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Welcome to E-XFL.COM

What is "Embedded - Microcontrollers"?

"Embedded - Microcontrollers" refer to small, integrated
circuits designed to perform specific tasks within larger
systems. These microcontrollers are essentially compact
computers on a single chip, containing a processor core,
memory, and programmable input/output peripherals.
They are called "embedded" because they are embedded
within electronic devices to control various functions,
rather than serving as standalone computers.
Microcontrollers are crucial in modern electronics,
providing the intelligence and control needed for a wide
range of applications.

Applications of "Embedded -
Microcontrollers"

Active

RL78

16-Bit

32MHz

CSl, I2C, LINbus, UART/USART
DMA, LVD, POR, PWM, WDT
32

32KB (32K x 8)

FLASH

2K'x 8

1.6V ~ 3.6V

A/D 24x12b

Internal

-40°C ~ 105°C (TA)
Surface Mount

48-LQFP

48-LFQFP (7x7)
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RL78/G1A

1. OUTLINE

<R>

<R>

Table 1-1.

List of Ordering Part Numbers

Pin count

Package

Fields of
ApplicationNete

Ordering Part Number

25 pins

25-pin plastic WFLGA
(3 x 3 mm, 0.5 mm pitch)

A

R5F10E8AALA#UO, R5F10E8CALA#UO,
R5F10E8DALA#UO, RSF10ESEALA#UO,
R5F10E8AALA#WO, R5F10E8CALA#WO,
R5F10E8DALA#WO0, R5F10ES8EALA#WO

R5F10E8AGLA#UO, RSF10E8CGLA#UO,
R5F10E8DGLA#UO, R5F10ES8EGLA#UO,
R5F10E8AGLA#WO, R5F10E8CGLA#WO,
R5F10E8DGLA#WO0, R5F 10ESEGLA#WO

32 pins

32-pin plastic HWQFN
(5 x5 mm, 0.5 mm pitch)

R5F10EBAANA#UO, RSF10EBCANA#UO,
R5F10EBDANA#UO, R5F10EBEANA#UO,
R5F10EBAANA#WO0, R5F10EBCANA#WO,
R5F10EBDANA#WO0, R5F10EBEANA#WO0

R5F10EBAGNA#UO, R5F10EBCGNA#UO,
R5F10EBDGNA#UO, R5F10EBEGNA#UO,
R5F10EBAGNA#WO0, R5F10EBCGNA#WO,
R5F10EBDGNA#WO0, R5F10EBEGNA#WO0

48 pins

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

R5F10EGAAFB#V0, R5F10EGCAFB#V0,
R5F10EGDAFB#V0, R5F10EGEAFB#VO0,
R5F10EGAAFB#X0, R5F10EGCAFB#XO0,
R5F10EGDAFB#X0, R5F10EGEAFB#X0

R5F10EBAGNA#V0, R5F10EBCGNA#V0,
R5F10EBDGNA#V0, R5F10EBEGNA#VO0,
R5F10EBAGNA#X0, R5F10EBCGNA#X0,
R5F10EBDGNA#X0, R5F10EBEGNA#X0

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

R5F10EGAANA#UO, R5F10EGCANA#UO,
R5F10EGDANA#UO, R5F10EGEANA#UO,
R5F10EGAANA#WO, R5F10EGCANA#WO,
R5F10EGDANA#WO0, R5F10EGEANA#WO

R5F10EGAGNA#UO, R5F10EGCGNA#UO,
R5F10EGDGNA#UO, R5F10EGEGNA#UO,
R5F10EGAGNA#WO0, RSF10EGCGNA#WO,
R5F10EGDGNA#WO0, R5F10EGEGNA#WO0

64 pins

64-pin plastic LFQFP
(10 x 10 mm, 0.5 mm
pitch)

R5F10ELCAFB#V0, R5F10ELDAFB#V0, R5F10ELEAFB#VO0,
R5F10ELCAFB#X0, R5F10ELDAFB#X0, R5F10ELEAFB#X0

R5F10ELCGFB#V0, R5F10ELDGFB#V0,
R5F10ELEGFB#VO0,
R5F10ELCGFB#X0, R5F10ELDGFB#X0, R5F10ELEGFB#X0

64-pin plastic VFBGA
(4 x 4 mm, 0.4 mm pitch)

R5F10ELCABG#UO, R5F10ELDABG#UO,
R5F10ELEABG#UO, RSF10ELCABG#WO,
R5F10ELDABG#WO0, R5F10ELEABG#WO

R5F10ELCGBG#UO0, R5F10ELDGBG#UO,
R5F10ELEGBG#UO, R5F10ELCGBG#WO,
R5F10ELDGBG#WO0, R5F10ELEGBG#W0

Note For the fields of application, see Figure 1-1

Caution

Part Number, Memory Size, and Package of RL78/G1A.

