 pF, Ro = 1.4 kQ
27V<Vop<4.0V,23V<Ve27V, 121 ns
Cb =20 pF, Rb = 2.7 kQ
Slp hold time tksiz 40V<Vop<55V,27V<Vb<4.0V, 10 ns
(from SCKpT) "¢ Cb = 20 pF, Ro = 1.4 kQ
27V<Vop<40V,23VVe<27YV, 10 ns
Cb = 20 pF, Ro = 2.7 kQ
Delay time from SCKp{ to tkso1 40V<Vop<55V,27V<Vh<4.0V, 60 ns
SOp output "*** Cb = 20 pF, Ro = 1.4 kQ
27V<Vop<40V,23VVe<27YV, 130 ns
Cb = 20 pF, Ro = 2.7 kQ
Slp setup time tsik1 40V<Vop<55V,27V<Vb<40V, 23 ns
(to SCKp) " Cb = 20 pF, Ro = 1.4 kQ
27V<Vop<4.0V,23V<Ve27V, 33 ns
Cb =20 pF, Rb = 2.7 kQ
Slp hold time tksit 40V<Vop<55V,27V<Vb<40V, 10 ns
(from SCKpd) "2 Cb =20 pF, Ro = 1.4 kQ
27V<Vop<40V,23VVe<27YV, 10 ns
Cb = 20 pF, Ro = 2.7 kQ
Delay time from SCKpT to tkso1 40V<Vop<55V,27V<Vh<4.0V, 10 ns
SOp output "**** Cb = 20 pF, Ro = 1.4 kQ
27V<Vop<40V,23VVe<27YV, 10 ns
Cb = 20 pF, Ro = 2.7 kQ
Notes 1. When DAPmn =0 and CKPmn = 0, or DAPmn =1 and CKPmn = 1.
2. When DAPmn =0 and CKPmn =1, or DAPmn = 1 and CKPmn = 0.
(Caution and Remark are listed on the next page.)
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RL78/G1C 2. ELECTRICAL SPECIFICATIONS (A: Ta = -40 to +85°C)

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

Remarks 1. Rop[Q]:Communication line (SCKp, SOp) pull-up resistance, Co[F]: Communication line (SCKp, SOp)
load capacitance, Vb[V]: Communication line voltage
2. p: CSI number (p = 00), m: Unit number (m = 0), n: Channel number (n = 0),
g: PIM and POM number (g = 3, 5)
3. fmck: Serial array unit operation clock frequency

(Operation clock to be set by the CKSmn bit of serial mode register mn (SMRmn).
m: Unit number, n: Channel number (mn = 00)
4. This value is valid only when CSIOQ'’s peripheral I/O redirect function is not used.
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RL78/G1C

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

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

(1/2)
(TA=-40to +85°C, 2.4V <Vpop<55V,Vss=0V)
Parameter Symbol Conditions MIN. TYP. MAX. Unit
SCKp cycle time tkevi tkeva > 4ffak| 4.0V <Vop <55V, 300 ns
27V<Vb<4.0V,
Cbh =30 pF, Ro = 1.4 kQ
27V<Vop<40V, 500 ns
23V<Wh<27V,
Cb =30 pF, Ro = 2.7 kQ
24V <Vop<33YV, 1150 ns
24V<Vp<20V,
Cb = 30 pF, Ro =5.5 kQ
SCKp high-level width tkHL 40V<Vop<55V,27V<Vb<40V, |tkev/2-T75 ns
Cb =30 pF, Ro = 1.4 kQ
27V<Vop<4.0V,23V<Vb<27V, tkevl/2 — ns
Cb = 30 pF, Ro = 2.7 kQ 170
24V<Vop<33V,16V<Vh<20V, trevd/2 — ns
Cb = 30 pF, Ro = 5.5 kQ 458
SCKp low-level width kL1 40V<Vop<55V,27V<Vp<4.0V, |[tkev/2-12 ns
Cb =30 pF, Ro = 1.4 kQ
27V<Vop<4.0V,23V<Vb<27V, |tkevd/2-18 ns
Cb = 30 pF, Ro = 2.7 kQ
24V<Vop<33V,1.6V<Vb<20V, |tkevy/2-50 ns
Cb = 30 pF, Ro = 5.5 kQ

Cautions 1. Select the TTL input buffer for the Slp pin and the N-ch open drain output (Voo tolerance)

mode for the SOp pin and SCKp pin by using port input mode register g (PIMg) and port
output mode register g (POMg). For Vit and Vi, see the DC characteristics with TTL input
buffer selected.

2. Use it with Vbp 2 Vb.

(Remarks are listed two pages after the next page.)
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RL78/G1C

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

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

(212)
(TA=-40to +85°C, 2.4V <Vpop<55V,Vss=0V)
Parameter Symbol Conditions MIN. TYP. MAX. Unit
Slp setup time tsiki 40V<Vop<55V,27V<Vb<4.0V, 81 ns
(to SCKpT)™e* Cb = 30 pF, Ro = 1.4 kQ
27V<Vop<4.0V,23V<Vb<27V, 177 ns
Cb =30 pF, Ro = 2.7 kQ
24V<Vop<33V,16V<Ve<20VMe3 | 479 ns
Cb =30 pF, Ro = 5.5 kQ
Slp hold time tksi1 40V<Vop<55V,27V<Vp<4.0V, 19 ns
(from SCKpT) "*** Cb =30 pF, Ro = 1.4 kQ
27V<Vop<4.0V,23V<Vb<27V, 19 ns
Cb =30 pF, Ro = 2.7 kQ
24V<Vop<33V,16V<Vo<2.0VNe3 19 ns
Cb =30 pF, Ro = 5.5 kQ
Delay time from SCKp! to tkso1 40V<Vop<55V,27V<Vb<4.0V, 100 ns
SOp output " Cb =30 pF, Ro = 1.4 kQ
27V<Vop<4.0V,23V<Vb<27V, 195 ns
Cb =30 pF, Ro = 2.7 kQ
24V<Vop<3.3V,1.6V<Vo<20VNe? 483 ns
Cb =30 pF, Ro = 5.5 kQ
Slp setup time tsik1 40V<Vop<55V,27V<Vb<4.0V, 44 ns
(to SCKpl)"e? Cb = 30 pF, Ro = 1.4 kQ
27V<Vop<4.0V,23V<Vb<27V, 44 ns
Cb =30 pF, Ro = 2.7 kQ
24V<Vop<3.3V,1.6V<Ve<20VVe3 | 110 ns
Cb =30 pF, R = 5.5 kQ
Slp hold time tksi1 40V<Vop<55V,27V<Vp<4.0V, 19 ns
(from SCKpd) "¢ Cb = 30 pF, Ro = 1.4 kQ
27V<Vop<4.0V,23V<Vb<27V, 19 ns
Cb =30 pF, Ro = 2.7 kQ
24V<Vop<33V,16V<Vo<2.0VNe3 19 ns
Cb =30 pF, Ro = 5.5 kQ
Delay time from SCKpT to | tksox 40V<Vop<55V,27V<Vh<4.0V, 25 ns
SOp output " Cb =30 pF, Ro = 1.4 kQ
27V<Vop<4.0V,23V<Vb<27V, 25 ns
Cb =30 pF, Ro = 2.7 kQ
24V<Vop<33V,16V<Vo<2.0VNes 25 ns
Cb =30 pF, Ro = 5.5 kQ

(Notes, Cautions and Remarks are listed on the next page.)
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Notes 1. When DAPmn =0 and CKPmn = 0, or DAPmn = 1 and CKPmn = 1.
2. When DAPmn =0 and CKPmn = 1, or DAPmn =1 and CKPmn = 0.
3. Use it with Vbp > Vb.

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

CSI mode connection diagram (during communication at different potential)

<Master> Vb Vb
é Rob % Ro
SCKp ScK
RL78 microcontroller SIp SO  User's device
SOp SI

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

load capacitance, Vo[V]: Communication line voltage

2. p: CSl number (p = 00), m: Unit number , n: Channel number (mn = 00), g: PIM and POM number (g
=0,3,57)

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

4. CSI01 cannot communicate at different potential. Use other CSI for communication at different
potential.
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ELECTRICAL SPECIFICATIONS (A: Ta = -40 to +85°C)

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

tkeve

J(TES

tkH1

SCKp \

Slp

tsik1 tksi

Input data

tkso1

SOp w Output data

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

SCKp _/

Slp

tkevl

tkHL

LN

.

tsik1

tksi1

Input data

tkso1

SOp

=

Output data

Remarks 1. p: CSI number (p = 00), m: Unit number, n: Channel number (mn = 00), g: PIM and POM number (g

=0,3,57)

2. CSI01 cannot communicate at different potential. Use other CSI for communication at different

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

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

input)
(TA=-401t0 +85°C,2.4V<Vop<55V,Vss=0V)
Parameter Symbol Conditions MIN. TYP. MAX. Unit
SCKp cycle time "*¢* tkevz 40V<Von<55V, 20 MHz < fwck < 24 MHz 12/fuck ns
27V<Vb<40V 8 MHz < fuck <20 MHz 10/fmek ns
4 MHz < fuck <8 MHz 8/fmck ns
fuck <4 MHz 6/fmck ns
27V<Vop<4.0V, 20 MHz < fuck <24 MHz 16/fmek ns
23VW<27V 16 MHz < fuck <20 MHz 14/fmex ns
8 MHz < fuek <16 MHz 12/fmck ns
4 MHz < fuck <8 MHz 8/fmck ns
fmek <4 MHz 6/fmck ns
24V <Vop<33YV, 20 MHz < fuck <24 MHz 36/fmck ns
16V<W<20V™®?| 16 MHz <fuck <20MHz | 32/fmck ns
8 MHz < fuek <16 MHz 26/fmck ns
4 MHz < fuck <8 MHz 16/fmck ns
fmek <4 MHz 10/fmck ns
SCKp high-/low-level tkH2, 40V<Vop<55V,27V<Vb<40V tkey2/2 — ns
width tkiL2 12
27V<Vop<40V,23VW<27V tkeya/2 — ns
18
24V<Vop<33V,1.6V<Vp<20VNe? teva/2 — ns
50
Slp setup time tsik2 40V<Vop<55V,27V<Vb<40V 1/fmek + ns
(to SCKpT) Note? 20
27V<Vop<4.0V,23V<Vp<27V 1/fmek + ns
20
24V<Vpp<3.3V,16V<Vp<20Vhoe? 1/fmck + ns
30
Slp hold time tksi2 vk + 31 ns
(from SCKpT) Note#
Delay time from SCKp{ to | tksoz 40V<Vop<55V,27V<Vb<4.0V, 2/fmck + ns
SOp output "***® Cb = 30 pF, Ro = 1.4 kQ 120
27V<Vop<4.0V,23V<Ve27V, 2/fmek + ns
Cb = 30 pF, Ro = 2.7 kQ 214
24V <Vop<3.3V,1.6V<Vph<20VN"? 2/fwck + ns
Cb = 30 pF, Ro = 5.5 kQ 573

Notes 1. Transfer rate in the SNOOZE mode: MAX. 1 Mbps
2. Use it with Voo > Vb.

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

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

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

(Caution and Remarks are listed on the next page.)
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Caution Select the TTL input buffer for the Slp pin and the N-ch open drain output (Voo tolerance) mode for
the SOp pin and SCKp pin by using port input mode register g (PIMg) and port output mode
register g (POMg). For ViH and Vi, see the DC characteristics with TTL input buffer selected.

CSI mode connection diagram (during communication at different potential)

<Slave>

SCKp

RL78 microcontroller SIp

SOp

Vb

T

Remarks 1. Rb[Q]:Communication line (SOp) pull-up resistance, Co[F]: Communication line (SOp) load
capacitance, Vo[V]: Communication line voltage

SCK

SO User's device

SI

2. p: CSI number (p = 00), m: Unit number, n: Channel number (mn = 00), g: PIM and POM number (g

=0,3,5,7)

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

4. CSI01 cannot communicate at different potential. Use other CSI for communication at different

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

tkeyz

tkez tkH2

/
SCKp

tsik2 tksi2

Slp Input data

tkso2

SOp Output data

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

tkey2

tkH2 tkL2

SCKp /
\

tsik2 tksi2

Slp Input data

tkso2

SOp Output data

Remarks 1. p: CSI number (p = 00), m: Unit number, n: Channel number (mn = 00),

g: PIM and POM number (g =0, 3,5, 7)
2. CSI01 cannot communicate at different potential. Use other CSI for communication at different

potential.
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(10) Communication at different potential (1.8 V, 2.5V, 3V) (simplified e mode) (1/2)
(TA=-401t0 +85°C,2.4V<Vop<55V,Vss=0V)

Parameter

Symbol

Conditions

MIN.

MAX.

Unit

SCLr clock frequency

fscL

40V<Vop<b55V,
27V<Vb<4.0V,
Cb =50 pF, Ro = 2.7 kQ

1000 Note 1

kHz

27V<Vop<4.0V,
23V<Vb<27V,
Cb =50 pF, Rb = 2.7 kQ

1000 Note 1

kHz

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

400 Note 1

kHz

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

400 Note 1

kHz

24V<Vop<3.3V,
1.6 V<Vo<2.0VNe?
Cb = 100 pF, Ro = 5.5 kQ

300 Note 1

kHz

Hold time when SCLr = “L"

trow

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

475

ns

27V<Vop<4.0V,
23V<Ve<27V,
Cb =50 pF, Rb = 2.7 kQ

475

ns

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

1150

ns

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

1150

ns

24V<Vop<3.3V,
1.6 V<Vo<2.0VNe?
Cb = 100 pF, Ro = 5.5 kQ

1550

ns

Hold time when SCLr = “H”

tHiGH

40V<Vop<55V,
27V<Ve<4.0V,
Cb =50 pF, Rb = 2.7 kQ

245

ns

27V<Vop<4.0V,
23V<Vb<27V,
Cb =50 pF, Rb = 2.7 kQ

200

ns

40V<Vop<b55YV,
27V<Vb<4.0V,
Cb = 100 pF, Ro = 2.8 kQ

675

ns

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

600

ns

24V<Vop<3.3V,
1.6 V<Vo<2.0VNe?
Cb = 100 pF, Ro = 5.5 kQ

610

ns

(Notes, Caution and Remarks are listed on the next page.)
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(10) Communication at different potential (1.8V, 25V, 3V) (simplified e mode) (2/2)
(TA=-401t0 +85°C,2.4V<Vop<55V,Vss=0V)

Parameter

Symbol

Conditions

MIN.

MAX.

Unit

Data setup time (reception)

tsu:paT

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

1/fmck + 135

Note 3

ns

27V<Vop<4.0V,
23V<Vb<27V,
Cb =50 pF, Rb = 2.7 kQ

1/fmck + 135

Note 3

ns

40V<Vop<b55V,
27V<Vb<4.0V,
Cb =100 pF, Ro = 2.8 kQ

1/fvex + 190

Note 3

ns

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

1/fmck + 190

Note 3

ns

2.4V <Vop<3.3V,
1.6 V<Vo<2.0VNoes2
Cb =100 pF, Rb = 5.5 kQ

1/fmck + 190

Note 3

ns

Data hold time (transmission)

tHD:DAT

40V<Vop<55V,
27V<Vo<40V,
Cb =50 pF, Ro = 2.7 kQ

305

ns

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

305

ns

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

355

ns

27V<Vop<4.0V,
23V<Ve<27V,
Cb = 100 pF, Ro = 2.7 kQ

355

ns

24V <Vop<3.3V,
1.6 V<Vo<2.0VNe?
Cb = 100 pF, Ro = 5.5 kQ

405

ns

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

2. Use it with Vbb > Vb.

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

Caution Select the TTL input buffer and the N-ch open drain output (Vop tolerance) mode for the SDAr pin

and the N-ch open drain output (Voo tolerance) mode for the SCLr pin by using port input mode
register g (PIMg) and port output mode register g (POMg). For Vi and Vi, see the DC
characteristics with TTL input buffer selected.

(Remarks are listed on the next page.)

RO1DS0348EJ0110 Rev.1.10
Nov 15, 2013

RENESAS

Page 58 of 135



RL78/G1C 2. ELECTRICAL SPECIFICATIONS (A: Ta = -40 to +85°C)

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

SDAr SDA
RL78 microcontroller
SCLr SCL

User's device

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

1/fscL

trow

SCLr \

tHIGH

SDAr /_\

tHD:DAT

tsu:paT

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

load capacitance, Vo[V]: Communication line voltage
2. r: lIC number (r = 00), g: PIM, POM number (g =0, 3, 5, 7)

3. fmck: Serial array unit operation clock frequency

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

Channel number (mn = 00)
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RL78/G1C 2. ELECTRICAL SPECIFICATIONS (A: Ta = -40 to +85°C)

2.5.2 Serial interface IICA

(1) I°C standard mode
(TA=-40to +85°C, 2.4V <Vpop<55V,Vss=0V)

Parameter Symbol Conditions HS (high-speed main) mode Unit
MIN. MAX.
SCLAO clock frequency fscL Standard mode: fek>1MHz (2.7 V <Vop <55V 0 100 kHz
24V<Vop<55V 0 100 kHz
Setup time of restart condition [tsusta  |2.7V <Vopb <55V 4.7 us
24V<Vop<55V 4.7 us
Hold timeM°'? thp:stA  |2.7V<Vop <5.5V 4.0 us
24V <Vop<55V 4.0 us
Hold time when SCLAO =“L" |tLow 27V<Vop<55V 4.7 )7
24V <Vop<55V 4.7 us
Hold time when SCLAO = “H" | tricH 27V<Vop<55V 4.0 )7
24V <Vop<55V 4.0 us
Data setup time (reception) tsupar |27V <Vop <55V 250 us
24V<Vop<55V 250 )7
Data hold time tho:oar  |2.7V<Vop £5.5V 0 3.45 us
(transmission)"**** 2.4V <Vop <55V 0 3.45 s
Setup time of stop condition tsusto |27V <Vop <55V 4.0 us
24V<Vop<55V 4.0 )7
Bus-free time tur 27V<Vop <55V 4.7 us
24V <Vop<55V 4.7 us

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

Caution The values in the above table are applied even when bit 1 (PIOR1) in the peripheral I/O redirection
register (PIOR) is 1. At this time, the pin characteristics (loH1, loL1, Voni, Vor1) must satisfy the
values in the redirect destination.

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

Standard mode: Cb =400 pF, Ro = 2.7 kQ
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(2) I°C fast mode
(TA=-401t0 +85°C,2.4V<Vop<55V,Vss=0V)

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

SCLAO clock frequency fscL Fast mode: fok>35MHz | 2.7V <Vop <55V 0 400 kHz
24V <Vop<55V 0 400 kHz

Setup time of restart condition | tsusta | 2.7 V<Vopb <55V 0.6 us
24V<Vop<55V 0.6 us

Hold time™°'e* tosta | 2.7V <Vop<5.5V 0.6 Us
24V <Vop<55V 0.6 us

Hold time when SCLAO = “L" | tiow 27V<Vop<55V 1.3 us
24V <Vop<55V 1.3 us

Hold time when SCLAO =“H" | twicH 27V<Vop<bh5V 0.6 us
24V<Vop<55V 0.6 us

Data setup time (reception) tsupar | 27V <Vop <55V 100 ns
24V <Vop<55V 100 ns

Data hold time thopat | 2.7V <Vop <55V 0 0.9 us
(transmission)"**** 2.4V <Vop <55V 0 0.9 us
Setup time of stop condition tsusto | 2.7V <Vop <55V 0.6 us
24V <Vopb<55V 0.6 us

Bus-free time teur 27V<Vop <55V 1.3 us
24V <Vop<55V 1.3 us

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

Caution The values in the above table are applied even when bit 1 (PIOR1) in the peripheral /O redirection
register (PIOR) is 1. At this time, the pin characteristics (lon1, loL1, Voni, VoL1) must satisfy the
values in the redirect destination.

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

Fast mode: Cb =320 pF, Ro = 1.1 kQ
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3) I°C fast mode plus
(TA=-401t0 +85°C, 2.4V <Vop <55V, Vss=0V)

Parameter Symbol Conditions HS (high-speed main) Mode Unit
MIN. MAX.
SCLAO clock frequency fscL Fast mode plus: 27V <Vop<55V 0 1000 kHz

foik> 10 MHz

Setup time of restart condition | tsu:sta | 2.7V < Vo< 5.5V 0.26 us
Hold time™°'e* tipssta | 2.7V < Vop< 5.5V 0.26 Us
Hold time when SCLAO =“L" | tiow 27V <Vopb<55V 0.5 us
Hold time when SCLAO = “H" | tricH 2.7V <Vop<55V 0.26 us
Data setup time (reception) tsupat | 2.7V <Vop< 55V 50 ns
Data hold time thopat | 2.7V < Vo< 5.5V 0 0.45 us
(transmission)"°*¢ 2

Setup time of stop condition tsusto | 2.7V <Vop< 5.5V 0.26 us
Bus-free time taur 2.7V <Vop<55V 0.5 us

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

Caution The values in the above table are applied even when bit 1 (PIOR1) in the peripheral I/O redirection
register (PIOR) is 1. At this time, the pin characteristics (lon1, loL1, Voni, VoL1) must satisfy the
values in the redirect destination.

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

Fast mode plus: Cb =120 pF, Ro = 1.1 kQ

IICA serial transfer timing
tLow

SCLAO

tsu:pAT =

SDAAO

ADGERN

'
'
'
'
pR——)

Stop Start Restart Stop
condition  condition condition condition
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Ta = -40 to +85°C)

2.5.3 USB

(1) Electrical specifications

(TA=-40to +85°C,3.0V<UVop<3.6V,3.0V<Vop<55V,Vss=0V)

Parameter Symbol Conditions MIN. TYP. MAX. Unit
UVop UVoo input voltage UVop Voo =3.0t0 5.5V, PXXCON =1, 3.0 3.3 3.6 \Y

characteristic VDDUSEB = 0 (UVop < Vop)

UVob output voltage UVop Voo =4.0t05.5V, 3.0 3.3 3.6 \

characteristic PXXCON = VDDUSEB =1
UVsus UVeus input voltage UVeus Function 4.§\§t 5.00 5.25 \Y,

characteristic (4.02°'%)
Host 4.75 5.00 5.25 \%
Note Value of instantaneous voltage
(TA=-40to +85°C,3.0V<UVop<3.6V,3.0V<Vop<55V,Vss=0V)

Parameter Symbol Conditions MIN. TYP. MAX. Unit
UDPIi/UDMi Input voltage Vi1 2.0 \
pins input Vi 0.8 v
characteristic
(FSILS Difference input | Vo | UDP voltage — UDM voltage | 0.2 \
receiver) SenSitiVity

Difference Vem 0.8 2.5 \
common mode
range
UDPIi/UDMi Output voltage Vo lon =—-200 uA 2.8 3.6 \
pins output VoL lo = 2.4 mA 0 0.3 v
characteristic
(FS driver) Transi-ti | Rising | trr Rising: From 10% to 90 % of 4 20 ns
on time ; amplitude
Fall t ’ 4 20
. afing | Falling: From 90% to 10 % of ns
Matching VERFM amplitude, 90 111.1 %
(TFR/TFF) CL =50 pF
Crossover voltage| Vrcrs 1.3 2.0 \
Output Zbrv UVob voltage = 3.3V, 28 44 Q
Impedance Pin voltage = 1.65 V
UDPIi/UDMi Output voltage Vo 2.8 3.6 \Y,
pins output VoL 0 03 v
characteristic — —
(LS driver) Transi-ti | Rising | tr Rising: From 10% to 90 % of 75 300 ns
on time ; amplitude
Falling |t ' 75 300 ns
- ng | ur Falling: From 90% to 10 % of
Matching . | Virem amplitude, 80 125 %
(TFR/TFF) CL = 200 to 600 pF
grpssover voltage| Vicrs When the host controller function is 1.3 2.0 vV
ote selected: The UDMi pin (i =0, 1) is
pulled up via 1.5 kQ.
When the function controller
function is selected: The UDPO and
UDMO pins are individually pulled
down via 15 kQ
UDPIi/UDMi Pull-down resistor| Reo 14.25 24.80 kQ
pins PUlbUp, - Tpull-up Tidie | Reul 0.9 1575 kQ
puli-down resistor
@i=0 Recep-t| Reua 1.425 3.09 kQ
only) ion
UVeus UVeus pull-down | Rveus UVsus voltage = 5.5V 1000 kQ
resistor
UVsus input Vin 3.20 \Y
voltage Vi 0.8 v

Note Excludes the first signal transition from the idle state.

Remark i=0,1
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2. ELECTRICAL SPECIFICATIONS (A: Ta = -40 to +85°C)

Timing of UDPi and UDMi

UDPi
/90 % 90 %
- Vers (Crossover voltage) N/ | _ _ . __.._. B
10 % 10 %
UDMi
R |, tr
(2) BC standard
(TA=-40to +85°C,3.0V<UVop<3.6V,3.0V<Vop<55V,Vss=0V)
Parameter Symbol Conditions MIN. TYP. MAX. Unit
UsSB UDPi sink current Iop_sink 25 175 HA
standard | ypwj sink current | lom_sink 25 175 LA
BC1.2
DCD source current | lop_src 7 13 HA
Dedicated charging Roce_par | 0V < UDP/UDM voltage < 1.0 V 200 Q
port resistor
Data detection voltage| Vpar_rer 0.25 0.4 \
UDPi source voltage | Vor_src Output current 250 pA 0.5 0.7 \Y,
UDMIi source voltage | Vom_src Output current 250 A 0.5 0.7
Remark i=0,1
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RL78/G1C 2. ELECTRICAL SPECIFICATIONS (A: Ta = -40 to +85°C)

(3) BC option standard (Host)
(TA=-40to +85°C,4.75V < UVBus £5.25V,3.0V<UVop<3.6V,24V<Vop<55V, Vss=0V)

Parameter Symbol Conditions MIN. TYP. MAX. Unit
UDPi output | VDSELi | 1000 Vp20 38 40 42 % UVsus
voltage (3:0] 1001 | Vezr 51.6 53.6 55.6 | % UVeus
(UVsus divider | (i=0, 1)
ratio) 1010 Vr20 38 40 42 % UVsus
«VDOUEi = 1 1100 Vps3 60 66 72 % UVaus
UDMi output | VDSELi | 1000 | Vm2o 38 40 42 % UVsus
voltage (3:0] 1001 | Vizo 38 40 42 | % UVeus
(UVsus divider | (i=0, 1)
ratio) 1010 | Vwer 51.6 53.6 55.6 % UVsus
«VDOUEi = 1 1100 Vwmsz3 60 66 72 % UVaus
UDPI VDSELi | 1000 | Vwoerr_uro | The rise of pin voltage detection voltage 56.2 % UVeus
compari'zlg;te 1 (3:0] Vhoere_owno| The fall of pin voltage detection voltage 29.4 % UVeus
voltage (i=0,1)

. . . 0

(UVaus divider 1001 | Vwoetr_urr | The rise of pin voltage detection voltage 60.5 % UVsus
ratio) Vhoere_owni | The fall of pin voltage detection voltage 45.0 % UVsus
¢VDOUEi =1 1010 | Vwoetr_ur2 | The rise of pin voltage detection voltage 56.2 % UVeus
¢ CUSDETEI =1 Hoerp_ownz| The fall of pin voltage detection voltage . o UVBus

i Vi The fall of pin vol d i I 29.4 % UV
UDMi VDSELIi | 1000 | Vuoerm_uro | The rise of pin voltage detection voltage 56.2 % UVeus
compariSOgte 1 (3:0] Vroerv_owno| The fall of pin voltage detection voltage 29.4 | % UVeus
voltage (i=0,1)

. . . 0
(UVaus divider 1001 | Vwuoerm_uri | The rise of pin voltage detection voltage 56.2 % UVBus
ratio) Vupoerm_ownz| The fall of pin voltage detection voltage 29.4 % UVsus
¢VDOUEI =1 1010 | Vwoetm_ur2 | The rise of pin voltage detection voltage 60.5 % UVeus
p! g g
o CUSDETEI =1 Vhoerm_pwnz| The fall of pin voltage detection voltage 45.0 % UVeus
UDPi pull-up detection 1000 | Ruper_puit | In full-speed mode, the power supply 1.575 kQ
Note 2 .
ote 1001 voltage range of pull-up resistors
Connect detection with connected to the USB function
the full speed function 1010 module is between 3.0 V and 3.6 V.
(pull-up resistor)
UDMIi pull-up detection | 1000 Ruper_puit | In low-speed mode, the power supply 1.575 kQ
Note 2 .
ote 1001 voltage range of pull-up resistors
Connect detection with connected to the USB function
the low-speed (pull-up 1010 module is between 3.0 V and 3.6 V.
resistor)
UDMi sink current 1000 IHDET_SINK 25 LA
detection Note 2
1001

Connect detection with
the BC1.2 portable 1010
device (sink resistor)

Notes 1. If the voltage output from UDPi or UDMi (i = 0, 1) exceeds the range of the MAX and MIN values prescribed
in this specification, DPCUSDETI (bit 8) and DMCUSDETI (bit 9) of the USBBCOPTI register are set to 1.
2. If the pull-up resistance or sink current prescribed in this specification is applied to UDPi or UDMi (i = 0,

1), DPCUSDETI (bit 8) and DMCUSDETI (bit 9) of the USBBCOPTIi register are set to 1.

Remark i=0,1
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(4) BC option standard (Function)

(TA=-40to +85°C,4.35V <UVBus£5.25V,3.0V<UVop<3.6V,24V<Vop<55V, Vss=0V)

Parameter Symbol Conditions MIN. TYP. MAX. Unit
UDPIi/UDMi VDSELi | 0000 | Vooeto 27 32 37 % UVeus
input (301 10001 | Vooen 29 34 39 | % UVeus
reference (i=0)
voltage 0010 | Vooer2 32 37 42 % UVsus
(UVsus divider 0011 | Vooers 35 40 45 % UVsus
ratio) 0100 | Voers 38 43 48 % UVeus
* VDOUEI =0 0101 | Vooers 41 46 51 % UVaus

(=09 0110 | Vooers 44 49 54 % UVsus
0111 | Vooer? a7 52 57 % UVeus
1000 | Vooets 51 56 61 % UVsus
1001 | VooEere 55 60 65 % UVsus
1010 | VbpeT10 59 64 69 % UVsus
1011 | Vooeru1 63 68 73 % UVsus
1100 | VbpeT12 67 72 e % UVsus
1101 | VooeT13 71 76 81 % UVsus
1110 | Vooeria 75 80 85 % UVsus
1111 | VooeTis 79 84 89 % UVsus
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ELECTRICAL SPECIFICATIONS (A: Ta = -40 to +85°C)

2.6 Analog Characteristics

2.6.1 A/D converter characteristics

Classification of A/D converter characteristics

Input channel

Reference Voltage

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

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

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

ANIO to ANI7

Refer to 2.6.1 (1).

Refer to 2.6.1 (3).

Refer to 2.6.1 (4).

ANI16, ANI17, ANI19 Refer to 2.6.1 (2).

Refer to 2.6.1 (1). -

Internal reference voltage
Temperature sensor output
voltage

(1) When AVrer () = AVrerr/ANIO (ADREFP1 = 0, ADREFPO = 1), reference voltage (-) = AVrerm/ANI1
(ADREFM = 1), target pin: ANI2 to ANI7, internal reference voltage, and temperature sensor output
voltage

(TA=-40to +85°C, 2.4 V< AVrerr £ VoD £ 5.5V, Vss = 0 V, Reference voltage (+) = AVrerp, Reference voltage (-)
= AVrerm=0V)

Parameter Symbol Conditions MIN. TYP. MAX. Unit
Resolution Res 8 10 bit
Overall error*** AINL | 10-bit resolution 24V<VDD<55V 1.2 +35 LSB
AVrerp = Vop "¢ 3
Conversion time tconv 10-bit resolution 36V<Vbpb<55V | 2125 39 us
;‘:‘\lrget pin: ANIZto | 5 7 < vpp< 5.5V | 3.1875 39 s
24V <Vbb<h5V 17 39 Us
10-bit resolution 3.6V<Vbb<55V | 2375 39 us
Target pin: Internal | 5 7/ < vpp <55V | 3.5625 39 us
reference voltage,
24V <Vbb<h5V 17 39 Us
and temperature
sensor output voltage
(HS (high-speed
main) mode)
Zero-scale error\*'® "2 EZS 10-bit resolution 24V<VpD<55V 10.25 | %FSR
AVrerp = Vop '3
Full-scale error™°ts *2 EFS 10-bit resolution 2.4V <Vbb <55V 1025 | %FSR
AVrerp = Vop '3
Integral linearity error™*'®* ILE 10-bit resolution 24V<Vop<55V 125 LSB
AVrerp = Vop "¢ 3
Differential linearity error "**¢* DLE 10-bit resolution 24V<VbD<55V 115 LSB
AVrerp = Vop '3
Analog input voltage Vain ANI2 to ANI7 0 AVRerp vV
Internal reference voltage Vacr Ve v
(2.4 V £VpD £5.5V, HS (high-speed main)
mode)
Temperature sensor output voltage Vrupszs Ot Y
(2.4V <£Vpbp £5.5V, HS (high-speed main)
mode)
(Notes are listed on the next page.)
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Notes 1. Excludes quantization error (£1/2 LSB).
2. This value is indicated as a ratio (%FSR) to the full-scale value.
3. When AVrerr < Vop, the MAX. values are as follows.
Overall error: Add £1.0 LSB to the MAX. value when AVrerr = Vob.
Zero-scale error/Full-scale error: Add £0.05%FSR to the MAX. value when AVrere = Vob.
Integral linearity error/ Differential linearity error: Add £0.5 LSB to the MAX. value when AVrere = Vob.
4. Referto 2.6.2 Temperature sensor/internal reference voltage characteristics.
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(2) When reference voltage (+) = AVrerr/ANIO (ADREFP1 = 0, ADREFPO = 1), reference voltage (-) =
AVRerm/ANI1 (ADREFM = 1), target pin: ANI16, ANI17, ANI19

(Ta =-40to +85°C, 2.4 V< AVrerp < VoD £ 5.5V, Vss = 0 V, Reference voltage (+) = AVrerp, Reference voltage

(=) = AVrRerm=0V)

Parameter Symbol Conditions MIN. TYP. MAX. Unit
Resolution Res 8 10 bit
Overall error™®¢* AINL | 10-bit resolution 24V <VDD<55V 1.2 45.0 LSB
AVRerp = Vop €3
Conversion time tconv 10-bit resolution 36V<Vbp<55V | 2125 39 us
Target ANI pin: 2.7V<Vop<55V | 3.1875 39 S
ANI16, ANI17, ANI19
24V<Vbp<55V 17 39 us
Zero-scale error® 12 EZS 10-bit resolution 24V<VDD<55V +0.35 | %FSR
AVRerp = Vpp "0t 3
Full-scale error™es 2 EFS 10-bit resolution 24V<VDD<55V +0.35 | %FSR
AVrerp = Vpp "0t 3
Integral linearity error™*'®* ILE 10-bit resolution 24V<VoD<55V +3.5 LSB
AVRerp = Vop €3
Differential linearity error "**** DLE 10-bit resolution 24V<VDD<55V +2.00 LSB
AVrerp = Vpp "0t 3
Analog input voltage VaiN ANI16, ANI17, ANI19 0 AVrerp \
and Vop

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

3. When AVrerr < Vop, the MAX. values are as follows.

Overall error: Add +4.0 LSB to the MAX. value when AVrerr = Vob.