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/G1A 1. OUTLINE

1.3 Pin Configuration (Top View)

1.3.1  25-pin products

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

Top View Bottom View

LY O O e 5 (ooo A
SHOEGHONEY 4 ONONONONGO)
SISO NS 3 OOOOO
NSNS NONY 2 ONONONON®

‘ Loy 0 [P 000 Qy
i

<R> .

A B\C D E E D C B[A
INDEX MARK INDEX MARK
A B c D E
P40/TOOLO RESET PO3/ANI16/ P23/ANI3/ AVss
5 RxD1/TO00/ (KR3) 5
(KR1)
P122/X2/ P137/INTPO PO2/ANI17/ P22/ANI2/ AVop
4 | EXCLK TXD1/TI00/ (KR2) .
(KRO)
P121/X1 Voo P21/ANI1/ P11/ANI20/ P10/ANI18/
3 AVRem SI00/SDA0O/ sCKoo/scLoo |,
RxDO/
TOOLRXD
REGC Vss P30/ANI27/ P51/ANI25/ P50/ANI26/
5 SCK11/SCL11/ | SO11/INTP2 SI11/SDA11 5
INTP3 INTP1
P60/SCLAO P61/SDAAQ P31/ANI29/TI03/ | P12/ANI21/ P20/ANIO/
) TO03/PCLBUZO | SO00/TXDO/ AVRrerp ]
/INTP4 TOOLTxD
A B c D E

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).

R0O1DS0151EJ0210 Rev.2.10 RENESAS Page 5 of 125
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RL78/G1A 1. OUTLINE

1.3.2 32-pin products

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

20/S100/SDA00/RxD0/TOOLRxD/(KR1)
21/SO00/TxDO/TOOLTxD/(KR2)

22/S020/TxD2/(KR3)
24/SCK20/SCL20/PCLBUZ1/(KR5)

18/SCK00/SCL00/(KRO)
23/S120/SDA20/RxD2/(KR4)

O P10/AN
O P11/AN
O P12/AN
O P13/AN
O P14/AN

P15/AN

(O AVss
O AVop

exposed die pad

2423222120191817
P24/ANI4/(KRE) O=—25 _ _ _ _ _ _ _ _ 16 |+—=0O P51/SO11/INTP2
P23/ANI3/(KR4) O~—={26 ' 15 [+——=0O P50/ANI26/SI11/SDA11/INTP1
P22/ANI2/(KR3) O=——={27 14 |+—=0O P30/ANI27/SCK11/SCL11/INTP3

|
|
|
|
<R> P21/ANI1/AVreru O=—»f28 1 RL78/GIA 1 43k 0 P70/ANI28/KRO
P20/ANIO/AVrere O=——=120 | (TopView) | 12 le——=O P31/ANI29/TIO3/TO03/PCLBUZO/INTP4
PO3/ANI16/RxD1/TO00/(KR2) O 30 , I 11 [=—O P62
PO2/ANI7/TXD1/TIO0/KRT) O=—{31 ~ ! 10 [=—=0O P61/SDAAO
P120/ANI19/(KR0) O 32@ 9 |+—=O P60/SCLAO
A1 23456738
INDEX MARK ALY 88
R
oW Z XN
Eeg Wy
§ °g
o a4y
N
a

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/O
redirection register (PIOR).

<R> 3. Itis recommended to connect an exposed die pad to Vss.
R0O1DS0151EJ0210 Rev.2.10 RENESAS Page 6 of 125
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RL78/G1A

1. OUTLINE

<R>

1.3.3 48-pin products

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

0/AVREFP
1/AVREFM
2/(KR2)

3/(KR3)

4/(KR4)

5/(KR5)

6
7

R [=—=O P03/ANI16/RxD1/TO00/(KR1)