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

Integral linearity error/ Differential linearity error: Add +2.0 LSB to the MAX. value when AVrere = Vob.
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(3) Reference voltage (+) = Voo (ADREFP1 = 0, ADREFPO = 0), Reference voltage (-) = Vss (ADREFM = 0),
target ANI pin: ANIO to ANI7, ANI16, ANI17, ANI19, internal reference voltage, and temperature sensor
output voltage

(TA=-40to +85°C, 2.4V <Vop<5.5V, Vss =0V, Reference voltage (+) = Voo, Reference voltage () = Vss)

Parameter Symbol Conditions MIN. TYP. MAX. Unit
Resolution Res 8 10 bit
Overall error**® 2 AINL 10-bit resolution 24V<VpD<55V 1.2 £7.0 LSB
Conversion time tconv 10-bit resolution 3.6V<Vbp<55V | 2125 39 us

Target ANI pin: 2.7V<Vop<55V | 3.1875 39 us

ANIO to ANI7, ANI16, - -

ANI17, ANI19 24V<Vpb<55V 17 39 us

10-bit resolution 36V<Vbpb<55V | 2375 39 us

Target ANI pin: Internal 27V<Vob<55V | 3.5625 39 s

reference voltage, and

24V<VbD<55V 17 39 Us

temperature sensor

output voltage (HS

(high-speed main) mode)
Zero-scale error"*®* 2 EZS 10-bit resolution 24V<VbD<55V 10.60 | %FSR
Full-scale error™'es 2 EFS 10-bit resolution 24V <Vbb<5.5V 40.60 | %FSR
Integral linearity error**®* ILE 10-bit resolution 24V<VDD<55V +4.0 LSB
Differential linearity error ****| DLE 10-bit resolution 24V<VDD<55V +2.0 LSB
Analog input voltage VaiN ANIO to ANI7, ANI16, ANI17, ANI19 0 Vop \%

Internal reference voltage Vecr "3 \%

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

mode)

Temperature sensor output voltage Vrupsas 0t 3 \Y

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

mode)

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

R0O1DS0348EJ0110 Rev.1.10 RENESAS Page 70 of 135
Nov 15, 2013



RL78/G1C 2. ELECTRICAL SPECIFICATIONS (A: Ta = -40 to +85°C)

(4) When Reference voltage (+) = Internal reference voltage (ADREFP1 = 1, ADREFPO = 0), Reference
voltage (-) = AVrRerm/ANI1 (ADREFM = 1), target pin: ANIO to ANI7, ANI16, ANI17, ANI19

Note 3

(TA=-40to +85°C, 24V <Vop£5.5V, Vss = 0V, Reference voltage (+) = Veer , Reference voltage (-) =

AVrern " 4= 0V, HS (high-speed main) mode)

Parameter Symbol Conditions MIN. | TYP. | MAX. Unit
Resolution Res 8 Bit
Conversion time tconv 8-bit resolution 24V <Vpp<55V 17 39 us
Zero-scale error"*®* 2 EZS 8-bit resolution 24V<VpD<55V 10.60 | %FSR
Integral linearity error™*'®* ILE 8-bit resolution 24V<Vop<55V 42.0 LSB
Differential linearity error "**** DLE 8-bit resolution 24V<VDD<55V +1.0 LSB
Analog input voltage VAN 0 Veer"®3 v

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

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

Parameter Symbol Conditions MIN. TYP. MAX. Unit
Temperature sensor output voltage | Vives2s | Setting ADS register = 80H, Ta = +25°C 1.05 \%
Internal reference voltage VBer Setting ADS register = 81H 1.38 1.45 15 \Y
Temperature coefficient Fvrves | Temperature sensor that depends on the -3.6 mV/°C

temperature
Operation stabilization wait time tamp 5 us

2.6.3 POR circuit characteristics

(TA=-40to +85°C, Vss =0 V)

Parameter Symbol Conditions MIN. TYP. MAX. Unit
Detection voltage VeoR Power supply rise time 1.47 151 1.55 \%
VPDR Power supply fall time 1.46 1.50 1.54 \%
Minimum pulse width"**® Tew 300 us

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

Tew
Supply voltage (Vob)
VPoOR
Veor Or 0.7V
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2.6.4 LVD circuit characteristics

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

Parameter Symbol Conditions MIN. TYP. MAX. Unit

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

Power supply fall time 3.60 3.67 3.74 \

Vb2 Power supply rise time 3.07 3.13 3.19 \

Power supply fall time 3.00 3.06 3.12 \

VLvos Power supply rise time 2.96 3.02 3.08 \

Power supply fall time 2.90 2.96 3.02 \

Vivba Power supply rise time 2.86 2.92 2.97 \

Power supply fall time 2.80 2.86 2.91 \

Vivos Power supply rise time 2.76 2.81 2.87 \

Power supply fall time 2.70 2.75 2.81 \

VLvpe Power supply rise time 2.66 2.71 2.76 \

Power supply fall time 2.60 2.65 2.70 \

Vwvor Power supply rise time 2.56 2.61 2.66 \

Power supply fall time 2.50 2.55 2.60 \

VLvos Power supply rise time 2.45 2.50 2.55 \

Power supply fall time 2.40 2.45 2.50 \

Minimum pulse width tw 300 us
Detection delay time to 300 us
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LVD Detection Voltage of Interrupt & Reset Mode
(TA=-40to +85°C, VpbR< VDD £ 5.5V, Vss =0 V)

Parameter Symbol Conditions MIN. TYP. MAX. Unit
Interrupt and reset | Vivoco VPOC2, VPOC1, VPOCO = 0, 1, 0, falling reset voltage 2.40 2.45 2.50 \Y
mode Vivobel LVIS1, LVISO = 1, 0 |Rising release reset voltage| 2.56 2.61 2.66

Falling interrupt voltage 2.50 2.55 2.60 \
Vivoez LVIS1, LVISO =0, 1 |Rising release reset voltage| 2.66 271 2.76 \%
Falling interrupt voltage 2.60 2.65 2.70 \
Vivoces LVIS1, LVIS0 =0, 0 |Rising release reset voltage| 3.68 3.75 3.82 \%
Falling interrupt voltage 3.60 3.67 3.74 \
Vivooo VPOC2, VPOC1, VPOCO =0, 1, 1, falling reset voltage | 2.70 2.75 2.81 \%
Vivop1 LVIS1, LVISO = 1, 0 |Rising release reset voltage| 2.86 2.92 2.97 \
Falling interrupt voltage 2.80 2.86 291 \
Vivop2 LVIS1, LVISO =0, 1 |Rising release reset voltage| 2.96 3.02 3.08 \
Falling interrupt voltage 2.90 2.96 3.02 \
Vivops LVIS1, LVISO =0, 0 |Rising release reset voltage| 3.98 4.06 4.14 \%
Falling interrupt voltage 3.90 3.98 4.06 \

2.6.5 Power supply voltage rising slope characteristics

(TA=-40to +85°C, Vss =0 V)

Parameter Symbol Conditions MIN. TYP. MAX. Unit

Power supply voltage rising slope Svop 54 V/ms

Caution Make sure to keep the internal reset state by the LVD circuit or an external reset until Voo
reaches the operating voltage range shown in 2.4 AC Characteristics.
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2.7 Data Memory STOP Mode Low Supply Voltage Data Retention Characteristics

(TA=-40to +85°C, Vss =0 V)

Parameter Symbol Conditions MIN. TYP. MAX. Unit

Data retention supply voltage VbbDR 1.46"° 5.5 \Y

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

I STOP mode Operation mode
Data retention mode ————
)
((
Veo T VobbRrR
STOP instruction execution
. /
Standby release signal
(interrupt request) N
0
2.8 Flash Memory Programming Characteristics
(TA=-40to +85°C, 2.4V <Vpop<55V,Vss=0V)

Parameter Symbol Conditions MIN. TYP. MAX. Unit
CPU/peripheral hardware clock | feik 24V<Vpbb<55V 1 24 MHz
frequency
Number of code flash rewrites Cerwr Retaining years: 20 years Ta=+85°C 1,000 Times
Number of data flash rewrites Retaining years: 1 year Ta=+25°C 1,000,000
Notes 1, 2, 3

Retaining years: 5 years Ta=+85°C 100,000
Retaining years: 20 years Ta=+85°C 10,000

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

2.9 Dedicated Flash Memory Programmer Communication (UART)

(TA=-401t0 +85°C,2.4V<Vop<55V,Vss=0V)

Parameter Symbol Conditions MIN. TYP. MAX. Unit
Transfer rate During serial programming 115,200 1,000,000, bps
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2.10 Timing Specs for Switching Flash Memory Programming Modes

(TA=-401to +85°C,2.4V<Vop<55V,Vss=0V)

Parameter Symbol Conditions MIN. TYP. MAX. Unit
How long from when an external tsuinim POR and LVD reset must end before the 100 ms
reset ends until the initial external reset ends.
communication settings are
specified
How long from when the TOOLO | tsu POR and LVD reset must end before the 10 us
pin is placed at the low level until external reset ends.

an external reset ends

How long the TOOLO pin must be | tio POR and LVD reset must end before the 1 ms
kept at the low level after an external reset ends.
external reset ends

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

> <4>

RESET /

1 723 s + tvp

4

rocessin )
P time 9 OOH reception

{=———— =1 (TOOLRXD, TOOLTXD mode) ;

TOOLO

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

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

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

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

Remark tsuinit: The segment shows that it is necessary to finish specifying the initial communication settings within
100 ms from when the resets end.
tsu: How long from when the TOOLO pin is placed at the low level until an external reset ends
tio:  How long to keep the TOOLO pin at the low level from when the external and internal resets end

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

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

This chapter describes the electrical specifications for the products "G: Industrial applications (Ta = -40 to +105°C)".

The target products G: Industrial applications ; Ta = -40 to +105°C
R5F10JBCGNA, R5F10JBCGFP, R5F10JGCGNA, R5F10JGCGFB,
R5F10KBCGNA, R5F10KBCGFP, R5F10KGCGNA, R5F10KGCGFB

Cautions 1. The RL78 microcontrollers has an on-chip debug function, which is provided for development
and evaluation. Do not use the on-chip debug function in products designated for mass

production, because the guaranteed number of rewritable times of the flash memory may be

exceeded when this function is used, and product reliability therefore cannot be guaranteed.

Renesas Electronics is not liable for problems occurring when the on-chip debug function is

used.

2. The pins mounted depend on the product. Refer to 2.1 Port Function to 2.2.1 With functions

for each product in the RL78/G1C User’s Manual: Hardware.

3. Please contact Renesas Electronics sales office for derating of operation under Ta = +85°C to
+105°C. Derating is the systematic reduction of load for the sake of improved reliability.

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

products “A: Consumer applications”.

Parameter

Application

A: Consumer applications

G: Industrial applications

Operating ambient temperature

Ta=-40 to +85°C

Ta =-40 to +105°C

High-speed on-chip oscillator clock

accuracy

24V <Vop<55V
+1.0%@ Ta =-20 to +85°C
+1.5%@ Ta =-40to -20°C

24V <Vop<55V

+2.0%@ Ta = +85 to +105°C
1+1.0%@ Ta = -20 to +85°C
+1.5%@ Ta = -40 to -20°C

Serial array unit

UART
CSI: fewk/2 (supporting 16 Mbps), fewx/4

Simplified 1°C communication

UART
CSI: fck/4

Simplified 1°C communication

IICA

Normal mode
Fast mode

Fast mode plus

Normal mode

Fast mode

Remark The electrical characteristics of the products G: Industrial applications (Ta = -40 to +105°C) are different
from those of the products “A: Consumer applications”. For details, refer to 3.1 to 3.10.
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RL78/G1C 3. ELECTRICAL SPECIFICATIONS (G: Ta = -40 to +105°C)

3.1 Absolute Maximum Ratings

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

Parameter Symbols Conditions Ratings Unit
Supply voltage Vop -0.5t0 +6.5 \
REGC pin input voltage | Virecc REGC -0.3to0 +2.8 \Y

and —0.3 to Voo +0.3""*
UVoo pin input voltage | Viuvop UVob —0.3 to Voo +0.3
Input voltage Viz P00, P01, P14 to P17, P20 to P27, P30, P31, P40, —0.3 to Vop +0.3"*¢2 Y

P41, P50, P51, P70 to P75, P120 to P124, P137,
P140, EXCLK, EXCLKS, RESET

Viz P60 to P63 (N-ch open-drain) -0.3t0 +6.5 \%
Viz UDPO, UDMO, UDP1, UDM1 —-0.3to0 +6.5 \Y
Via UVeus -0.3to +6.5 \%
Output voltage Vo1 P00, P01, P14 to P17, P20 to P27, P30, P31, P40, ~0.3 to Vop +0.3"N°t? \%
P41, P50, P51, P60 to P63, P70 to P75, P120,
P130, P140
Vo2 UDPO, UDMO, UDP1, UDM1 -0.3t0 +6.5
Analog input voltage Van ANI16, ANI17, ANI19 —0.3to Voo +0.3
and —0.3 to AVrer (+) +0.3
Notes 2, 3
Va2 ANIO to ANI7 —0.3to Voo +0.3 \Y

and —0.3 to AVrer (+) +0.3

Notes 2, 3

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

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

Remarks 1. Unless specified otherwise, the characteristics of alternate-function pins are the same as those of the
port pins.
2. AVrer (+): The + side reference voltage of the A/D converter. This can be selected from AVrerp, the
internal reference voltage (1.45 V), and Vop.
3. Vss: Reference voltage
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RL78/G1C 3. ELECTRICAL SPECIFICATIONS (G: Ta =-40 to +105°C)
Absolute Maximum Ratings (TA = 25°C) (2/2)
Parameter Symbols Conditions Ratings Unit
Output current, high lon1 Per pin P00, P01, P14 to P17, P30, P31, -40 mA
P40, P41, P50, P51, P70 to P75,
P120, P130, P140
Total of all pins | P00, P01, P40, P41, P120, -70 mA
—170 mA P130, P140
P14 to P17, P30, P31, -100 mA
P50, P51, P70 to P75
loH2 Per pin P20 to P27 -0.5 mA
Total of all pins -2 mA
Output current, low lot1 Per pin P00, P01, P14 to P17, P30, P31, 40 mA
P40, P41, P50, P51, P60 to P63,
P70 to P75, P120, P130, P140
Total of all pins | P00, P01, P40, P41, P120, 70 mA
170 mA P130, P140
P14 to P17, P30, P31, 100 mA
P50, P51, P60 to P63, P70 to P75
loL2 Per pin P20 to P27 1 mA
Total of all pins 5 mA
Operating ambient Ta In normal operation mode —40 to +105 °C
temperature In flash memory programming mode
Storage temperature Tstg —65 to +150 °C

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

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

pins.
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RL78/G1C

3. ELECTRICAL SPECIFICATIONS (G

: TA =-40 to +105°C)

3.2 Oscillator Characteristics

3.2.1 X1, XT1 oscillator characteristics

(TA=-40t0 +105°C, 2.4V <Vpp <55V, Vss=0V)

Parameter Resonator Conditions MIN. TYP. MAX. Unit
X1 clock oscillation Ceramic resonator/ 27V<Vop<55V 1.0 20.0 MHz
frequency (fx)* crystal resonator 24V <Vop< 2.7V 1.0 16.0 MHz
XT1 clock oscillation | Crystal resonator 32 32.768 35 kHz
frequency (fxr)"*'*®

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

oscillator characteristics.

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

Remark When using the X1 oscillator and XT1 oscillator, refer to 5.4 System Clock Oscillator in the RL78/G1C
User’s Manual: Hardware.
3.2.2 On-chip oscillator characteristics

(TA=-40to +105°C, 2.4V <Vppb <55V, Vss=0V)

Oscillators Parameters Conditions MIN. | TYP. | MAX. | Unit
High-speed on-chip oscillator | froco 1 48 MHz
clock frequency e -2
High-speed on-chip oscillator —20to +85 °C -1.0 +1.0 %
clock frequency accuracy _40 to —20 °C _15 +15 %

+85 to +105 °C -2.0 +2.0 %
Low-speed on-chip oscillator | fi. 15 kHz
clock frequency
Low-speed on-chip oscillator -15 +15 %
clock frequency accuracy

Notes 1. High-speed on-chip oscillator frequency is selected by bits 0 to 3 of option byte (000C2H/010C2H) and
bits 0 to 2 of HOCODIV register.
2. This indicates the oscillator characteristics only. Refer to AC Characteristics for instruction execution
time.
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RL78/G1C 3. ELECTRICAL SPECIFICATIONS (G: Ta = -40 to +105°C)

3.2.3 PLL oscillator characteristics

(TA=-40to +105°C, 2.4V <Vppb <55V, Vss=0V)

Oscillators Parameters Conditions MIN. | TYP. | MAX. | Unit
PLL input frequency "' feLun High-speed system clock 6.00 16.00 | MHz
PLL output frequency "**® frLL 48.00 MHz
Lock up time From PLL output enable to stabilization of the 40.00 us
output frequency
Interval time From PLL stop to PLL re-operation setteing 4.00 us
Wait time
Setting wait time From after PLL input clock stabilization and PLL | 1.00 us

setting is fixed to start setting
Wait time required

Note Indicates only oscillator characteristics. Refer to AC Characteristics for instruction execution time.
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RL78/G1C 3. ELECTRICAL SPECIFICATIONS (G: Ta = -40 to +105°C)

3.3 DC Characteristics

3.3.1 Pin characteristics

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

Items Symbol Conditions MIN. TYP. MAX. | Unit
Output current, | lon Per pin for P00, P01, P14 to P17, 24V<Vop<55V -3.0""*2[ mA
high'°e* P30, P31, P40, P41, P50, P51, P70 to

P75, P120, P130, P140
Total of P00, P01, P40, P41, P120, 40V<Vp<55V -30.0 | mA
P130, P140 27V<Voo <40V ~100 | mA
(When duty < 70% "¢ %)
24V<Vop <27V -5.0 |[mA
Total of P14 to P17, P30, P31, 40V<Vop<55V -30.0 | mA
P50, P51, P70 to P75 27V<Voo<40V ~19.0 | mA
(When duty < 70% "¢ %)
24V<Vop <27V -10.0 | mA
Total of all pins 24V<Vop <55V -60.0 [ mA
(When duty < 70%"°*¢?)
lomz Per pin for P20 to P27 24V <Vop<55V —-0.1%"?| mA
Total of all pins 24V <Vop<55V -15 mA
(When duty < 70%"°*¢?)

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

Caution P00, P01, P30, and P74 do not output high level in N-ch open-drain mode.

Remark  Unless specified otherwise, the characteristics of alternate-function pins are the same as those of the
port pins.
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RL78/G1C 3. ELECTRICAL SPECIFICATIONS (G: Ta =-40 to +105°C)
(TA=-40to0 +105°C, 2.4V <Vpp<55V,Vss=0V)

Items Symbol Conditions MIN. TYP. MAX. Unit
Output current, | lous Per pin for P00, P01, P14 to P17, 24V<Vop <55V 8.5M*2 | ma
low"'e* P30, P31, P40, P41, P50, P51,

P70 to P75, P120, P130, P140
Per pin for P60 to P63 2.4V <Vop <55V 15.0M"?  mA
Total of P00, P01, P40, P41, P120, [40V<Vop<55V 40.0 mA
P130, P140 e 27V<Vop<4.0V 15.0 mA
(When duty < 70% "*'¢%)
24V<Vop<27V 9.0 mA
Total of P14 to P17, P30, P31, P50, |40V<Vop<55V 40.0 mA
P51, P60 to P63, P70 to P75 27V<Vop<4.0V 350 | mA
(When duty < 70% %)
24V<Vop<27V 20.0 mA
Total of all pins 24V <V <55V 80.0 mA
(When duty < 70% N'¢3)
loL2 Per pin for P20 to P27 2.4V <Vop <55V 0.4M%2 1 mA
Total of all pins 24V <V <55V 5.0 mA
(When duty < 70%"°'¢?)
Notes 1. Value of current at which the device operation is guaranteed even if the current flows from an output
pin to the Vss pin.
2. However, do not exceed the total current value.
3. Specification under conditions where the duty factor < 70%.
The output current value that has changed to the duty factor > 70% the duty ratio can be calculated
with the following expression (when changing the duty ratio to n%).
e Total output current of pins = (loL x 0.7)/(n x 0.01)
<Example> Where n = 80% and loL = 10.0 mA
Total output current of pins = (10.0 x 0.7)/(80 x 0.01) = 8.7 mA
However, the current that is allowed to flow into one pin does not vary depending on the duty factor. A
current higher than the absolute maximum rating must not flow into one pin.
Remark Unless specified otherwise, the characteristics of alternate-function pins are the same as those of the

port pins.
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RL78/G1C 3. ELECTRICAL SPECIFICATIONS (G: Ta = -40 to +105°C)

(TA=-40t0 +105°C, 2.4V <Vpp <55V, Vss=0V)

Items Symbol Conditions MIN. TYP. MAX. Unit

Input voltage, Vim1 P00, P01, P14 to P17, Normal input buffer | 0.8Voo Vop \Y
high P30, P31, P40, P41, P50, P51, P70
to P75, P120, P140

ViHz P00, P01, P30, P50 TTL input buffer 2.2 Voo \
40V<Vop<55V
TTL input buffer 2.0 Vop \%
33V<Vmn<4.0V
TTL input buffer 15 Vop \Y
24V <Vop<33V
A P20 to P27 0.7Vop Voo \Y
ViHa P60 to P63 0.7Voo 6.0 \Y,
ViHs P121 to P124, P137, EXCLK, EXCLKS, RESET 0.8Voo Vob \
Input voltage, Vi1 P00, P01, P14 to P17, P30, P31, Normal input buffer 0 0.2Vop \%
low P40, P41, P50, P51, P70 to P75,
P120, P140
Vi P00, P01, P30, P50 TTL input buffer 0 0.8 \Y,
40V<Vop<55V
TTL input buffer 0 0.5 \Y
33V<Vmn<4.0V
TTL input buffer 0 0.32 \Y
24V <Vopo<33V
Vis P20 to P27 0 0.3Vop \Y
ViLa P60 to P63 0 0.3Vop \%
Vis P121 to P124, P137, EXCLK, EXCLKS, RESET 0 0.2Vop \Y,

Caution The maximum value of Vi of pins P00, P01, P30, and P74 is Vop, even in the N-ch open-drain
mode.

Remark Unless specified otherwise, the characteristics of alternate-function pins are the same as those of the
port pins.
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RL78/G1C 3. ELECTRICAL SPECIFICATIONS (G: Ta = -40 to +105°C)

(TA=-40t0 +105°C, 2.4V <Vpp <55V, Vss=0V)

Items Symbol Conditions MIN. TYP. MAX. Unit
Output voltage, | Vori P00, P01, P14 to P17, P30, P31, 40V<Vop<55V, |Voo-0.7 \%
high P40, P41, P50, P51, P70 to P75, loH1 = -3.0 mA

P120, P130, P140 27V<Voo<55V, |Voo—0.6 v
loH1 = -2.0 mA
24V <V <55V, [Voo-0.5 \%
lon1 =-1.5mA
VoHz2 P20 to P27 24V <Vop<55V, [Voo-0.5 \
loz =-100 £ A
Output voltage, | Vo P00, P01, P14 to P17, P30, P31, 40V<Vop<55V, 0.7 \%
low P40, P41, P50, P51, P70 to P75, lo1 = 8.5 mA
P120, P130, P140 27V<Von<55V, 0.6 Vv
lotz =3.0 mA
27V<Vop<55V, 0.4 \
loi1 =1.5mA
24V <V <55V, 0.4 \%
lots = 0.6 mA
VoL2 P20 to P27 24V <Vop<55V, 0.4 \
lor2 =400 u A
Vous P60 to P63 40V<Vop<55V, 2.0 \%
lot1 = 15.0 mA
40V<Vop<55V, 0.4 \
lots =5.0 mA
27V<Vop<55V, 0.4 \
lot1 = 3.0 mA
24V <V <55V, 0.4 \%
lota =2.0 mA

Caution P00, P01, P30, and P74 do not output high level in N-ch open-drain mode.

Remark Unless specified otherwise, the characteristics of alternate-function pins are the same as those of the
port pins.
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RL78/G1C

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

(TA=-40t0 +105°C, 2.4V <Vpp <55V, Vss=0V)

Items Symbol Conditions MIN. TYP. MAX. Unit
Input leakage ILiHL P00, P01, P14 to P17, Vi = Vop 1 LA
current, high P20 to P27, P30, P31,

P40, P41, P50, P51, P60 to
P63, P70 to P75, P120,
P137, P140, RESET
ILiH2 P121 to P124 Vi=Vop | Ininput port or 1 LA
(X1, X2, XT1, XT2, EXCLK, external clock
EXCLKS) input
In resonator 10 LA
connection
Input leakage i P00, PO1, P14 to P17, Vi = Vss -1 HA
current, low P20 to P27, P30, P31, P40,
P41, P50, P51, P60 to P63,
P70 to P75, P120, P137, P140,
RESET
[N[3 P121 to P124 Vi =Vss In input port or -1 LA
(X1, X2, XT1, XT2, EXCLK, external clock
EXCLKS) input
In resonator -10 HA
connection
On-chip pll-up Ru P00, P01, P14 to P17, Vi = Vss, Ininput port 10 20 100 kQ
resistance P30, P31, P40, P41,

P50, P51, P70 to P75, P120,
P140

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

pins.
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RL78/G1C

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

3.3.2 Supply current characteristics

(TA=-40to +105°C, 2.4V <Vpp<£55V,Vss=0V) (1/2)
Parameter | Symbol Conditions MIN. TYP. MAX. Unit
Supply lop1 Operating | HS froco = 48 MHz Basic Voo =5.0V 1.7 mA
g™ mode %*;?S‘Speed fin = 24 MHz e | operation 'y~ 3 gy 17 mA
modffe Note ¢ Normal | Voo =5.0 V 3.7 5.8 mA
operation v/, = 3.0 v 37 | 58 | mA
fuoco = 24 MHz"*®® | Nomal | Voo =5.0V 2.3 3.4 mA
fin = 12 MHz"'e3 | operation =3 o'y 2.3 3.4 mA
fioco = 12 MHz"**® | Normal | Voo = 5.0 V 1.6 2.2 mA
fin =6 MHz e | operaion |, — 3 gy 16 | 22 | mA
frioco =6 MHz "°*® | Normal Voo =5.0V 1.2 1.6 mA
’ operation |'v/p, = 3.0 v 12 | 16 | mA
fin = 3 MHz "'*®
HS fux = 20 MHz"***?, | Normal | Square wave input 3.0 4.9 mA
(High-speed | v/, = 50y operation " pesonator connection 3.2 5.0 mA
main) mode o2 -
Note 6 fux = 20 MHz , | Normal | Square wave input 3.0 4.9 mA
Voo =3.0V operation Resonator connection 3.2 5.0 mA
fux = 10 MHz"***?, | Normal | Square wave input 1.9 2.9 mA
Voo = 5.0V operation " pesonator connection 1.9 2.9 mA
fux = 10 MHz "2 | Normal | Square wave input 1.9 2.9 mA
Voo =3.0V operation | pesonator connection 1.9 2.9 mA
HS frLe = 48 MHz, [ Nomal | Voo =5.0V 4.0 6.3 mA
(High-speed| f, = 24 MHZ \*'e2 | operation 'y, = 39y 40 | 63 | mA
main) mode
(PLL feiL = 48 MHz, | Noma | Voo=50V 26 | 39 | mA
operation) | fowk = 12 MHz "2 | Operation 'y, '~ 3 g/ 2.6 3.9 mA
e feL = 48 MHz, Normal | Voo =5.0V 1.9 2.7 mA
fouk = 6 MHz "'*2 | operaion 'y — 3 gy 19 | 27 | ma
Subsystem | fsus =32.768 kHz | Normal | Resonator connection 4.1 4.9 LA
clock Note4 operation [ s are wave input 42 5.0 LA
operation Ta = —40°C
fsus = 32.768 kHz | Normal | Square wave input 4.1 4.9 LA
e operation " pesonator connection 4.2 5.0 LA
Ta=+25°C
fsus = 32.768 kHz | Normal | Square wave input 4.2 5.5 LA
Note4 operation " pesonator connection 43 5.6 LA
Ta =+50°C
fsus = 32.768 kHz | Normal | Square wave input 4.2 6.3 LA
Note 4 operation [ pesonator connection 43 6.4 LA
Ta=+70°C
fsus =32.768 kHz | Normal | Square wave input 4.8 7.7 LA
Note4 operation " pesonator connection 49 7.8 LA
Ta=+85°C
fsus = 32.768 kHz | Normal | Square wave input 6.9 19.7 LA
Note 4 operation | pesonator connection 7.0 19.8 LA
Ta=+105°C
(Notes and Remarks are listed on the next page.)
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RL78/G1C 3. ELECTRICAL SPECIFICATIONS (G: Ta = -40 to +105°C)

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

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

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

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

5. When Operating frequency setting of option byte = 48 MHz. When froco is divided by HOCODIV. When
RDIV[1:0] = 00 (divided by 2: default).

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

HS (high-speed main) mode: 2.7 V < Vop < 5.5 V@1 MHz to 24 MHz
2.4V <Vop <55V@1 MHz to 16 MHz

Remarks 1. fuoco: High-speed on-chip oscillator clock frequency (Max. 48 MHZz)
2. fii:  Main system clock source frequency obtained by dividing the high-speed on-chip oscillator clock
by 2, 4, or 8 (Max. 24 MHz)
3. fwux: High-speed system clock frequency (X1 clock oscillation frequency or external main system
clock frequency)
feee: PLL oscillation frequency
fsus: Subsystem clock frequency (XT1 clock oscillation frequency)
fck: CPU/peripheral hardware clock frequency

N o g M

Except subsystem clock operation, temperature condition of the TYP. value is Ta = 25°C.
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RL78/G1C

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

(TA=-40to0 +105°C, 2.4V <Vpp<55V,Vss=0V) (212)
Parameter | Symbol Conditions MIN. TYP. MAX. Unit
Supply Iob2 HALT HS froco = 48 MHz Voo =5.0V 0.67 | 2.25 mA
current e |mode | (High-speed| fis =24 MHz """ Voo = 3.0V 067 | 225 | mA

maim) mode [t o= 24 MHz"™*7 | vop =50 050 | 155 | mA
fin = 12 MHz "¢ Voo =3.0V 050 | 155 | mA

fioco =12MHZ™**" | o =50V 041 | 121 | mA

fin = 6 MHz """ Voo =3.0V 041 | 121 | mA

fioco = 6 MHz " Voo =5.0V 037 | 1.05 | mA

fin = 3 MHz """ Voo =3.0V 037 | 1.05 | mA

HS fux = 20 MHz "°'¢2, Square wave input 0.28 1.90 mA
(High-speed| Voo = 5.0 V Resonator connection 0.45 2.00 mA
Lr::igl) mode 20 MHz Note 3 Souare wave input 028 | 1.90 mA
Voo = 3.0V Resonator connection 0.45 2.00 mA

fux = 10 MHz "°*¢®, Souare wave input 019 | 1.02 mA

Voo = 5.0V Resonator connection 0.26 1.10 mA

fux = 10 MHz "°*¢?, Souare wave input 019 | 1.02 mA

Voo = 3.0V Resonator connection 0.26 1.10 mA

HS feu = 48 MHz, Vop = 5.0 V 091 | 274 | mA
(High-speed | fouk = 24 MHz"***? Voo =3.0V 001 | 274 | mA
?;T_'E) mode Mo = 48 MHZ’NM Vopo = 5.0 V 085 | 231 | mA
operationy | e = 12 MHz Voo =3.0V 085 | 231 | mA
rote feL = 48 MHz, Voo =5.0V 082 | 207 | mA
foue = 6 MHZ ™ Voo = 3.0V 082 | 207 | maA

Subsystem | fsus = 32.768 kHZz"*®® | Square wave input 0.25 | 0.57 LA
clock _ Ta = -40°C Resonator connection 0.44 | 0.76 LA
operation fsus = 32.768 kHZz""*® | Square wave input 0.30 | 0.57 LA
Ta=+25°C Resonator connection 0.49 0.76 HA

fsus = 32.768 kHZz**® | Square wave input 033 | 1.17 UA

Ta =+50°C Resonator connection 0.63 1.36 LA

fsus = 32.768 kHZz"**® | Square wave input 046 | 1.97 UA

Ta=+70°C Resonator connection 0.76 2.16 LA

fsus = 32.768 kHZ"**® | Square wave input 0.97 | 3.37 UA

Ta=+85°C Resonator connection 1.16 3.56 LA

fsus = 32.768 kHZz""*® | Square wave input 301 | 1537 | uA

Ta=+105°C Resonator connection 3.20 15.56 HA

Ioos™°*® | STOP Ta=-40°C 0.18 | 0.50 LA
mode™** | 1 _ | o5ec 023 | 050 | A
Ta = +50°C 0.26 1.10 LA
Ta=+70°C 0.29 1.90 HA
Ta = +85°C 0.90 3.30 HA
Ta =+105°C 2.94 15.30 LA

(Notes and Remarks are listed on the next page.)
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RL78/G1C 3. ELECTRICAL SPECIFICATIONS (G: Ta = -40 to +105°C)

Notes 1. Total current flowing into Voo, including the input leakage current flowing when the level of the input pin is
fixed to Vop or Vss. The values below the MAX. column include the peripheral operation current. However,
not including the current flowing into the A/D converter, LVD circuit, USB2.0 host/function module, 1/0
port, and on-chip pull-up/pull-down resistors and the current flowing during data flash rewrite.

During HALT instruction execution by flash memory.

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

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

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

ok, wbd

However, not including the current flowing into the 12-bit interval timer and watchdog timer.
6. Not including the current flowing into the RTC, 12-bit interval timer, and watchdog timer.
7. When Operating frequency setting of option byte = 48 MHz. When froco is divided by HOCODIV. When
RDIV[1:0] = 00 (divided by 2: default).
8. Regarding the value for current to operate the subsystem clock in STOP mode, refer to that in HALT
mode.
9. Relationship between operation voltage width, operation frequency of CPU and operation mode is as
below.
HS (high-speed main) mode: 2.7 V < Vob < 5.5 V@1 MHz to 24 MHz
2.4V <Vop<55V@1 MHz to 16 MHz

Remarks 1. fuoco: High-speed on-chip oscillator clock frequency (Max. 48 MHz)
2. fii:  Main system clock source frequency obtained by dividing the high-speed on-chip oscillator clock
by 2, 4, or 8 (Max. 24 MHz)
3. fux: High-speed system clock frequency (X1 clock oscillation frequency or external main system
clock frequency)
feee: PLL oscillation frequency
fsus: Subsystem clock frequency (XT1 clock oscillation frequency)
fck: CPU/peripheral hardware clock frequency

N o g s

Except subsystem clock operation, temperature condition of the TYP. value is Ta = 25°C.
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RL78/G1C 3. ELECTRICAL SPECIFICATIONS (G: Ta = -40 to +105°C)

(TA =—40 to +105°C, 2.4 V < Vpp £5.5 V, Vss = 0 V) (1/2)

Parameter Symbol Conditions MIN. | TYP. | MAX. | Unit
Low-speed on-chip lpcNote 0.20 LA
oscillator operating
current
RTC operating current | Irtc 0.02

Notes 1,2, 3
12-bit interval timer |y hetes 124 0.02
operating current
Watchdog timer Iwot fii =15 kHz 0.22 7
operating current Notes1.2.3
AID converter laoc"**** | When conversion | Normal mode, AVrere = Voo = 5.0 V 13 | 1.8 | mA

. 6 .
operating current at maximum speed | | oy yoltage mode, AVrerr = Voo = 3.0 V 05 | 08 | mA
A/D converter reference | laorer "' 75.0 LA
voltage current !

Temperature sensor ltmps NO'€ 75.0
operating current
LVD operating current | lvp " ® 0.08 LA
7
Self-programming Irsp Nt b 2.00 | 12.30| mA
operating current 9
BGO operating current | lsco "' 2.00 |12.30| mA
8
SNOOZE operating Isvoz N | ADC operation The mode is performed "' *° 0.80 | 1.97 | mA
current The A/D conversion operations are performed, 1.20 | 3.00 mA
Low voltage mode, AVrerp = Vop = 3.0 V
CSI operation 0.70 | 1.56 mA

(Notes and Remarks are listed on the next page.)
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RL78/G1C 3. ELECTRICAL SPECIFICATIONS (G: Ta = -40 to +105°C)

(TA =—40 to +105°C, 2.4 V < Vbp £5.5 V, Vss = 0 V) (2/2)

Parameter Symbol Conditions MIN. | TYP. | MAX. | Unit

USB operating current | lusen During USB communication operation under the following settings 9.0 mA

Notell | and conditions (Voo = 5.0 V, Ta = +25°C):

* The internal power supply for the USB is used.

o X1 oscillation frequency (fx) = 12 MHz, PLL oscillation frequency
(frL) = 48 MHz

e The host controller (via two ports) is set to operate in full-speed
mode with four pipes (end points) used simultaneously.
(PIPE4: Bulk OUT transfer (64 bytes), PIPES: Bulk IN transfer (64
bytes), PIPE6: Interrupt OUT transfer, PIPE7: Interrupt IN transfer).

e The USB ports (two ports) are individually connected to a
peripheral function via a 0.5 m USB cable.

lussr During USB communication operation under the following settings 25 mA
Note 11 and conditions (Voo = 5.0 V, Ta = +25°C):
e The internal power supply for the USB is used.
o X1 oscillation frequency (fx) = 12 MHz, PLL oscillation frequency
(feLL) = 48 MHz
e The function controller is set to operate in full-speed mode with
four pipes (end points) used simultaneously.
(PIPE4: Bulk OUT transfer (64 bytes), PIPES5: Bulk IN transfer (64
bytes), PIPEG6: Interrupt OUT transfer, PIPE7: Interrupt IN transfer).
e The USB port (one port) is connected to the host device via a
0.5 m USB cable.

Isusp During suspended state under the following settings and conditions 240 HA

Note 12 (Voo = 5.0 V, Ta = +25°C):

* The function controller is set to full-speed mode (the UDPO pin is
pulled up).

» The internal power supply for the USB is used.

e The system is set to STOP mode (When the high-speed on-chip
oscillator, high-speed system clock, and subsystem clock are
stopped. When the watchdog timer is stopped.).

e The USB port (one port) is connected to the host device via a
0.5 m USB cable.

(Notes and Remarks are listed on the next page.)
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RL78/G1C 3. ELECTRICAL SPECIFICATIONS (G: Ta = -40 to +105°C)

Notes 1. Current flowing to Voo.

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

3. Current flowing only to the real-time clock (RTC) (excluding the operating current of the low-speed
on-chip ocsillator and the XT1 oscillator). The supply current of the RL78 microcontrollers is the sum of
the values of either lob1 or Iopz, and Irtc, when the real-time clock operates in operation mode or HALT
mode. When the low-speed on-chip oscillator is selected, IriL should be added. Ibb2 subsystem clock
operation includes the operational current of the real-time clock.