&[=—O P140/PCLBUZO/INTPE

& |=——=O P02/ANI17/TxD1/TI00/(KRO)
S——=0P130

& |=—0 P20/AN

Ql=—0O P21/AN

Bl=—=0 P22/AN

Bl=—=0 P23/AN

N |=—0 P24/aN

N [=——0 p25/AN

B|=—0O P26/AN

B f=—O P27/AN

P120/ANI19 O=~—=37 24 [« O AVss
P41/ANI30/TI07/TO07 O 38 23 |«——=OAVoD
P40/TOOL0O 39 22|«——=OP150/ANI8
RESETO—=40 21 [«——=OP10/ANI18/SCK00/SCLO0/(KRO)
P124/XT2/EXCLKS O—={41 20 [«——=OP11/ANI20/SI100/SDAOO/RXDO/TOOLRXD/(KR1)
P123/XT1 O——={42 RL78/G1A 19 |«——~(OP12/ANI21/SO00/TXDO/TOOLTXD/(KR2)
P137/INTPOO——=|43 (Top View) 18 |[«——=OP13/ANI22/S020/TxD2/(KR3)
P122/X2/EXCLK O——={44 17 [«——~OP14/ANI23/S120/SDA20/RXD2/(KR4)
P121/X1 O—»{45 16 [«——=O P15/ANI24/SCK20/SCL20/PCLBUZ1/(KR5)
REGCO——46 15 [«——OP16/TI01/TOO1/INTP5
VssO——{47 O 14 [«——~OP51/ANI25/SO11/INTP2
Voo O——48 13 [«——=OP50/ANI26/S111/SDA11/INTPA
12345678 9101112
OO0OO0OO0OOOOLOOOO
2gggigsedzel
— é 00 FYX¥YYXYXYXY E
90 Z53====0
%) SO NNNE
85 855383305
oo ,9 SIS 09 &
oS NN~=<E
S92ooagyz
E OO N o=
3L N
N = = ~ %
> O o o0
Z < = N @
<0 9@ z =
52 Sk
[ RO
o o Q
N~
o
b
<
o
™
o

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

Remarks 1.

For pin identification, see 1.4 Pin Identification.

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

redirection register (PIOR).

R01DS0151EJ0210 Rev.2.10
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RL78/G1A

1. OUTLINE

1.5 Block Diagram

1.5.1  25-pin products
TIMER ARRAY
PORT 0 P02, P03
b o D _rorre K2
TI00/P02
TO00/PO3 cho > PorT1 KB OP10toP12
ot >  PorT2 K@ >P20toP23
- PORT 3 2" >P30, P31
TIO3/TOO03/P31 =1~ ch3
<:> <:> PORT 4 P40
ch4
e - PORT 5 K2 >ps0, P51
ch6 ()| PorTs K2 >P60, P61
il (> PorT12 Kz P121,P122
<>  PORT13  |[«——P137
WINDOW
——|  wATCHDOG
TIMER (KRO/P02, KR1/PO3
kK—] <:>-KEY RETURN) K@ y '
Re | CODE FLASH MEMORY ( ) KR2/P22, KR3/P23)
LOW-SPEED CPU
ON-CHIP  |—= INTERVAL <:> core K ANIO/P20 to
OSCILLATOR TIMER |-——| DATAFLASH MEMORY ANI3/P23
ANI16/P03, ANIL7/PO2,
ANI18/P10, ANI20/P11,
REAL-TIME “ <:> A/D CONVERTER ANI21/P12, ANI25/P51,
CLOCK ANI26/P50, ANI27/P30,
@ ANI29/P31
AVRrerp/P20
SERIAL ARRAY AVreru/P21
UNITO (4ch) RAM
POWER ON RESET/
PORILVD
RXDO/P11 ——] VOLTAGE
TXDO/P12 +— UARTO DETECTOR CONTROL
RxD1/P03 —]|
T:Dl//Pg: UARTL I
SCKO00/P10 Voo  Vss TOOLRxD/P11, RESET CONTROL
S100/P11 CSI00 AVop  AVss TOOLTxD/P12
SO00/P12 @ (| ON-CHIP DEBUG TOOLO/P40
SCK11/P30
SI11/P50 csit SERIAL SDAAO/P61
SOL1/P51 INTERFACE IICAQ SCLAO/P60 CSJNSTT'E(")/'L e
SCLOO/P10 ~—] oo .
SDAOO/P11 =— HIGH-SPEED
BUZZER OUTPUT ON-CHIP
SCL11/P30 =—] e e PCLBUZOP3L OSCILLATOR «—X2/EXCLK/P122
SDALL/PS0 ~— CLOCK OUTPUT
CONTROL VOLTAGE REGC
DIRECT MEMORY - REGULATOR
ACCESS CONTROL MULTIPLIER& CRC
DIVIDER, INTPO/P137
MULITIPLY-
BCD - ACCUMULATOR INTPL/P50
ADJUSTMENT
(| INTERRUPT
CONTROL INTP2/P51
L INTP3/P30,
INTP4/P31

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

R01DS0151EJ0210 Rev.2.10 Page 12 of 125
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RL78/G1A 1. OUTLINE
(2/2)
Item 25-pin 32-pin 48-pin 64-pin
R5F10E8x R5F10EBx R5F10EGx R5F10ELx
Clock output/buzzer output 1 2 2 2

e 244 kHz, 4.88 kHz, 9.76 kHz, 1.25 MHz,
2.5 MHz, 5 MHz, 10 MHz
(Main system clock: fwan = 20 MHz operation)

e 244 kHz, 4.88 kHz, 9.76 kHz, 1.25 MHz,
2.5 MHz, 5 MHz, 10 MHz
(Main system clock: fwan = 20 MHz operation)
e 256 Hz, 512 Hz, 1.024 kHz, 2.048 kHz,
4.096 kHz, 8.192 kHz, 16.384 kHz, 32.768 kHz
(Subsystem clock: fsus = 32.768 kHz operation)

8/12-bit resolution A/D converter

13 channels 18 channels 24 channels 28 channels

Serial interface

[25-pin products]