4. Current flowing only to the 12-bit interval timer (excluding the operating current of the low-speed on-chip
ocsillator and the XT1 oscillator). The supply current of the RL78 microcontrollers is the sum of the
values of either ooz or lop2, and lit, when the 12-bit interval timer operates in operation mode or HALT
mode. When the low-speed on-chip oscillator is selected, IriL should be added.

5. Current flowing only to the watchdog timer (including the operating current of the low-speed on-chip
oscillator). The supply current of the RL78 microcontrollers is the sum of Iobz, Ibo2 or Ipps and lwot when
the watchdog timer is in operation.

6. Current flowing only to the A/D converter. The supply current of the RL78 microcontrollers is the sum of
Iop1 or Ibpb2 and laoc when the A/D converter operates in an operation mode or the HALT mode.

7. Current flowing only to the LVD circuit. The current value of the RL78/G1C is the sum of Iopz, Ipp2 or Ibps
and I.vi when the LVD circuit operates in the Operating, HALT or STOP mode.

8. Current flowing only during data flash rewrite.

9. Current flowing only during self programming.

10. For shift time to the SNOOZE mode, see 19.3.3 SNOOZE mode the RL78/G1C User’'s Manual:
Hardware.

11. Current consumed only by the USB module and the internal power supply for the USB.

12. Includes the current supplied from the pull-up resistor of the UDPO pin to the pull-down resistor of the
host device, in addition to the current consumed by this MCU during the suspended state.

Remarks 1. f

L. Low-speed on-chip oscillator clock frequency

2. fsus: Subsystem clock frequency (XT1 clock oscillation frequency)
3. fck: CPU/peripheral hardware clock frequency

4. Temperature condition of the TYP. value is Ta = 25°C
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RL78/G1C

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

3.4 AC Characteristics

3.4.1 Basic operation

(TA=-40t0 +105°C, 2.4V <Vpob <55V, Vss=0V)

Items Symbol Conditions MIN. TYP. MAX. Unit
Instruction cycle (minimum Tev Main HS 27V<Vm<55V| 0.04167 1 us
instruction execution time) system (High-speed 24V<Vn<27V| 0.0625 1 s
clock (fwan) | main) mode | "~ ' '
operation
Subsystem clock (fsus) 24V<Vop<55V| 285 30.5 31.3 us
operation
In the self HS 27V<Vp<55V| 0.04167 Us
programming| (High-speed 24V<Vn<27V| 0.0625 s
mode main) mode
External system clock frequency | fex 27V<Vopb<55V 1.0 20.0 MHz
24V <Vop<27V 1.0 16.0 MHz
fexs 32 35 kHz
External system clock input texH, texe. | 2.7V <Vop <55V 24 ns
high-level width, low-level width 24V <Von<2.7V 30 ns
texHs, texts 13.7 us
TIOO to TIO3 input high-level triH, 1/fmeck+10 ns
width, low-level width tri
TOO00 to TOO03 output frequency | fro High-speed main | 4.0V <Vop <55V 12 MHz
mode 27V<Vop<4.0V 8 MHz
24V<Vop<27V MHz
PCLBUZO0, PCLBUZ1 output frcL High-speed main [ 4.0V <Vop<55V 16 MHz
frequency mode 27V<Voo<4.0V 8 MHz
24V<Vop<27V MHz
Interrupt input high-level width, tINTH, INTPOto INTP6, |24V <Vopb<55V 1 us
low-level width tinTL INTPS8, INTP9
Key interrupt input low-level width | tkr KRO to KR5 24V <Vop <55V 250 ns
RESET low-level width trsL 10 us

Remark fmck: Timer array unit operation clock frequency
(Operation clock to be set by the CKSOn bit of timer mode register On (TMRON). n: Channel number (n =

0 to 3))
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RL78/G1C 3. ELECTRICAL SPECIFICATIONS (G: Ta = -40 to +105°C)

Minimum Instruction Execution Time during Main System Clock Operation

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

10
1.0 S ke S i
— I —— When the high-speed on-chip oscillator
é ! clock is selected
I
é i === During self programming
Gé i —-—-  When high-speed system clock is selected
£ I
@ t
o
> I
O i
I
0.1 | i
] i
0.0625 feeoonopooo--- [ Eo ]
0.05 —jL d
0.04167 fessz==coc=--- S LR
0.01 I : ;
0 10 20 ' B0 40 50°%60
2.4 2.7
Supply voltage Voo [V]

AC Timing Test Points

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

External System Clock Timing

1/fex/
1/fexs
text/ [ texn/
texts texHs
EXCLK/EXCLKS
5\ L
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RL78/G1C 3. ELECTRICAL SPECIFICATIONS (G: Ta = -40 to +105°C)

TITO Timing

trin

tric
TIOO to TIO3 J
1/fro
TOO0O0 to TO03 J /—{—

Interrupt Request Input Timing

tinTL tINTH

INTPO to INTP6, INTP8, INTP9

Key Interrupt Input Timing

tkrR
KRO to KR5 l

RESET Input Timing

tRsL.

RESET
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RL78/G1C 3. ELECTRICAL SPECIFICATIONS (G: Ta = -40 to +105°C)

3.5 Peripheral Functions Characteristics

3.5.1 Serial array unit

(1) During communication at same potential (UART mode) (dedicated baud rate generator output)
(TA=-40to +105°C, 2.4V <Vop <55V, Vss=0V)

Parameter Symbol Conditions MIN. TYP. MAX. Unit
Transfer rate fmek/12 bps
Theoretical value of the 2.0 Mbps

maximum transfer rate
Note

fmek = ferk

Note The maximum operating frequencies of the CPU/peripheral hardware clock (fcik) are:
HS (high-speed main) mode: 24 MHz (2.7 V <Vbop <5.5V)
16 MHz (2.4 V <Vpp £5.5V)

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

UART mode connection diagram (during communication at same potential)

TxDq Rx
RL78 microcontroller User's device
RxDq Tx

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

1/Transfer rate

High-/Low-bit width

Baud rate error tolerance

TxDq
RxDq

L N

Remarks 1. q: UART number (q = 0), g: PIM and POM number (g = 5)
2. fuck: Serial array unit operation clock frequency

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

n: Channel number (mn = 00))
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RL78/G1C

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

(2) During communication at same potential (CSI mode) (master mode, SCKp... internal clock output)
(TA=-40to +105°C, 2.4V <Vop <55V, Vss=0V)

Parameter Symbol Conditions MIN. TYP. MAX. Unit

SCKp cycle time tkeva tkev: 2 4ffak | 2.7V <Vop<55V 250 ns

24V <Vop<5h5V 500 ns

SCKp high-/low-level width tkH1, 40V<Vopb<55V tkev/2 — 24 ns

ts 27V<Vop<55V tevi/2 — 36 ns

24V<Vop<55V tkev/2 — 76 ns

Slp setup time (to SCKpT)™*! | tsia 40V<Vop<55V 66 ns

27V<Vop<h5V 66 ns

24V<Vop<55V 113 ns

Slp hold time (from SCKpT) "*®? | tksit 38 ns

Delay time from SCKpl! to tksor C = 30 pFhore* 50 ns
SOp output "°*¢*

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

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

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

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

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

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

Remarks 1. p: CSI number (p = 00, 01), m: Unit number (m = 0), n: Channel number (n =0, 1),

g: PIM and POM numbers (g =0, 3,5, 7)
2. fuck: Serial array unit operation clock frequency

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

n: Channel number (mn = 00, 01))
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RL78/G1C 3. ELECTRICAL SPECIFICATIONS (G: Ta = -40 to +105°C)

(3) During communication at same potential (CSI mode) (slave mode, SCKp... external clock input)
(TA=-40to +105°C, 2.4V <Vop <55V, Vss=0V)

Parameter Symbol Conditions MIN. TYP. MAX. Unit
SCKp cycle time "*¢® trevz 4.0V <Vop <55V |20 MHz < fuck 16/fck ns
fmek < 20 MHz 12/fmck ns
27V <Vop<55V | 16 MHz < fmck 16/fmck ns
fmek < 16 MHz 12/fmck ns
24V <Vop<55V 12/fmek ns
and 1000

SCKp high-/low-level width | tkhz, 4.0V <EVboo<55V tkey2/2 — ns

kL2 14
2.7V <EVoo< 5.5V tkeva/2 — ns

16
24V <Vop<55V tkeva/2 — ns

36
Slp setup time tsik2 27V<Vop<55V 1/fmck+40 ns
(to SCKpT) ™ 24V<Voo <55V fuck+60 ns
Slp hold time tksi2 27V<Vop<55V 1/fmck+62 ns
(from SCKpT) "** 24V<Voo <55V Ufuck+62 ns
Delay time from SCKpl to | tksoz C =30 pF Moe? 27V<Vop<55V 2/fuck+66 ns
SOp output "** 24V<Vop<55V 2fuck+113 | ns

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

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

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

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

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

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

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

Remarks 1. p: CSI number (p =00, 01), m: Unit number (m = 0),
n: Channel number (n =0, 1), g: PIM number (g =0, 3,5, 7)
2. fmck: Serial array unit operation clock frequency

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

Channel number (mn = 00, 01))
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RL78/G1C 3. ELECTRICAL SPECIFICATIONS (G: Ta = -40 to +105°C)

CSI mode connection diagram (during communication at same potential)

SCKp SCK
RL78 microcontroller SIp SO  User's device
SOp SI

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

tkevy, 2

ke, 2 trHa, 2

SCKp \

tsik1, 2 tksis, 2

>

tkso, 2

SOp Output data ><

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

tkevi, 2

tkHa, 2 tki1, 2

SCKp /

tsiki, 2 tksit, 2
"

o

tkso1, 2

Sop Output data ><

Remarks 1. p: CSI number (p =00, 01)
2. m: Unit number, n: Channel number (mn = 00, 01)
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RL78/G1C 3. ELECTRICAL SPECIFICATIONS (G: Ta = -40 to +105°C)

(4) During communication at same potential (simplified e mode)
(TA=-40to +105°C, 2.4V <Vop <55V, Vss=0V)

Parameter Symbol Conditions MIN. MAX. Unit

SCLr clock frequency fsc 27V<Vop<55V, 400! kHz
Cb =50 pF, Ro = 2.7 kQ
24V<Vop<55V, 100"t kHz
Cb =100 pF, Ro = 3 kQ

Hold time when SCLr = “L" tLow 27V<Vop<55V, 1200 ns
Cb =50 pF, Ro = 2.7 kQ
24V <Vop<55V, 4600 ns
Cb =100 pF, Ro = 3 kQ

Hold time when SCLr = “H” trHiGH 27V<Vop<55V, 1200 ns
Cb =50 pF, Rb = 2.7 kQ
24V <Vop<55V, 4600 ns
Cb =100 pF, Ro = 3 kQ

Data setup time (reception) tsu:paT 27V<Vop<55V, 1/fmck + 220 ns
Cb =50 pF, Ro = 2.7 kQ e
24V<Vop<55V, 1/fmck + 580 ns
Cb = 100 pF, Ry = 3kQ e

Data hold time (transmission) tHD:DAT 27V<Vop<55V, 0 770 ns
Cb = 50 pF, Ro = 2.7 kQ
24V <Vop<55V, 0 1420 ns
Cb = 100 pF, Ro = 3 kQ

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

Caution Select the normal input buffer and the N-ch open drain output (Voo tolerance) mode for the SDAr
pin and the normal output mode for the SCLr pin by using port input mode register g (PIMg) and

port output mode register h (POMh).

(Caution and Remarks are listed on the next page.)
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RL78/G1C 3. ELECTRICAL SPECIFICATIONS (G: Ta = -40 to +105°C)

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

Vob
% Rob
SDAr SDA
RL78 microcontroller User's device
SCLr SCL

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

1/fscL

tLow tHiGH

SCLr /
— |
SDAr

tHD:DAT tsu:paT

Remarks 1. Ro[Q]:Communication line (SDAr) pull-up resistance, Co[F]: Communication line (SDAr, SCLr) load

capacitance
2. r: lIC number (r = 00, 01), g: PIM number (g = 5), h: POM number (h = 3, 5)

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

=0), n: Channel number (n =0, 1), mn = 00, 01)
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RL78/G1C 3. ELECTRICAL SPECIFICATIONS (G: Ta = -40 to +105°C)

(5) Communication at different potential (2.5 V, 3 V) (UART mode) (1/2)
(TA=-40to +105°C, 2.4V <Vop <55V, Vss=0V)

Parameter Symbol Conditions MIN. TYP. MAX. Unit
Transfer rate reception | 4.0V <Vop <55V, fmek/12 bps
27V<Vb<40V e
Theoretical value of the 2.0 Mbps
maximum transfer rate
fcik = 24 MHz,
fuck = fok VO 2
27V<Vop<4.0V, fmex/12 bps
Note 1
23V<Vh<27V
Theoretical value of the 2.0 Mbps
maximum transfer rate
fcik = 24 MHz,
fuck = fok Vo2
24V <Vop<33V, fmex/12 bps
Note 1
1.6V<VW<20V
Theoretical value of the 2.0 Mbps
maximum transfer rate
fok = 24 MHz,
fumck = fouk ot 2

Notes 1. Use it with Vbo>Vb.
2. The maximum operating frequencies of the CPU/peripheral hardware clock (fcik) are:
HS (high-speed main) mode: 24 MHz (2.7 V <Vop <5.5V)
16 MHz (2.4V £Vop £5.5V)

Caution Select the TTL input buffer for the RxDq pin and the N-ch open drain output (Vop tolerance) mode
for the TxDq pin by using port input mode register g (PIMg) and port output mode register g
(POMg). For Vi and Vi, see the DC characteristics with TTL input buffer selected

Remarks 1. Vb[V]: Communication line voltage
2. g: UART number (q = 0), g: PIM and POM number (g = 5)
3. fmck: Serial array unit operation clock frequency

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

n: Channel number (mn = 00)
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RL78/G1C 3. ELECTRICAL SPECIFICATIONS (G: Ta = -40 to +105°C)

(5) Communication at different potential (2.5 V, 3 V) (UART mode) (2/2)
(TA=-40to +105°C, 2.4V <Vop <55V, Vss=0V)

Parameter Symbol Conditions MIN. | TYP. | MAX. Unit
Transfer rate transmission 4.0V <Vop <55V, Note 1 bps
27V<Vo<4.0V | Theoretical value of the 2.6 ¢4 Mbps

maximum transfer rate

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

27V<Vop<4.0V, Note 3 bps

23V<Ww<27V | Theoretical value of the 1.2 VY  Mbps
maximum transfer rate

Co=50pF, Ro=2.7kQ, Vb=23V

24V <Vop<33V, Notes bps
16VSWw<s20V 5,6

Theoretical value of the 0.43 Mbps
maximum transfer rate Note 7

Co=50pF, Ro=55k,Vb=16V

Notes 1. The smaller maximum transfer rate derived by using fuck/12 or the following expression is the valid

maximum transfer rate.
Expression for calculating the transfer rate when 4.0 V<Vop <55V and 2.7V <Vb<4.0V

Maximum transfer rate = L 57 [bps]
{~CbxRbxIn(1- \/b )} % 3

1 2.2
Transfer rate x 2~ {=CbxRb > In (1 - =y}

(Wlerrate) x Number of transferred bits

Baud rate error (theoretical value) = % 100 [%]
* This value is the theoretical value of the relative difference between the transmission and reception sides.
2. This value as an example is calculated when the conditions described in the “Conditions” column are
met. Refer to Note 1 above to calculate the maximum transfer rate under conditions of the customer.
3. The smaller maximum transfer rate derived by using fmck/12 or the following expression is the valid
maximum transfer rate.
Expression for calculating the transfer rate when 2.7V <Vop<4.0Vand 2.3V <Vb<2.7V

1
50 [bps]
{-Cb xRbxIn(1- Vb )} x 3

Maximum transfer rate =

1 2.0
Transferrate x 2~ L CPx RbxIn(1- )}

Vb
1 .
(m) x Number of transferred bits

Baud rate error (theoretical value) = % 100 [%]
* This value is the theoretical value of the relative difference between the transmission and reception sides.
4. This value as an example is calculated when the conditions described in the “Conditions” column are
met. Refer to Note 3 above to calculate the maximum transfer rate under conditions of the customer.
5. Use it with Vop > Vb.
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Notes 6.

The smaller maximum transfer rate derived by using fuck/12 or the following expression is the valid
maximum transfer rate.

Expression for calculating the transfer rate when 2.4V <Vop<3.3Vand 1.6 V<Vb<2.0V

Maximum transfer rate = L [bps]

1.
{-Cb xRbxIn (1 - Vb )} x 3

1
Transfer rate x 2

1 .
(m) x Number of transferred bits

15
—{-CbxRbxIn(1- W)}
Baud rate error (theoretical value) =

x 100 [%]

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

Caution Select the TTL input buffer for the RxDq pin and the N-ch open drain output (Voo tolerance) mode

for the TxDq pin by using port input mode register g (PIMg) and port output mode register g
(POMg). For Vit and Vi, see the DC characteristics with TTL input buffer selected

UART mode connection diagram (during communication at different potential)

Vb
% Rob
TxDq RX
RL78 microcontroller User's device
RxDq Tx
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RL78/G1C 3. ELECTRICAL SPECIFICATIONS (G: Ta = -40 to +105°C)

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

1/Transfer rate
Low-bit width

High-bit width

Baud rate error tolerance

s / )(
\ /

1/Transfer rate

High-/Low-bit width

Baud rate error tolerance

RxDq <

Remarks 1. Rb[Q]:Communication line (TxDq) pull-up resistance, Cb[F]: Communication line (TxDq) load
capacitance, Vo[V]: Communication line voltage
2. g: UART number (g = 0), g: PIM and POM number (g = 5)

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

m: Unit number, n: Channel number (mn = 00))
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(6) Communication at different potential (1.8 V, 2.5V, 3 V) (CSI mode) (master mode, SCKp... internal clock output)

12
(TA=-401t0 +105°C, 2.4V <Vop<5.5V, Vss =0 V)
Parameter Symbol Conditions MIN. TYP. MAX. Unit
SCKp cycle time tkevi tkeva > 4ffak| 4.0V <Vop <55V, 600 ns
27V<Ve<40V,
Cbh =30 pF, Ro = 1.4 kQ
2.7V<Vop<4.0V, 1000 ns
23V<Ve<27V,
Cb =30 pF, Ro = 2.7 kQ
24V <Vop<33V, 2300 ns
24V <Vb<20V,
Cb =30 pF, Ro = 5.5 kQ
SCKp high-level width tkHL 40V<Vop<55V,27V<Vb<40V, tkeyy/2 — ns
Cb = 30 pF, Ro = 1.4 kQ 150
27V<Vop<40V,23VVe<27YV, tkeva/2 — ns
Cb = 30 pF, Ro = 2.7 kQ 340
24V<Vop<33V,16V<Vh<20V, trevd/2 — ns
Cb = 30 pF, Ro = 5.5 kQ 916
SCKp low-level width kL1 40V<Vop<55V,27V<Vp<4.0V, |tkev/2-24 ns
Cb =30 pF, Ro = 1.4 kQ
27V<Vop<40V,23V<Vb<27V, |tkevd/2-36 ns
Cb = 30 pF, Ro = 2.7 kQ
24V<Vop<33V,16V<Vh<20V, trevd/2 — ns
Cb = 30 pF, Ro = 5.5 kQ 100

Cautions 1. Select the TTL input buffer for the Slp pin and the N-ch open drain output (Voo tolerance)

mode for the SOp pin and SCKp pin by using port input mode register g (PIMg) and port
output mode register g (POMg). For Vit and Vi, see the DC characteristics with TTL input
buffer selected.

2. Use it with Vbp 2 Vb.

(Remarks are listed two pages after the next page.)
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(6) Communication at different potential (1.8 V, 2.5V, 3 V) (CSI mode) (master mode, SCKp... internal clock output)

(212)
(TA=-40to +105°C, 2.4V <Vop <55V, Vss=0V)
Parameter Symbol Conditions MIN. TYP. MAX. Unit
Slp setup time tsiki 40V<Vop<55V,27V<Vb<4.0V, 162 ns
(to SCKpT)™e* Cb = 30 pF, Ro = 1.4 kQ
27V<Vop<4.0V,23V<Vb<27V, 354 ns
Cb =30 pF, Ro = 2.7 kQ
24V<Vop<33V,16V<Ve<20VMe3 | o958 ns
Cb =30 pF, Ro = 5.5 kQ
Slp hold time tksi1 40V<Vop<55V,27V<Vp<4.0V, 38 ns
(from SCKpT) "*** Cb =30 pF, Ro = 1.4 kQ
27V<Vop<4.0V,23V<Vb<27V, 38 ns
Cb =30 pF, Ro = 2.7 kQ
24V<Vop<33V,16V<Vo<2.0VNe3 38 ns
Cb =30 pF, Ro = 5.5 kQ
Delay time from SCKp! to tkso1 40V<Vop<55V,27V<Vb<4.0V, 200 ns
SOp output " Cb =30 pF, Ro = 1.4 kQ
27V<Vop<4.0V,23V<Vb<27V, 390 ns
Cb =30 pF, Ro = 2.7 kQ
24V<Vop<3.3V,1.6V<Vo<20VNe? 966 ns
Cb =30 pF, Ro = 5.5 kQ
Slp setup time tsik1 40V<Vop<55V,27VSVb<4.0V, 88 ns
(to SCKpl)"e? Cb = 30 pF, Ro = 1.4 kQ
27V<Vop<4.0V,23V<Vb<27V, 88 ns
Cb =30 pF, Ro = 2.7 kQ
24V<Vop<3.3V,1.6V<Vo<20VNV3 | 220 ns
Cb =30 pF, R = 5.5 kQ
Slp hold time tksi1 40V<Vop<55V,27V<Vp<4.0V, 38 ns
(from SCKpd) "¢ Cb = 30 pF, Ro = 1.4 kQ
27V<Vop<4.0V,23V<Vb<27V, 38 ns
Cb =30 pF, Ro = 2.7 kQ
24V<Vop<33V,16V<Vo<2.0VNe3 38 ns
Cb =30 pF, Ro = 5.5 kQ
Delay time from SCKpT to | tksox 40V<Vop<55V,27V<Vh<4.0V, 50 ns
SOp output " Cb =30 pF, Ro = 1.4 kQ
27V<Vop<4.0V,23V<Vb<27V, 50 ns
Cb =30 pF, Ro = 2.7 kQ
24V<Vop<33V,16V<Vo<2.0VNes 50 ns
Cb =30 pF, Ro = 5.5 kQ

(Notes, Cautions and Remarks are listed on the next page.)
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RL78/G1C 3. ELECTRICAL SPECIFICATIONS (G: Ta = -40 to +105°C)

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

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

CSI mode connection diagram (during communication at different potential)

<Master> Vb Vb
é Rob % Ro
SCKp ScK
RL78 microcontroller SIp SO  User's device
SOp SI

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

load capacitance, Vo[V]: Communication line voltage

2. p: CSl number (p = 00), m: Unit number , n: Channel number (mn = 00), g: PIM and POM number (g
=0,3,57)

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

4. CSI01 cannot communicate at different potential. Use other CSI for communication at different
potential.
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CSI mode serial transfer timing (master mode) (during communication at different potential)
(When DAPmn =0 and CKPmn =0, or DAPmn =1 and CKPmn =1.)

tkeve

J(TES

tkH1

SCKp \

Slp

tsik1 tksi

Input data

tkso1

SOp w Output data

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

SCKp _/

Slp

tkevl

tkHL

LN

.

tsik1

tksi1

Input data

tkso1

SOp

=

Output data

Remarks 1. p: CSI number (p = 00), m: Unit number, n: Channel number (mn = 00), g: PIM and POM number (g

=0,3,57)

2. CSI01 cannot communicate at different potential. Use other CSI for communication at different

potential.
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RL78/G1C 3. ELECTRICAL SPECIFICATIONS (G: Ta = -40 to +105°C)

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

input)
(TA=-401t0 +105°C, 2.4V <Vop<5.5V, Vss =0 V)
Parameter Symbol Conditions MIN. TYP. MAX. Unit
SCKp cycle time "*¢* tkevz 40V<Vp<55V, |20 MHz<fucx <24 MHz 24/fuck ns
27V<Vb<40V 8 MHz < fuck <20 MHz 20/fmek ns
4 MHz < fuck <8 MHz 16/fmck ns
fuck <4 MHz 12/fmek ns
27V<Vop<4.0V, 20 MHz < fuck <24 MHz 32/fmck ns
23V<W<27V 16 MHz < fuck <20 MHz 28/fmck ns
8 MHz < fuek <16 MHz 24/fmck ns
4 MHz < fuck <8 MHz 16/fmck ns
fmek <4 MHz 12/fmck ns
24V <Vop<33YV, 20 MHz < fuck <24 MHz 72/fmck ns
16V<W<20V™® | 16 MHz <fuek <20MHz | 64/fuck ns
’ 8 MHz < fuek <16 MHz 52/fmck ns
4 MHz < fuck <8 MHz 32/fmck ns
fmek <4 MHz 20/fmck ns
SCKp high-/low-level tkH2, 40V<Vop<55V,27V<Vp<40V tkey2/2 — ns
width tkiL2 24
27V<Vop<40V,23VWw<27V tkeya/2 — ns
36
24V <Vop<3.3V,16V<Vph<20Vhe? teva/2 — ns
100
Slp setup time tsik2 40V<Vop<55V,27V<Vb<40V 1/fvek + ns
(to SCKpT) Note? 40
27V<Vop<4.0V,23V<Vp<27V 1/fmek + ns
40
24V<Vop<3.3V,1.6V<Vh<2.0VWe? 1/fuc + ns
60
Slp hold time tksi2 1fvex + 62 ns
(from SCKpT) Note#
Delay time from SCKp{ to | tksoz 40V<Vop<55V,27V<Vb<4.0V, 2/fmck + ns
SOp output "***® Cb = 30 pF, Ro = 1.4 kQ 240
27V<Vop<4.0V,23V<Ve27V, 2/fmek + ns
Cb = 30 pF, Ro = 2.7 kQ 428
24V<Vop<3.3V,16V<Vb<20VNe? 2/fwck + ns
Cb = 30 pF, Ro = 5.5 kQ 1146

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

2. Use it with Voo > Vb.

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

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

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

(Caution and Remarks are listed on the next page.)
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Caution Select the TTL input buffer for the Sip pin and SCKp pin and the N-ch open drain output (Vob
tolerance) mode for the SOp pin by using port input mode register g (PIMg) and port output mode
register g (POMg). For ViH and Vi, see the DC characteristics with TTL input buffer selected.

CSI mode connection diagram (during communication at different potential)

<Slave>

SCKp

RL78 microcontroller SIp

SOp

Vb

T

SCK

SO User's device

SI

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

capacitance, Vo[V]: Communication line voltage

2. p: CSI number (p = 00), m: Unit number, n: Channel number (mn = 00), g: PIM and POM number (g

=0,3,5,7)

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

4. CSI01 cannot communicate at different potential. Use other CSI for communication at different

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

tkeyz

tkez tkH2

/
SCKp

tsik2 tksi2

Slp Input data

tkso2

SOp Output data

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

tkey2

tkH2 tkL2

SCKp /
\

tsik2 tksi2

Slp Input data

tkso2

SOp Output data

Remarks 1. p: CSI number (p = 00), m: Unit number, n: Channel number (mn = 00),

g: PIM and POM number (g =0, 3,5, 7)
2. CSI01 cannot communicate at different potential. Use other CSI for communication at different

potential.
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(8) Communication at different potential (1.8V, 2.5V, 3V) (simplified e mode) (1/2)
(TA=-40to +105°C, 2.4V <Vop <55V, Vss=0V)
Parameter Symbol Conditions MIN. MAX. Unit
SCLr clock frequency fscL 4.0V<Vop<55V, 400 "ot KHz
27V<Vb<4.0V,
Cb =50 pF, Ro = 2.7 kQ

27V<Vopb<4.0V, 400 Note ! KHz
23V<Vh<27V,
Cb =50 pF, Ro = 2.7 kQ

40V<Von<55V, 100 Note T Nz
27V<Vb<40V,
Cs =100 pF, Ry = 2.8 kQ

27V<Vopb<4.0V, 100 Nete KHz
23V<Vh<27V,
Cb =100 pF, Ro = 2.7 kQ

2.4V <Vop<33V, 100" kHz
1.6 V<Vo<2.0VNe2
Cb = 100 pF, Rs = 5.5 kQ
Hold time when SCLr = “L" tLow 4.0V<Vop<55V, 1200 ns
27V<Vb<4.0V,

Cb =50 pF, Rb = 2.7 kQ

27V<Vop<4.0V, 1200 ns
23V<Vh<27V,
Cb =50 pF, Ro = 2.7 kQ

40V<Vop<55V, 4600 ns
27V<Vb<4.0V,
Cb = 100 pF, Ro = 2.8 kQ

27V<Vop<4.0V, 4600 ns
23V<Ve<27V,
Cb = 100 pF, Ro = 2.7 kQ

24V <Vop<33V, 4650 ns
1.6 V<Vo<2.0VNe2
Cb =100 pF, Ro = 5.5 kQ
Hold time when SCLr = “H” tHIGH 4.0V<Vop<55V, 620 ns
27V<Ve<40V,

Cb =50 pF, Ro = 2.7 kQ

27V<Vopb<4.0V, 500 ns
23V<Vb<27V,
Cb =50 pF, Ro = 2.7 kQ

40V<Vop<b55YV, 2700 ns
27V<Vb<4.0V,
Cb = 100 pF, Ro = 2.8 kQ

27V<Vop<4.0V, 2400 ns
23V<Ve<27V,
Cb = 100 pF, Ro = 2.7 kQ

24V<Vop<33V, 1830 ns
1.6 V<Vo<2.0VNe?
Cb = 100 pF, Rs = 5.5 kQ

(Notes, Caution and Remarks are listed on the next page.)
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(8) Communication at different potential (1.8V, 2.5V, 3V) (simplified e mode) (2/2)

(TA=-40to +105°C, 2.4V <Vop <55V, Vss=0V)

Parameter

Symbol

Conditions

MIN.

MAX.

Unit

Data setup time (reception)

tsu:paT

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

1/fmck + 340

Note 3

ns

27V<Vop<4.0V,
23V<Vb<27V,
Cb =50 pF, Rb = 2.7 kQ

1/fmex +
340Nt 3

ns

40V<Vop<b55V,
27V<Vb<4.0V,
Cb =100 pF, Ro = 2.8 kQ

1/fvck + 760

Note 3

ns

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

1/fmck + 760

Note 3

ns

2.4V <Vop<3.3V,
1.6 V<Vo<2.0VNoes2
Cb =100 pF, Rb = 5.5 kQ

1/fmck + 570

Note 3

ns

Data hold time (transmission)

tHD:DAT

40V<Vop<55V,
27V<Vo<40V,
Cb =50 pF, Ro = 2.7 kQ

770

ns

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

770

ns

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

1420

ns

27V<Vop<4.0V,
23V<Ve<27V,
Cb = 100 pF, Ro = 2.7 kQ

1420

ns

24V <Vop<3.3V,
1.6 V<Vo<2.0VNe?
Cb = 100 pF, Ro = 5.5 kQ

1215

ns

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

2. Use it with Vbb > Vb.

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

Caution Select the TTL input buffer and the N-ch open drain output (Vop tolerance) mode for the SDAr pin

and the N-ch open drain output (Voo tolerance) mode for the SCLr pin by using port input mode
register g (PIMg) and port output mode register g (POMg). For Vi and Vi, see the DC
characteristics with TTL input buffer selected.

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

SDAr SDA
RL78 microcontroller
SCLr SCL

User's device

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

1/fscL

trow

SCLr \

tHIGH

SDAr /_\

tHD:DAT

tsu:paT

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

load capacitance, Vo[V]: Communication line voltage
2. r: lIC number (r = 00), g: PIM, POM number (g =0, 3, 5, 7)

3. fmck: Serial array unit operation clock frequency

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

Channel number (mn = 00)
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3.5.2 Serial interface IICA

(TA=-40to +105°C, 2.4V <Vob <55V, Vss=0V)
Parameter Symbol Conditions HS (high-speed main) Mode | Unit

Standard Fast Mode
Mode

MIN. | MAX. | MIN. | MAX.

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

Standard mode: fcik > 1 MHz 0 100 - - kHz
Setup time of restart condition tsu:sta 4.7 0.6 us
Hold time™'e* tHD:STA 4.0 0.6 us
Hold time when SCLAO = “L” tow 4.7 1.3 us
Hold time when SCLAO = “H” tHiGH 4.0 0.6 us
Data setup time (reception) tsu:pAT 250 100 ns
Data hold time (transmission)"**® 2 tHD:DAT 0 3.45 0 0.9 us
Setup time of stop condition tsu:sTo 4.0 0.6 us
Bus-free time teur 4.7 1.3 us

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

Caution The values in the above table are applied even when bit 1 (PIORL1) in the peripheral I/O redirection
register (PIOR) is 1. At this time, the pin characteristics (loH1, loL1, Voni, Vor1) must satisfy the
values in the redirect destination.

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

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

IICA serial transfer timing

tLow

SCLAO

i thieH tsu:sTa
: tHD:sTA tsu:pAT =
SDAAO | / \S /_gg X \ /
Stz)-p- ) _S-t-a-rt Restart St-o-r; )
condition condition condition condition
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3.5.3 USB

(1) Electrical specifications

(TA=-40to +105°C,3.0V<UVop<£3.6V,3.0V<Vopb<55V, Vss=0V)

Parameter Symbol Conditions MIN. TYP. MAX. Unit
UVop UVoo input voltage UVop Voo =3.0t0 5.5V, PXXCON =1, 3.0 3.3 3.6 \Y

characteristic VDDUSEB =0 (UVob < Vop)

UVob output voltage UVop Voo =4.0t05.5V, 3.0 3.3 3.6 \

characteristic PXXCON = VDDUSEB =1
UVsus UVeus input voltage UVeus Function 4.§\§t 5.00 5.25 \Y,

characteristic (4.02°'%)
Host 4.75 5.00 5.25 \%
Note Value of instantaneous voltage
(TA=-40to +105°C,3.0V<UVop<£3.6V,3.0V<Vopb<55V, Vss=0V)

Parameter Symbol Conditions MIN. TYP. MAX. Unit
UDPIi/UDMi Input voltage Vi1 2.0 \
pins input Vi 0.8 v
characteristic
(FSILS Difference input | Vol | UDP voltage — UDM voltage | 0.2 \
receiver) SenSitiVity

Difference Vem 0.8 2.5 \
common mode
range
UDPIi/UDMi Output voltage Vo lon =—-200 uA 2.8 3.6 \
pins output VoL lo = 2.4 mA 0 0.3 v
characteristic
(FS driver) Transi-ti | Rising | trr Rising: From 10% to 90 % of 4 20 ns
on time ; amplitude
Fall t ’ 4 20
- afng | Falling: From 90% to 10 % of ns
Matching VFRFM amplitude, 90 111.1 %
(TFR/TFF) CL =50 pF
Crossover voltage| Vrcrs 1.3 2.0 \
Output Zbrv UVob voltage = 3.3V, 28 44 Q
Impedance Pin voltage = 1.65 V
UDPIi/UDMi Output voltage Vo 2.8 3.6 \Y,
pins output VoL 0 03 v
characteristic — —
(LS driver) Transi-ti | Rising | tr Rising: From 10% to 90 % of 75 300 ns
on time ; amplitude
Falling |t ' 75 300 ns
- ng | ur Falling: From 90% to 10 % of
Matching . | Virem amplitude, 80 125 %
(TFR/TFF) CL = 200 to 600 pF
grpssover voltage| Vicrs When the host controller function is 1.3 2.0 vV
ote selected: The UDMi pin (i =0, 1) is
pulled up via 1.5 kQ.
When the function controller
function is selected: The UDPO and
UDMO pins are individually pulled
down via 15 kQ
UDPIi/UDMi Pull-down resistor| Reo 14.25 24.80 kQ
pins PUlbUp, - Tpull-up Tidie | Reul 0.9 1575 kQ
puli-down resistor
@i=0 Recep-t| Reua 1.425 3.09 kQ
only) ion
UVeus UVeus pull-down | Rveus UVsus voltage = 5.5V 1000 kQ
resistor
UVsus input Vin 3.20 \Y
voltage Vi 0.8 v

Note Excludes the first signal transition from the idle state.