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

e CSI: 1 channel/simplified I*C: 1 channel/lUART: 1 channel

[32-pin products]

e CSI: 1 channel/simplified I>)C: 1 channel/UART: 1 channel

e CSI: 1 channel/simplified I*C: 1 channel/lUART: 1 channel

e CSI: 1 channel/simplified I>C: 1 channel/UART (UART supporting LIN-bus): 1 channel
[48-pin products]

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

e CSI: 1 channel/simplified I>)C: 1 channel/UART: 1 channel

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

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

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

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

12C bus

1 channel 1 channel 1 channel 1 channel

Multiplier and

divider/multiply-accumulator

* 16 bits x 16 bits = 32 bits (Unsigned or signed)
® 32 bits + 32 bits = 32 bits (Unsigned)
* 16 bits x 16 bits + 32 bits = 32 bits (Unsigned or signed)

DMA controller 2 channels

Vectored interrupt| Internal 24 27 27 27
sources External 6 6 10 13
Key interrupt 0 ch (4 ch)Note1 1 ch (6 ch)Nete! 6ch 10 ch

Reset

e Reset by RESET pin

¢ Internal reset by watchdog timer

¢ Internal reset by power-on-reset

¢ Internal reset by voltage detector

e Internal reset by illegal instruction executionNete 2
¢ Internal reset by RAM parity error

¢ |Internal reset by illegal-memory access

Power-on-reset circuit

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

Voltage detector e Rising edge : 1.67 V to 3.14 V (12 stages)
e Falling edge : 1.63 V to 3.06 V (12 stages)
On-chip debug function Provided

Power supply voltage

Voo =1.6t03.6 V

Operating ambient temperature

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

Notes 1. Can be used by the Peripheral I/O redirection register (PIOR).

2. 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.

R01DS0151EJ0210 Rev.2.10

Nov 30, 2016
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RL78/G1A

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

(Ta =-40 to +85°C, 1.6 V< AVop <Vbp < 3.6 V, 1.6 V < EVbpo < Vbp < 3.6 V, Vss = EVsso = 0 V) (3/5)
ltems Symbol Conditions MIN. TYP. MAX. Unit
Input voltage, ViH1 P00 to P06, P10 to P16, P30, P31, Normal input buffer 0.8EVono EVooo Vv
high P40 to P43, P50, P51, P70 to P77,
P120, P140, P141
ViHz P01, P03, P04, P10, P11, TTL input buffer 2.0 EVooo \Y
P13 to P16, P43 3.3V<EVoo<3.6V
TTL input buffer 1.5 EVooo Vv
1.6 V<EVopo< 3.3V
ViH3 P20 to P27, P150 to P154 0.7AVop AVbp \Y
ViHa P60 to P63 0.7EVooo 6.0 V
ViHs P121 to P124, P137, EXCLK, EXCLKS, RESET 0.8Voo Voo Y
Input voltage, low | Vi1 P00 to P06, P10 to P16, P30, P31, Normal input buffer 0 0.2EVooo \%
P40 to P43, P50, P51, P70 to P77,
P120, P140, P141
ViLz P01, P03, P04, P10, P11, TTL input buffer 0 0.5 \
P13 to P16, P43 3.3V<EVoo<3.6V
TTL input buffer 0 0.32 \%
1.6 V<EVopo< 3.3V
ViLs P20 to P27, P150 to P154 0 0.3AVop
ViLa P60 to P63 0 0.3EVbDo
Vis P121 to P124, P137, EXCLK, EXCLKS, RESET 0 0.2Vop \Y

Caution

even in the N-ch open-drain mode.

Remark
port pins.

The maximum value of Vi of pins P00, P02 to P04, P10 to P15, P43, P50, P71, and P74 is EVooo,

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

R01DS0151EJ0210 Rev.2.10
Nov 30, 2016
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RL78/G1A

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

(Ta =-40 to +85°C, 1.6 V< AVop <Vbp < 3.6 V, 1.6 V < EVbpo < Vbp < 3.6 V, Vss = EVsso = 0 V) (4/5)
ltems Symbol Conditions MIN. TYP. MAX. Unit
Output voltage, VoH1 P00 to P06, P10 to P16, P30, P31, 27V <EVoo<3.6V, | EVboo— Vv
high P40 to P43, P50, P51, P70 to P77, loHt = —=2.0 mA 0.6
P120, P130, P140, P141 1.8V <EVooo<3.6V, | EVooo— v
loHt = -1.5 mA 0.5
1.6 V<EVooo<3.6V, | EVooo— \Y
lon1 = —=1.0 mA 0.5
Vo2 P20 to P27, P150 to P154 1.6 V<AVoD<36V, AVop — \%
loHz = =100 A 0.5
Output voltage, VoLt P00 to P06, P10 to P16, P30, P31, | 2.7V <EVooo<3.6V, 0.6 \%
low P40 to P43, P50, P51, P70 to P77, lott = 3.0 mA
P120, P130, P140, P141 27V<EVoo <36V, 0.4 Vv
lot1 = 1.5 mA
1.8V <EVopo<3.6V, 0.4 Vv
lot1 = 0.6 mA
1.6 V<EVbpo<1.8V, 0.4 Vv
lot1 = 0.3 mA
VoL2 P20 to P27, P150 to P154 1.6 V<AVoD<36V, 0.4 Vv
lo2 = 400 pA
VoLs P60 to P63 2.7V <EVooo<3.6V, 0.4 \Y
lots = 3.0 mA
1.8V <EVbooo<3.6V, 0.4 Vv
lots = 2.0 mA
1.6 V<EVooo<1.8V, 0.4 \%
lots = 1.0 mA
Caution P00, P02 to P04, P10 to P15, P43, P50, P71, 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.

R01DS0151EJ0210 Rev.2.10
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RL78/G1A

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

(Ta =-40 to +85°C, 1.6 V< AVop <Vbp < 3.6 V, 1.6 V < EVbpo < Vbp < 3.6 V, Vss = EVsso = 0 V) (5/5)
Items Symbol Conditions MIN. TYP. MAX. Unit
Input leakage Ltk P00 to P06, P10 to P16, P30, Vi = EVooo 1 LA
current, high P31, P40 to P43, P50, P51,
P60 to P63, P70 to P77, P120,
P140, P141
ILimz P137, RESET Vi = Vop 1 LA
ILims P121 to P124 Vi = Vop In input port or 1 LA
(X1, X2, XT1, XT2, EXCLK, external clock
EXCLKS) input
In resonator 10
connection
ILiHa P20 to P27, P150 to P154 Vi =AVop 1
Input leakage It P00 to P06, P10 to P16, Vi = EVsso -1 LA
current, low P30, P31, P40 to P43,
P50, P51, P60 to P67,
P70 to P77, P120, P140, P141
Iz P137, RESET Vi = Vss -1 LA
Iuis P121 to P124 Vi = Vss In input port or -1 LA
(X1, X2, XT1, XT2, EXCLK, external clock
EXCLKS) input
In resonator -10
connection
ILia P20 to P27, P150 to P154 Vi = AVss -1
On-chip pull-up Ru P00 to P06, P10 to P16, P30, Vi = EVsso, In input port 10 20 100 kQ
resistance P31, P40 to P43, P50, P51,
P70 to P77, P120, P140, P141

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

port pins.

R01DS0151EJ0210 Rev.2.10
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RL78/G1A 2. ELECTRICAL SPECIFICATIONS (Ta = —40 to +85°C)

UART mode connection diagram (during communication at same potential)

TxDq RX

RL78 microcontroller User device

RxDq Tx

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

1/Transfer rate

High-/Low-bit width

Baud rate error tolerance

TxDq
RxDq

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

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

n: Channel number (mn = 00 to 03, 10, 11))

R0O1DS0151EJ0210 Rev.2.10 RENESAS Page 39 of 125
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RL78/G1A 2. ELECTRICAL SPECIFICATIONS (Ta = —40 to +85°C)

Notes 1. HS is condition of HS (high-speed main) mode.

2. LS is condition of LS (low-speed main) mode.

3. LV is condition of LV (low-voltage main) mode.

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

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

6. 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.

7. C s the load capacitance of the SOp output lines.

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: CSl number (p = 00, 01, 10, 11, 20, 21), m: Unit number (m = 0, 1), n: Channel number (n = 0 to
3),
g: PIM number (g =0, 1)
2. fwvck: Serial array unit operation clock frequency
(Operation clock to be set by the CKSmn bit of serial mode register mn (SMRmn). m: Unit number,

n: Channel number (mn = 00 to 03, 10, 11))
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2. ELECTRICAL SPECIFICATIONS (Ta = —40 to +85°C)

<R>

(5) When reference voltage (+) = AVoo (ADREFP1 = 0, ADREFPO = 0), reference voltage (-) = AVss (ADREFM
= 0), target for conversion: ANI16 to ANI30, interanal reference voltage, temperature sensor output
voltage

(Ta = -40 to +85°C, 1.6 V < EVpbpo < Vbpo < 3.6 V,1.6 V< AVbb < Vop < 3.6 V, Vss = EVsso =0V, AVss =0 V,

Reference voltage (+) = AVbp, Reference voltage (-) = AVss=0 V)