Remark i=0,1
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3. ELECTRICAL SPECIFICATIONS (G: Ta = -40 to +105°C)

Timing of UDPi and UDMi

UDPi
/90 % 90 %
- Vers (Crossover voltage) N/ | _ _ . __.._. B
10 % 10 %
UDMi
R |, tr
(2) BC standard
(TA=-40to +105°C,3.0V<UVop<£3.6V,3.0V<Vopb<55V, Vss=0V)
Parameter Symbol Conditions MIN. TYP. MAX. Unit
UsSB UDPi sink current Iop_sink 25 175 HA
standard | ypwj sink current | lom_sink 25 175 LA
BC1.2
DCD source current | lop_src 7 13 HA
Dedicated charging Roce_par | 0V < UDP/UDM voltage < 1.0 V 200 Q
port resistor
Data detection voltage| Vpar_rer 0.25 0.4 \
UDPi source voltage | Vor_src Output current 250 pA 0.5 0.7 \Y,
UDMIi source voltage | Vom_src Output current 250 A 0.5 0.7
Remark i=0,1
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RL78/G1C 3. ELECTRICAL SPECIFICATIONS (G: Ta = -40 to +105°C)

(3) BC option standard (Host)
(TA=-40to +105°C, 4.75V<UVBUs<5.25V,3.0V<UVop£3.6V,24V<Vop<55V,Vss=0V)

Parameter Symbol Conditions MIN. TYP. MAX. Unit
UDPi output | VDSELi | 1000 Vp20 38 40 42 % UVsus
voltage (3:0] 1001 | Vezr 51.6 53.6 55.6 | % UVeus
(UVsus divider | (i=0, 1)
ratio) 1010 Vr20 38 40 42 % UVsus
«VDOUEi = 1 1100 Vps3 60 66 72 % UVaus
UDMi output | VDSELi | 1000 | Vm2o 38 40 42 % UVsus
voltage (3:0] 1001 | Vizo 38 40 42 | % UVeus
(UVsus divider | (i=0, 1)
ratio) 1010 | Vwer 51.6 53.6 55.6 % UVsus
«VDOUEi = 1 1100 Vwmsz3 60 66 72 % UVaus
UDPI VDSELi | 1000 | Vwoerr_uro | The rise of pin voltage detection voltage 56.2 % UVeus
compari'zlg;te 1 (3:0] Vhoere_owno| The fall of pin voltage detection voltage 29.4 % UVeus
voltage (i=0,1)

. . . 0

(UVaus divider 1001 | Vwoetr_urr | The rise of pin voltage detection voltage 60.5 % UVsus
ratio) Vhoere_owni | The fall of pin voltage detection voltage 45.0 % UVsus
¢VDOUEi =1 1010 | Vwoetr_ur2 | The rise of pin voltage detection voltage 56.2 % UVeus
¢ CUSDETEI =1 Hoerp_ownz| The fall of pin voltage detection voltage . o UVBus

i Vi The fall of pin vol d i I 29.4 % UV
UDMi VDSELIi | 1000 | Vuoerm_uro | The rise of pin voltage detection voltage 56.2 % UVeus
compariSOgte 1 (3:0] Vroerv_owno| The fall of pin voltage detection voltage 29.4 | % UVeus
voltage (i=0,1)

. . . 0
(UVaus divider 1001 | Vwuoerm_uri | The rise of pin voltage detection voltage 56.2 % UVBus
ratio) Vupoerm_ownz| The fall of pin voltage detection voltage 29.4 % UVsus
¢VDOUEI =1 1010 | Vwoetm_ur2 | The rise of pin voltage detection voltage 60.5 % UVeus
p! g g
o CUSDETEI =1 Vhoerm_pwnz| The fall of pin voltage detection voltage 45.0 % UVeus
UDPi pull-up detection 1000 | Ruper_puit | In full-speed mode, the power supply 1.575 kQ
Note 2 .
ote 1001 voltage range of pull-up resistors
Connect detection with connected to the USB function
the full speed function 1010 module is between 3.0 V and 3.6 V.
(pull-up resistor)
UDMIi pull-up detection | 1000 Ruper_puit | In low-speed mode, the power supply 1.575 kQ
Note 2 .
ote 1001 voltage range of pull-up resistors
Connect detection with connected to the USB function
the low-speed (pull-up 1010 module is between 3.0 V and 3.6 V.
resistor)
UDMi sink current 1000 IHDET_SINK 25 LA
detection Note 2
1001

Connect detection with
the BC1.2 portable 1010
device (sink resistor)

Notes 1. If the voltage output from UDPi or UDMi (i = 0, 1) exceeds the range of the MAX and MIN values prescribed
in this specification, DPCUSDETI (bit 8) and DMCUSDETI (bit 9) of the USBBCOPTI register are set to 1.
2. If the pull-up resistance or sink current prescribed in this specification is applied to UDPi or UDMi (i = 0,

1), DPCUSDETI (bit 8) and DMCUSDETI (bit 9) of the USBBCOPTIi register are set to 1.

Remark i=0,1
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3. ELECTRICAL SPECIFICATIONS (G: Ta = -40 to +105°C)

(4) BC option standard (Function)
(TA=-40to +105°C, 4.35V<UVBUs<5.25V,3.0V<UVop£3.6V,24V<Vop<55V,Vss=0V)

Parameter Symbol Conditions MIN. TYP. MAX. Unit
UDPIi/UDMi VDSELi | 0000 | Vooeto 27 32 37 % UVeus
input (301 10001 | Vooen 29 34 39 | % UVeus
reference (i=0)
voltage 0010 | Vooer2 32 37 42 % UVsus
(UVsus divider 0011 | Vooers 35 40 45 % UVsus
ratio) 0100 | Voers 38 43 48 % UVeus
* VDOUEI =0 0101 | Vooers 41 46 51 % UVaus

(=09 0110 | Vooers 44 49 54 % UVsus
0111 | Vooer? a7 52 57 % UVeus
1000 | Vooets 51 56 61 % UVsus
1001 | VooEere 55 60 65 % UVsus
1010 | VbpeT10 59 64 69 % UVsus
1011 | Vooeru1 63 68 73 % UVsus
1100 | VbpeT12 67 72 e % UVsus
1101 | VooeT13 71 76 81 % UVsus
1110 | Vooeria 75 80 85 % UVsus
1111 | VooeTis 79 84 89 % UVsus
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3. ELECTRICAL SPECIFICATIONS (G: Ta = -40 to +105°C)

3.6 Analog Characteristics

3.6.1 A/D converter characteristics

Classification of A/D converter characteristics

Input channel

Reference Voltage

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

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

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

ANIO to ANI7
ANI16, ANI17, ANI19

Refer to 3.6.1 (1).

Refer to 3.6.1 (2).
Refer to 3.6.1 (1).

Internal reference voltage
Temperature sensor output
voltage

Refer to 3.6.1 (3).

Refer to 3.6.1 (4).

(1) When AVrer () = AVrerr/ANIO (ADREFP1 = 0, ADREFPO = 1), reference voltage (-) = AVrerm/ANI1
(ADREFM = 1), target pin: ANI2 to ANI7, internal reference voltage, and temperature sensor output

voltage

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

(=) =AVrerm=0V)

Parameter Symbol Conditions TYP. MAX. Unit
Resolution Res 10 bit
Overall error*** AINL | 10-bit resolution 2.4V <AVrerp <55V 1.2 +35 LSB
AVrerp = Vop "¢ 3
Conversion time tconv 10-bit resolution 3.6V<VbD<55V 2.125 39 us
;‘:‘\lrget pin: ANIZto | 5 7y < vop <55V | 3.1875 39 s
24V <Vbb<55V 39 Us
10-bit resolution 3.6V<Vbp<55V 2.375 39 us
Targetpin: Internal | 5 7\ <vpp <55V | 3.5625 39 us
reference voltage,
< <
and temperature 24V<Vop <55V 39 s
sensor output voltage
(HS (high-speed
main) mode)
Zero-scale error® 12 EZS 10-bit resolution 2.4V < AVRrerp < 5.5 V 025 | %FSR
AVrerp = Vop '3
Full-scale error™°ts *2 EFS 10-bit resolution 2.4V < AVrerr < 5.5 V 025 | %FSR
AVrerp = Vop '3
Integral linearity error™*'®* ILE 10-bit resolution 2.4V <AVrerp < 5.5V 12,5 LSB
AVrerp = Vop "¢ 3
Differential linearity error "**** DLE 10-bit resolution 2.4V <AVrerp < 5.5V +1.5 LSB
AVrerp = Vop '3
Analog input voltage Vain ANI2 to ANI7 AVRerp
Internal reference voltage Veer V¢4 v
(2.4 V £VpD £5.5V, HS (high-speed main)
mode)
Temperature sensor output voltage Vrupsas o€ 4 v
(2.4V <£Vpbp £5.5V, HS (high-speed main)
mode)
(Notes are listed on the next page.)
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RL78/G1C 3. ELECTRICAL SPECIFICATIONS (G: Ta = -40 to +105°C)

Notes 1. Excludes quantization error (£1/2 LSB).
2. This value is indicated as a ratio (%FSR) to the full-scale value.
3. When AVrerr < Vop, the MAX. values are as follows.
Overall error: Add £1.0 LSB to the MAX. value when AVrerr = Vob.
Zero-scale error/Full-scale error: Add £0.05%FSR to the MAX. value when AVrere = Vob.
Integral linearity error/ Differential linearity error: Add £0.5 LSB to the MAX. value when AVrere = Vob.
4. Refer to 3.6.2 Temperature sensor/internal reference voltage characteristics.

R0O1DS0348EJ0110 Rev.1.10 RENESAS Page 123 of 135
Nov 15, 2013



RL78/G1C 3. ELECTRICAL SPECIFICATIONS (G: Ta = -40 to +105°C)

(2) When reference voltage (+) = AVrerr/ANIO (ADREFP1 = 0, ADREFPO = 1), reference voltage (-) =
AVRerm/ANI1 (ADREFM = 1), target pin: ANI16, ANI17, ANI19

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

Parameter Symbol Conditions MIN. TYP. MAX. Unit
Resolution Res 8 10 bit
Overall error™®¢* AINL | 10-bit resolution 2.4V <AVrerp <55V 1.2 45.0 LSB
AVrerp = Vpp "ot 3
Conversion time tconv 10-bit resolution 3.6V<Vbp<55V 2.125 39 us
Target ANI pin: 27V<Vop<55V | 3.1875 39 S
ANI16, ANI17, ANI19
24V <VDD<55V 17 39 us
Zero-scale error® 12 EZS 10-bit resolution 2.4V <AVrerp <55V +0.35 | %FSR
AVRerp = Vpp "¢ 3
Full-scale error™**®*2 EFS 10-bit resolution 2.4V < AVrerp <55V +0.35 | %FSR
AVRerp = Vpp "ot 3
Integral linearity error™*'®* ILE 10-bit resolution 2.4V <AVrerp < 5.5V +3.5 LSB
AVRerp = Vpp "¢ 2
Differential linearity error *'** DLE 10-bit resolution 2.4V < AVrerp < 5.5V 42.0 LSB
AVRerp = Vpp "ot 3
Analog input voltage Vain ANI16, ANI17, ANI19 0 AVRerp \Y
and Vob

Notes 1. Excludes quantization error (£1/2 LSB).
2. This value is indicated as a ratio (%FSR) to the full-scale value.
3. When AVrerr < Vop, the MAX. values are as follows.
Overall error: Add £4.0 LSB to the MAX. value when AVrerr = Vop.
Zero-scale error/Full-scale error: Add £0.20%FSR to the MAX. value when AVrerr = Vob.
Integral linearity error/ Differential linearity error: Add +2.0 LSB to the MAX. value when AVrere = Vob.

RO1DS0348EJ0110 Rev.1.10 RENESAS Page 124 of 135
Nov 15, 2013
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(3) Reference voltage (+) = Voo (ADREFP1 = 0, ADREFPO = 0), Reference voltage (-) = Vss (ADREFM = 0),
target ANI pin: ANIO to ANI7, ANI16, ANI17, ANI19, internal reference voltage, and temperature sensor
output voltage

(TA=-40to +105°C, 2.4V <Vop<£5.5V, Vss =0V, Reference voltage (+) = Voo, Reference voltage (=) = Vss)

Parameter Symbol Conditions MIN. TYP. MAX. Unit
Resolution Res 8 10 bit
Overall error**® 2 AINL 10-bit resolution 24V<VpD<55V 1.2 £7.0 LSB
Conversion time tconv 10-bit resolution 3.6V<Vbp<55V | 2125 39 us

Target ANI pin: 2.7V<Vop<55V | 3.1875 39 us

ANIO to ANI7, ANI16, - -

ANI17, ANI19 24V<Vpb<55V 17 39 us

10-bit resolution 36V<Vbpb<55V | 2375 39 us

Target ANI pin: Internal 27V<Vob<55V | 3.5625 39 s

reference voltage, and

24V<VbD<55V 17 39 Us

temperature sensor

output voltage (HS

(high-speed main) mode)
Zero-scale error"*®* 2 EZS 10-bit resolution 24V<VbD<55V 10.60 | %FSR
Full-scale error™'es 2 EFS 10-bit resolution 24V <Vbb<5.5V 40.60 | %FSR
Integral linearity error**®* ILE 10-bit resolution 24V<VDD<55V +4.0 LSB
Differential linearity error ****| DLE 10-bit resolution 24V<VDD<55V +2.0 LSB
Analog input voltage VaiN ANIO to ANI7, ANI16, ANI17, ANI19 0 Vop \%

Internal reference voltage Vecr "3 \%

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

mode)

Temperature sensor output voltage Vrupsas 0t 3 \Y

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

mode)

Notes 1. Excludes quantization error (£1/2 LSB).
2. This value is indicated as a ratio (%FSR) to the full-scale value.
3. Referto 3.6.2 Temperature sensor/internal reference voltage characteristics.
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(4) When Reference voltage (+) = Internal reference voltage (ADREFP1 = 1, ADREFPO = 0), Reference
voltage (-) = AVrRerm/ANI1 (ADREFM = 1), target pin: ANIO to ANI7, ANI16, ANI17, ANI19

Note 3

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

AVrern " 4= 0V, HS (high-speed main) mode)

Parameter Symbol Conditions MIN. | TYP. | MAX. Unit
Resolution Res 8 Bit
Conversion time tconv 8-bit resolution 24V <Vpp<55V 17 39 us
Zero-scale error"*®* 2 EZS 8-bit resolution 24V<VpD<55V 10.60 | %FSR
Integral linearity error™*'®* ILE 8-bit resolution 24V<Vop<55V 42.0 LSB
Differential linearity error "**** DLE 8-bit resolution 24V<VDD<55V +1.0 LSB
Analog input voltage VAN 0 Veer"®3 v

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

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

Parameter Symbol Conditions MIN. TYP. MAX. Unit
Temperature sensor output voltage | Vives2s | Setting ADS register = 80H, Ta = +25°C 1.05 \%
Internal reference voltage VBer Setting ADS register = 81H 1.38 1.45 15 \Y
Temperature coefficient Fvrves | Temperature sensor that depends on the -3.6 mV/°C

temperature
Operation stabilization wait time tamp 5 us

3.6.3 POR circuit characteristics

(TA=-40to +105°C, Vss =0 V)

Parameter Symbol Conditions MIN. TYP. MAX. Unit
Detection voltage VeoR Power supply rise time 1.45 151 1.57 \%
VPDR Power supply fall time 1.44 1.50 1.56 \%
Minimum pulse width"**® Tew 300 us

Note Minimum time required for a POR reset when Voo exceeds below Veor. This is also the minimum time
required for a POR reset from when Voo exceeds below 0.7 V to when Voo exceeds Vror While STOP mode is

entered or the main system clock (fuan) is stopped through setting bit 0 (HIOSTOP) and bit 7 (MSTOP) in the
clock operation status control register (CSC).

Tew
Supply voltage (Vob)
VPoOR
Veor Or 0.7V
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3.6.4 LVD circuit characteristics

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

Parameter Symbol Conditions MIN. TYP. MAX. Unit

Detection Supply voltage level Vivbo Power supply rise time 3.90 4.06 4.22 \
voltage Power supply fall time 3.83 3.98 4.13 \
Vb1 Power supply rise time 3.60 3.75 3.90 \

Power supply fall time 3.53 3.67 3.81 \

Vb2 Power supply rise time 3.01 3.13 3.25 \

Power supply fall time 2.94 3.06 3.18 \

VLvos Power supply rise time 2.90 3.02 3.14 \

Power supply fall time 2.85 2.96 3.07 \

Vivba Power supply rise time 2.81 2.92 3.03 \

Power supply fall time 2.75 2.86 2.97 \

Vivos Power supply rise time 2.70 2.81 2.92 \

Power supply fall time 2.64 2.75 2.86 \

VLvpe Power supply rise time 2.61 2.71 2.81 \

Power supply fall time 2.55 2.65 2.75 \

Vwvor Power supply rise time 251 2.61 2.71 \

Power supply fall time 2.45 2.55 2.65 \

Minimum pulse width tw 300 us
Detection delay time to 300 us
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LVD Detection Voltage of Interrupt & Reset Mode
(TA=-40to +105°C, Vpor £ VDD £ 5.5V, Vss =0 V)

Parameter Symbol Conditions MIN. TYP. MAX. Unit
Interrupt and reset | Vivooo VPOC2, VPOC1, VPOCO =0, 1, 1, falling reset voltage 2.64 2.75 2.86 \Y
mode Vivop1 LVIS1, LVISO = 1, 0 |Rising release reset voltage| 2.81 2.92 3.03

Falling interrupt voltage 2.75 2.86 2.97 \
Vivop2 LVIS1, LVISO =0, 1 |Rising release reset voltage| 2.90 3.02 3.14 \%
Falling interrupt voltage 2.85 2.96 3.07 \
Vivops LVIS1, LVIS0 =0, 0 |Rising release reset voltage| 3.90 4.06 4.22 \%
Falling interrupt voltage 3.83 3.98 4.13 \

3.6.5 Power supply voltage rising slope characteristics

(Ta =—-40to +105°C, Vss = 0 V)

Parameter Symbol Conditions MIN. TYP. MAX. Unit

Power supply voltage rising slope Svop 54 V/ms

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

(TA=-40to +105°C, Vss =0 V)

Parameter Symbol Conditions MIN. TYP. MAX. Unit

Data retention supply voltage VbbDR 1.44"° 5.5 \Y

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

I STOP mode Operation mode
Data retention mode ————

)
((

Veo T VobbRrR

STOP instruction execution
. /
Standby release signal
(interrupt request) N
0
3.8 Flash Memory Programming Characteristics
(TA=-40to +105°C, 2.4V <Vop <55V, Vss =0 V)

Parameter Symbol Conditions MIN. TYP. MAX. Unit
CPU/peripheral hardware clock | feik 24V<Vpbb<55V 1 24 MHz
frequency
Number of code flash rewrites Cerwr Retaining years: 20 years Ta=+85°C 1,000 Times
Number of data flash rewrites Retaining years: 1 year Ta=+25°C 1,000,000
Notes 1, 2, 3

Retaining years: 5 years Ta=+85°C 100,000
Retaining years: 20 years Ta=+85°C 10,000

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

3.9 Dedicated Flash Memory Programmer Communication (UART)

(TA=-40to +105°C, 2.4V <Vop <55V, Vss=0V)

Parameter Symbol Conditions MIN. TYP. MAX. Unit
Transfer rate During serial programming 115,200 1,000,000, bps
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3.10 Timing Specs for Switching Flash Memory Programming Modes

(TA=-40to +105°C, 2.4V <Vop <55V, Vss=0V)

Parameter Symbol Conditions MIN. TYP. MAX. Unit
How long from when an external tsuinim POR and LVD reset must end before the 100 ms
reset ends until the initial external reset ends.
communication settings are
specified
How long from when the TOOLO | tsu POR and LVD reset must end before the 10 us
pin is placed at the low level until external reset ends.