Parameter Symbol Conditions MIN. TYP. MAX. Unit
Resolution Res 24V <AV <36V 8 12 bit
1.8V<AVmp <36V 8 1(QNote 1
16 V<AV <36V gNote 2
Overall errorNete 3 AINL 12-bit resolution 24V<AVD<36V +8.5 LSB
10-bit resolution 1.8V<AVoD <36V 6.0
8-bit resolution 16V<AVop<36V +3.5
Conversion time tcony ADTYP =0, 24V<AVD <36V 4125 us
12-bit resolution
ADTYP =0, 1.8V<AVp <36V 9.5
10-bit resolutionN°te !
ADTYP =0, 16 V<AV <36V 57.5
8-bit resolutionNte 2
ADTYP =1, 24V<AVp <36V 3.3125 us
8-bit resolution 18V<AVoD <36V 7.875
16 V<AVop <36V 54.25
Zero-scale errorNote3 Ezs 12-bit resolution 24V <AVop<36V 18.0 LSB
10-bit resolution 1.8V<AVoD <36V +5.5
8-bit resolution 16V<AVop<36V +3.0
Full-scale errorNete3 Ers 12-bit resolution 24V <AVop<36V +8.0 LSB
10-bit resolution 1.8V<AVoD <36V 55
8-bit resolution 16V<AVop<36V +3.0
Integral linearity errorNete3 ILE 12-bit resolution 24V<AVop<36V +3.5 LSB
10-bit resolution 1.8V<AVop <36V 2.5
8-bit resolution 16V<AVop<36V +1.5
Differential linearity errorN°t3 | DLE 12-bit resolution 24V<AVD <36V 25 LSB
10-bit resolution 1.8V<AVoD<36V +2.5
8-bit resolution 16V<AVop <36V +2.0
Analog input voltage Vain 0 AVop and \%
EVooo
Interanal reference voltage VeerNote 4 \Yj
(2.4 'V <Vop £3.6 V, HS (high-speed main) mode)
Temperature sensor output voltage VrmpszsNote 4 Vv

(2.4 V <Vop £3.6 V, HS (high-speed main) mode)

Notes 1.

Cannot be used for lower 2 bit of ADCR register

2. Cannot be used for lower 4 bit of ADCR register
3. Excludes quantization error (+1/2 LSB).
4. See 2.6.2 Temperature sensor, internal reference voltage output characteristics.
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RL78/G1A 2. ELECTRICAL SPECIFICATIONS (Ta = —40 to +85°C)

2.6.4 LVD circuit characteristics

LVD Detection Voltage of Reset Mode and Interrupt Mode
(Ta =-40 to +85°C, VPbR< VDD < 3.6 V, Vss = 0 V)

Parameter Symbol Conditions MIN. TYP. MAX. Unit

Detection Supply voltage level Vivb2 Power supply rise time 3.07 3.13 3.19 \%
voltage Power supply fall time 3.00 3.06 3.12 v
AV/RVX] Power supply rise time 2.96 3.02 3.08 \%

Power supply fall time 2.90 2.96 3.02 \%

Vivp4 Power supply rise time 2.86 2.92 2.97 \%

Power supply fall time 2.80 2.86 2.91 \%

VLvps Power supply rise time 2.76 2.81 2.87 \%

Power supply fall time 2.70 2.75 2.81 \%

VLvps Power supply rise time 2.66 2.71 2.76 \%

Power supply fall time 2.60 2.65 2.70 \%

Vivor Power supply rise time 2.56 2.61 2.66 \Y

Power supply fall time 2.50 2.55 2.60 \%

Vivps Power supply rise time 2.45 2.50 2.55 \%

Power supply fall time 2.40 2.45 2.50 \%

Vivpg Power supply rise time 2.05 2.09 2.13 \%

Power supply fall time 2.00 2.04 2.08 \%

Vwvbio Power supply rise time 1.94 1.98 2.02 \%

Power supply fall time 1.90 1.94 1.98 \%

Vivo11 Power supply rise time 1.84 1.88 1.91 \%

Power supply fall time 1.80 1.84 1.87 \%

Vivp12 Power supply rise time 1.74 1.77 1.81 \%

Power supply fall time 1.70 1.73 1.77 \%

Vivpi3 Power supply rise time 1.64 1.67 1.70 \Y

Power supply fall time 1.60 1.63 1.66 \%

Minimum pulse width tw 300 us
Detection delay time 300 1S

Caution Set the detection voltage (VLvp) to be within the operating voltage range. The operating voltage
range depends on the setting of the user option byte (000C2H/010C2H). The following shows
the operating voltage range.

HS (high-speed main) mode: Vob = 2.7 to 3.6 V@1 MHz to 32 MHz
Vob = 2.4 to 3.6 V@1 MHz to 16 MHz

LS (low-speed main) mode: Vbp=1.8to 3.6 V@1 MHz to 8 MHz

LV (low-voltage main) mode: Vop = 1.6 to 3.6 V@1 MHz to 4 MHz
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RL78/G1A 2. ELECTRICAL SPECIFICATIONS (Ta = —40 to +85°C)

2.9 Dedicated Flash Memory Programmer Communication (UART)

(Ta =-40 to +85°C, 1.8 V < EVbpo < Vbp < 3.6 V, Vss = EVsso =0 V)

Parameter Symbol Conditions MIN. TYP. MAX. Unit

Transfer rate During flash memory programming 115.2 k 1™ bps

2.10 Timing Specs for Switching Flash Memory Programming Modes

(Ta=-40 to +85°C, 1.8 V < EVbpo < Vbp < 3.6 V, Vss = EVsso = 0 V)

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

settings are specified

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

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

(except flash firmware processing time)

A
Y
A
R R U
v
A
v
A

RESET

i Y

:

) Y]

723 ps + tHp ! .
process time | 00H reception
(TOOLRXD, TOOLTXD mode)

EAYars

tsunim

<R>

e

——

TOOLO

g

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

<2> The pins 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 tsuinm: 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 a external reset ends
<R> tHD: How long to keep the TOOLO pin at the low level from when the external resets end (except flash

firmware processing time)
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3. ELECTRICAL SPECIFICATIONS (G: INDUSTRIAL APPLICATIONS 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 Voo -0.5t0 +6.5 \%
EVooo -0.5t0 +6.5
AVop -0.5t0 +4.6 \Y
AVRerp —0.3 to AVpp +0.3Note3 Y,
EVsso -0.51t0 +0.3 \%
AVss -0.5t0+0.3 \Y
AVRerM —0.3 to AVpp +0.3Note 3 Vv
and AVgrerm < AVRerp
REGC pin input voltage | Viresc REGC -0.3to +2.8 \%
and -0.3 to Vop +0.3Nete !
Input voltage Vit P00 to P06, P10 to P16, P30, P31, P40 to P43, —0.3 to EVooo +0.3 \%
P50, P51, P70 to P77, P120, P140, P141 and 0.3 to Vop +0.3Nete 2
Viz P60 to P63 (N-ch open-drain) -0.3to +6.5 \%
Viz P121 to P124, P137, EXCLK, EXCLKS, RESET —0.3 to Vop +0.3Nete 2 \Y
Via P20 to P27, P150 to P154 —0.3 to AVpp +0.3Note 2 \Y,
Output voltage Vo1 P00 to P06, P10 to P16, P30, P31, P40 to P43, —0.3 to EVppo +0.3Note 2 \Y
P50, P51, P60 to P63, P70 to P77, P120, P130,
P140, P141
Vo2 P20 to P27, P150 to P154 -0.3 to AVpp +0.3Nete 2 \Y
Analog input voltage Vai ANI16 to ANI30 —0.3 to EVooo +0.3 \%
and —0.3 to AVRer(+) +0.3Notes 2.4
Va2 ANIO to ANI12 —-0.3 to AVop +0.3 \Y
and —0.3 to AVRrer(+) +0.3Notes 2.4
Notes 1. Connect the REGC pin to Vss via a capacitor (0.47 to 1 u4F). This value regulates the absolute

maximum rating of the REGC pin.
2. Must be 6.5V or lower.
3. Must be 4.6 V or lower.
4. Do not exceed AVRer+)+ 0.3 V in case of A/D conversion target pin.

Do not use this pin with voltage applied to it.

Caution Product quality may suffer if the absolute maximum rating is exceeded even momentarily for any

parameter. That is, the absolute maximum ratings are rated values at which the product is on
the verge of suffering physical damage, and therefore the product must be used under conditions

that ensure that the absolute maximum ratings are not exceeded.

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

3. Vss: Reference voltage
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3. ELECTRICAL SPECIFICATIONS (G: INDUSTRIAL APPLICATIONS TA = —40 to +105°C)

(Ta=-40 to +105°C, 2.4 V< AVop<Vbp < 3.6 V,2.4V<EVppo <Vpop<3.6 V, Vss = EVsso = 0 V) (5/5)
ltems Symbol Conditions MIN. TYP. MAX. Unit
Input leakage Lk P00 to P06, P10 to P16, P30, Vi = EVboo 1 UA
current, high P31, P40 to P43, P50, P51,
P60 to P63, P70 to P77, P120,
P140, P141
ILib2 P137, RESET Vi = Vop 1 LA
luHs P121 to P124 Vi = Vop In input port or 1 LA
(X1, X2, XT1, XT2, EXCLK, external clock
EXCLKS) input
In resonator 10 HA
connection
ILiHa P20 to P27, P150 to P154 Vi = AVop 1 UA
Input leakage luit P00 to P06, P10 to P16, Vi = EVsso -1 UA
current, low P30, P31, P40 to P43,
P50, P51, P60 to P67,
P70 to P77, P120, P140, P141
luiz P137, RESET Vi =Vss -1 LA
Iuies P121 to P124 Vi=Vss In input port or -1 HA
(X1, X2, XT1, XT2, EXCLK, external clock
EXCLKS) input
In resonator -10 LA
connection
ILiLa P20 to P27, P150 to P154 Vi = AVss -1 HA
On-chip pull-up Ru P00 to P06, P10 to P16, P30, Vi = EVsso, Ininput port 10 20 100 kQ
resistance P31, P40 to P43, P50, P51,
P70 to P77, P120, P140, P141