an external reset ends

How long the TOOLO pin must be | tio POR and LVD reset must end before the 1 ms
kept at the low level after an external reset ends.
external reset ends

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

> <4>

RESET /

1 723 s + tvp

4

rocessin )
P time 9 OOH reception

{=———— =1 (TOOLRXD, TOOLTXD mode) ;

TOOLO

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

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

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

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

Remark tsuinit: The segment shows that it is necessary to finish specifying the initial communication settings within
100 ms from when the resets end.
tsu: How long from when the TOOLO pin is placed at the low level until an external reset ends
tio:  How long to keep the TOOLO pin at the low level from when the external and internal resets end

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

DRAWINGS

4. PACKAGE DRAWINGS

4.1 32-pin Products

R5F10JBCAFP, R5F10KBCAFP
R5F10JBCGFP, R5F10KBCGFP

JEITA Package Code

RENESAS Code

Previous Code

MASS (TYP) [g]

P-LQFP32-7x7-0.80

PLQP0032GB-A

P32GA-80-GBT-1

0.2

HD
%2
@2z 7 )
I fes 16| 1]
detail of lead end
1 171
1 1] \
1 (1 a ] .
-+ E HE \
1 1] B
1 1] j
0 - L
1 171
! 1]
(UNIT:mm)
ITEM DIMENSIONS
D 7.00£0.10
AT E 7.00+0.10
A2~ HD 9.00+0.20
/ \ HE 9.00+0.20
/ \ A 1.70 MAX.
BEEEEENEE ] \ Al 0.1040.10
J \ 1 / \\_1 A2 1.40
b 0.3740.05
E AL~ c 0.145+0.055
L 0.50+0.20
0 0° to 8°
NOTE
[e] 0.80
1.Dimensions “%1” and “%2” do not include mold flash. X 0.20
2.Dimension “%3” does not include trim offset. y 0.10
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RL78/G1C 4. PACKAGE DRAWINGS

R5F10JBCANA, R5F10KBCANA
R5F10JBCGNA, R5F10KBCGNA

JEITA Package Code RENESAS Code Previous Code MASS (TYP) [g]
P-HWQFN32-5x5-0.50 PWQNO0032KB-A P32K8-50-3B4-3 0.06
D

DETAIL OF (A) PART

(UNIT:mm)
ITEM DIMENSIONS
D 5.00+0.05
D2 E 5.00+0.05
0.75%0.0
EXPOSED DIE PAD A 7520.05
/ b 0.2570.05
1 3 0.07
Jguuuyjuguuy [e] 050
2D =R Lp 0.40%0.10
) - X 0.05
S d y 0.05
D (an
E2
D + (an
P - D2 E2
D E 'TEM MIN [NOM[MAX| MIN [NOM[MAX
2500 16 EXPOSED
%f DIEPAD | A |3.45|3.50/3.55|3.45/3.50/3.55
n n n n m m n VARIATIONS

b[H|x ®|s|AB|
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RL78/G1C 4. PACKAGE DRAWINGS

4.2 48-pin products

R5F10JGCAFB, R5F10KGCAFB
R5F10JGCGFB, R5F10KGCGFB

JEITA Package Code RENESAS Code Previous Code MASS (TYP) [g]
P-LFQFP48-7x7-0.50 PLQPO048KF-A P48GA-50-8EU-1 0.16

HD

D

[T AT AR

36 25
37 24 ]
.

—] — )
—] — l
— — 0 — L
—] — .

—+ E HE p
— —
—] — == L1~
—] —
— —

J—t=—=48 13— (UNIT:mm)
ITEM DIMENSIONS

‘ ‘ D 7.00£0.20
] UHH UHH | HH 7002020
ZE L] HD 9.00+0.20

HE 9.00+0.20

- ZD A 1.60 MAX.
Al 0.10+0.05
b || x @] s |
@ ® A A2 1.40+0.05
0.25
A2 b 0.22+0.05
+0.055
c 0.145%7 922
/ \ L 0.50
Faulililiiilinine O oo
e e X L1 1.00+0.20
0+5°
=]y ] T
[e] 0.50
X 0.08
y 0.08
ZD 0.75
NOTE
ZE 0.75

Each lead centerline is located within 0.08 mm of
its true position at maximum material condition.
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RL78/G1C

4. PACKAGE DRAWINGS

R5F10JGCANA, R5F10KGCANA
R5F10JGCGNA, R5F10KGCGNA

JEITA Package Code

RENESAS Code

Previous Code

MASS (TYP) [g]

P-HWQFN48-7x7-0.50

PWQNO0048KB-A

P48K8-50-5B4-4

0.13

DETAIL OF (A) PART

+ : A
S
] O
(UNIT:mm)
ITEM DIMENSIONS
D 7.00£0.05
D2 E 7.00+0.05
A 0.75+0.05
EXPOSED DIE PAD +0.05
b 0252003
1 12 .
UUUUUUUUUUY 1, [e] 050
48P Lp 0.40%0.10
g g X 0.05
= p y 0.05
> d
) (=
») + d E2
») d
) (-
») d ITEM D2 E2
=) - MIN [NOM[MAX| MIN [NOM|[MAX
37D 4 EXPOSED
DIE PAD 5.45(5.505.55(5.45(5.505.55|
3%0 ﬂﬂﬂﬂﬂﬂﬂﬂzﬂs VARIATIONS
—Lp e
b[S|x ®|s|AB|
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Revision History

RL78/G1C Data Sheet

Description
Rev. Date Page Summary
0.01 Sep 20, 2012 - First Edition issued
1.00 Aug 08, 2013 Throughout | Deletion of the bar over SCK and SCKxx
Renaming of fext to fexs
Renaming of interval timer (unit) to 12-bit interval timer
Addition of products for G: Industrial applications (Ta = -40 to +105 °C)
Change of 1.1 Features
Change of 1.2 List of Part Numbers
3 Modification of Figure 1-1. Part Number, Memory Size, and Package of RL78/G1C
4,5 Addition of remark to 1.3 Pin Configuration (Top View)
15, 16 Change of 1.6 Outline of Functions
17t0 76 Addition of a whole chapter
77 to 131 | Addition of a whole chapter
132 Addition of products for G: Industrial applications (Ta = -40 to +105 °C))
1.10 Nov 15, 2013 77 Caution 3 added.
79 Note for operating ambient temperature in 3.1 Absolute Maximum Ratings deleted.

SuperFlash is aregistered trademark of Silicon Storage Technology, Inc. in several countries including the United
States and Japan.

Caution: This product uses SuperFlash® technology licensed from Silicon Storage Technology, Inc.

All trademarks and registered trademarks are the property of their respective owners.
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NOTES FOR CMOS DEVICES

(1) VOLTAGE APPLICATION WAVEFORM AT INPUT PIN: Waveform distortion due to input noise or a
reflected wave may cause malfunction. If the input of the CMOS device stays in the area between VIL
(MAX) and VIH (MIN) due to noise, etc., the device may malfunction. Take care to prevent chattering noise
from entering the device when the input level is fixed, and also in the transition period when the input level
passes through the area between VIL (MAX) and VIH (MIN).

(2) HANDLING OF UNUSED INPUT PINS: Unconnected CMOS device inputs can be cause of malfunction. If
an input pin is unconnected, it is possible that an internal input level may be generated due to noise, etc.,
causing malfunction. CMOS devices behave differently than Bipolar or NMOS devices. Input levels of
CMOS devices must be fixed high or low by using pull-up or pull-down circuitry. Each unused pin should be
connected to VDD or GND via a resistor if there is a possibility that it will be an output pin. All handling
related to unused pins must be judged separately for each device and according to related specifications
governing the device.

(3) PRECAUTION AGAINST ESD: A strong electric field, when exposed to a MOS device, can cause
destruction of the gate oxide and ultimately degrade the device operation. Steps must be taken to stop
generation of static electricity as much as possible, and quickly dissipate it when it has occurred.
Environmental control must be adequate. When it is dry, a humidifier should be used. It is recommended
to avoid using insulators that easily build up static electricity. Semiconductor devices must be stored and
transported in an anti-static container, static shielding bag or conductive material. All test and measurement
tools including work benches and floors should be grounded. The operator should be grounded using a wrist
strap. Semiconductor devices must not be touched with bare hands. Similar precautions need to be taken
for PW boards with mounted semiconductor devices.

(4) STATUS BEFORE INITIALIZATION: Power-on does not necessarily define the initial status of a MOS
device. Immediately after the power source is turned ON, devices with reset functions have not yet been
initialized. Hence, power-on does not guarantee output pin levels, 1/O settings or contents of registers. A
device is not initialized until the reset signal is received. A reset operation must be executed immediately
after power-on for devices with reset functions.

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

(6) INPUT OF SIGNAL DURING POWER OFF STATE : Do not input signals or an 1/O pull-up power supply
while the device is not powered. The current injection that results from input of such a signal or I/O pull-up
power supply may cause malfunction and the abnormal current that passes in the device at this time may
cause degradation of internal elements. Input of signals during the power off state must be judged
separately for each device and according to related specifications governing the device.




Notice

1. Descriptions of circuits, software and other related information in this document are provided only to illustrate the operation of semiconductor products and application examples. You are fully responsible for
the incorporation of these circuits, software, and information in the design of your equipment. Renesas Electronics assumes no responsibility for any losses incurred by you or third parties arising from the

use of these circuits, software, or information.

2. Renesas Electronics has used reasonable care in preparing the ir ion included in this , but Renesas Electronics does not warrant that such information is error free. Renesas Electronics
assumes no liability whatsoever for any damages incurred by you resulting from errors in or omissions from the information included herein.
3. Renesas Electronics does not assume any liability for infringement of patents, copyrights, or other intellectual property rights of third parties by or arising from the use of Renesas Electronics products or

technical information described in this document. No license, express, implied or otherwise, is granted hereby under any patents, copyrights or other intellectual property rights of Renesas Electronics or

others.

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

third parties arising from such alteration, modification, copy or otherwise misappropriation of Renesas Electronics product.

5. Renesas Electronics products are classified according to the following two quality grades: "Standard" and "High Quality". The recommended applications for each Renesas Electronics product depends on

the product's quality grade, as indicated below.

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

equipment; and industrial robots etc.

"High Quality": Trar equipment , trains, ships, etc.); traffic control systems; anti-disaster systems; anti-crime systems; and safety equipment etc.

Renesas Electronics products are neither intended nor authorized for use in products or systems that may pose a direct threat to human life or bodily injury (artificial life support devices or systems, surgical
implantations etc.), or may cause serious property damages (nuclear reactor control systems, military equipment etc.). You must check the quality grade of each Renesas Electronics product before using it
in a particular application. You may not use any Renesas Electronics product for any application for which it is not intended. Renesas Electronics shall not be in any way liable for any damages or losses
incurred by you or third parties arising from the use of any Renesas Electronics product for which the product is not intended by Renesas Electronics.

6. You should use the Renesas products i in this within the range specified by Renesas Electronics, especially with respect to the maximum rating, operating supply voltage

range, movement power voltage range, heat radiation characteristics, installation and other product characteristics. Renesas Electronics shall have no liability for malfunctions or damages arising out of the

use of Renesas Electronics products beyond such specified ranges.

7. Although Renesas Electronics endeavors to improve the quality and reliability of its products, semiconductor products have specific ct
malfunctions under certain use conditions. Further, Renesas Electronics products are not subject to radiation resistance design. Please be sure to implement safety measures to guard them against the
possibility of physical injury, and injury or damage caused by fire in the event of the failure of a Renesas Electronics product, such as safety design for hardware and software including but not limited to

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

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

8. Please contact a Renesas Electronics sales office for details as to environmental matters such as the environmental compatibility of each Renesas Electronics product. Please use Renesas Electronics

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

no liability for damages or losses occurring as a result of your noncompliance with applicable laws and regulations.

9. Renesas Electronics products and technology may not be used for or incorporated into any products or systems whose manufacture, use, or sale is prohibited under any applicable domestic or foreign laws or
regulations. You should not use Renesas Electronics products or technology described in this document for any purpose relating to military applications or use by the military, including but not limited to the

development of weapons of mass destruction. When exporting the Renesas Electronics products or technology described in this document, you should comply with the applicable export control laws and

regulations and follow the procedures required by such laws and regulations.
10.

1)

contents and conditions set forth in this document, Renesas Electronics assumes no responsibility for any losses incurred by you or third parties as a result of unauthorized use of Renesas Electronics

products.

11. This document may not be reproduced or duplicated in any form, in whole or in part, without prior written consent of Renesas Electronics.

12. Please contact a Renesas Electronics sales office if you have any questions regarding the i ion contained in this or Renesas Electronics products, or if you have any other inquiries.

(Note 1) "Renesas Electronics” as used in this document means Renesas Electronics Corporation and also includes its majority-owned subsidiaries.

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

Itis the responsibility of the buyer or distributor of Renesas Electronics products, who distributes, disposes of, or otherwise places the product with a third party, to notify such third party in advance of the

such as the of failure at a certain rate and

Because the evaluation of microcomputer software alone is very difficult,

RENESAS

SALES OFFICES Renesas Electronics Corporation

http://www.renesas.com

Refer to "http://www.renesas.com/" for the latest and detailed information.

Renesas Electronics America Inc.
2880 Scott Boulevard Santa Clara, CA 95050-2554, U.S.A.
Tel: +1-408-588-6000, Fax: +1-408-588-6130

Renesas Electronics Canada Limited
1101 Nicholson Road, Newmarket, Ontario L3Y 9C3, Canada
Tel: +1-905-898-5441, Fax: +1-905-898-3220

Renesas Electronics Europe Limited

Dukes Meadow, Millboard Road, Bourne End, Buckinghamshire, SL8 5FH, U.K

Tel: +44-1628-651-700, Fax: +44-1628-651-804

Renesas Electronics Europe GmbH

Arcadiastrasse 10, 40472 Diisseldorf, Germany

Tel: +49-211-65030, Fax: +49-211-6503-1327

Renesas Electronics (China) Co., Ltd.

7th Floor, Quantum Plaza, No.27 ZhiChunLu Haidian District, Beijing 100083, P.R.China
Tel: +86-10-8235-1155, Fax: +86-10-8235-7679

Renesas Electronics (Shanghai) Co., Ltd.
Unit 204, 205, AZIA Center, No.1233 Lujiazui Ring Rd., Pudong District, Shanghai 200120, China
Tel: +86-21-5877-1818, Fax: +86-21-6887-7858 / -7898

Renesas Electronics Hong Kong Limited
Unit 1601-1613, 16/F., Tower 2, Grand Century Place, 193 Prince Edward Road West, Mongkok, Kowloon, Hong Kong
Tel: +852-2886-9318, Fax: +852 2886-9022/9044

Renesas Electronics Taiwan Co., Ltd.
13F, No. 363, Fu Shing North Road, Taipei, Taiwan
Tel: +886-2-8175-9600, Fax: +886 2-8175-9670

Renesas Electronics Singapore Pte. Ltd.
80 Bendemeer Road, Unit #06-02 Hyflux Innovation Centre Singapore 339949
Tel: +65-6213-0200, Fax: +65-6213-0300

Renesas Electronics Malaysia Sdn.Bhd.

Unit 906, Block B, Menara Amcorp, Amcorp Trade Centre, No. 18, Jin Persiaran Barat, 46050 Petaling Jaya, Selangor Darul Ehsan, Malaysia

Tel: +60-3-7955-9390, Fax: +60-3-7955-9510

Renesas Electronics Korea Co., Ltd.

11F., Samik Lavied' or Bldg., 720-2 Yeoksam-Dong, Kangnam-Ku, Seoul 135-080, Korea
Tel: +82-2-558-3737, Fax: +82-2-558-5141

© 2013 Renesas Electronics Corporation. All rights reserved.
Colophon 2.2



	1.  OUTLINE
	1.1  Features
	1.2  List of Part Numbers
	1.3  Pin Configuration (Top View)
	1.3.1  32-pin products
	1.3.2  48-pin products

	1.4  Pin Identification
	1.5  Block Diagram
	1.5.1  32-pin products
	1.5.2  48-pin products

	1.6  Outline of Functions

	2.  ELECTRICAL SPECIFICATIONS (A: TA = -40 to +85℃)
	2.1  Absolute Maximum Ratings
	2.2  Oscillator Characteristics
	2.2.1  X1, XT1 oscillator characteristics
	2.2.2  On-chip oscillator characteristics
	2.2.3  PLL oscillator characteristics

	2.3  DC Characteristics
	2.3.1  Pin characteristics
	2.3.2  Supply current characteristics

	2.4  AC Characteristics
	2.4.1  Basic operation

	2.5  Peripheral Functions Characteristics
	2.5.1  Serial array unit
	2.5.2  Serial interface IICA
	2.5.3  USB

	2.6  Analog Characteristics
	2.6.1  A/D converter characteristics
	2.6.2  Temperature sensor/internal reference voltage characteristics
	2.6.3  POR circuit characteristics
	2.6.4  LVD circuit characteristics
	2.6.5  Power supply voltage rising slope characteristics

	2.7  Data Memory STOP Mode Low Supply Voltage Data Retention Characteristics
	2.8  Flash Memory Programming Characteristics
	2.9  Dedicated Flash Memory Programmer Communication (UART)
	2.10  Timing Specs for Switching Flash Memory Programming Modes

	3.  ELECTRICAL SPECIFICATIONS (G: TA = -40 to +105℃)
	3.1  Absolute Maximum Ratings
	3.2  Oscillator Characteristics
	3.2.1  X1, XT1 oscillator characteristics
	3.2.2  On-chip oscillator characteristics
	3.2.3  PLL oscillator characteristics

	3.3  DC Characteristics
	3.3.1  Pin characteristics
	3.3.2  Supply current characteristics

	3.4  AC Characteristics
	3.4.1  Basic operation

	3.5  Peripheral Functions Characteristics
	3.5.1  Serial array unit
	3.5.2  Serial interface IICA
	3.5.3  USB

	3.6  Analog Characteristics
	3.6.1  A/D converter characteristics
	3.6.2  Temperature sensor/internal reference voltage characteristics
	3.6.3  POR circuit characteristics
	3.6.4  LVD circuit characteristics
	3.6.5  Power supply voltage rising slope characteristics

	3.7  Data Memory STOP Mode Low Supply Voltage Data Retention Characteristics
	3.8  Flash Memory Programming Characteristics
	3.9  Dedicated Flash Memory Programmer Communication (UART)
	3.10  Timing Specs for Switching Flash Memory Programming Modes

	4.  PACKAGE  DRAWINGS
	4.1  32-pin Products
	4.2  48-pin products 

	Revision History
	NOTES FOR CMOS DEVICES
	Notice