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

port pins.
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RL78/G1A 3. ELECTRICAL SPECIFICATIONS (G: INDUSTRIAL APPLICATIONS TA = —40 to +105°C)

Minimum Instruction Execution Time during Main System Clock Operation

<R> Tcy vs Vob (HS (high-speed main) mode)

10

10

When the high-speed on-chip oscillator

g | f clock is selected
|<_5 : !: ——— During self programming
GE) | :I —-—- When high-speed system clock is selected
P : i
o ! J
> ]
(6) : l
! I
01 f )
! I
00625 fooeloaaa. - !
0.05 i J:
ol
003125 foseoeofoooees e
001 ]
0 10 20! 180 140 50 60
24 27 36
Supply voltage Voo [V]
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RL78/G1A 3. ELECTRICAL SPECIFICATIONS (G: INDUSTRIAL APPLICATIONS TA = —40 to +105°C)

(5) Communication at different potential (1.8 V, 2.5 V) (UART mode) (dedicated baud rate generator output) (2/2)
(Ta=-40 to +105°C, 2.4 V < EVppo < Vop < 3.6 V, Vss = EVsso = 0 V)

Parameter | Symbol Conditions MIN. TYP. MAX. Unit
Transfer Transmission | 2.7 V<EVooo<3.6V, Note 1 bps
rate 23V<Ve<27V _ ]

Theoretical value of the maximum 1.2Vt 2 | Mbps

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

24V <EVopo<33V, Note 3 | bps
1.6V<Vb<20V

Theoretical value of the maximum 0.43N°te 4| Mbps
transfer rate
Cb=50pF,Ro=55kQ,Vb=1.6V

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 2.7 V<EVopo <3.6 Vand 2.3V <Vb<2.7V

Maximum transfer rate = > 01 [bps]
{~Cbox RoxIn (1-— Vb )} x 3
1 —{-Cbx RbxIn
Transfer rate x 2
2.0
Baud rate error (theoretical value) = (1- Y, )} x 100 [%]

1

(m) x Number of transferred bits

*

This value is the theoretical value of the relative difference between the transmission and reception sides.
2. This value as an example is calculated when the conditions described in the “Conditions” column are met.
See Note 1 above to calculate the maximum transfer rate under conditions of the customer.
3. The smaller maximum transfer rate derived by using fuck/12 or the following expression is the valid
maximum transfer rate.
Expression for calculating the transfer rate when 2.4 V<EVboo<3.3Vand1.6V<Vb<20V

Maximum transfer rate = 3 51 [bps]

{-Cox RoxIn (1 - —7 )} x 3

1 1.5
Transferrate x 2 {=CoxRexIn (1- Vb

1
( Transfer rate

)}

Baud rate error (theoretical value) =

% 100 [%]
) x Number of transferred bits

*

This value is the theoretical value of the relative difference between the transmission and reception sides.
4. This value as an example is calculated when the conditions described in the “Conditions” column are met.
See Note 3 above to calculate the maximum transfer rate under conditions of the customer.

Caution Select the TTL input buffer for the RxDq pin and the N-ch open drain output (Voo tolerance (When
25- to 48-pin products)/EVop tolerance (When 64-pin products)) mode for the TxDq pin by using
port input mode register g (PIMg) and port output mode register g (POMg). For Vii and Vi, see
the DC characteristics with TTL input buffer selected.

<R>
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RL78/G1A 3. ELECTRICAL SPECIFICATIONS (G: INDUSTRIAL APPLICATIONS TA = —40 to +105°C)

<R> (2) When reference voltage (+) = AVoo (ADREFP1 = 0, ADREFPO = 0), reference voltage (-) = AVss (ADREFM
= 0), target for conversion: ANI0 to ANI12

(TA = —40 to +105°C, 2.4 V < AVob < Vob < 3.6 V, Vss = 0 V, AVss = 0 V, Reference voltage (+) = AVbp,
Reference voltage (-) = AVss = 0 V)

Parameter Symbol Conditions MIN. TYP. MAX. Unit
Resolution Res 24V<AVop<3.6V 8 12 bit
Overall errorNote AINL 12-bit resolution 24V <AVop <36V 7.5 LSB
Conversion time tconv ADTYP =0, 24V <AVoD<3.6V 3.375 us

12-bit resolution
Zero-scale errorN°te Ezs 12-bit resolution 24V <AVoD<3.6V 6.0 LSB
Full-scale errorN°te Ers 12-bit resolution 24V <AVop<3.6V 6.0 LSB
Integral linearity errorNete ILE 12-bit resolution 24V <AVoD<3.6V +3.0 LSB
Differential linearity error Note DLE 12-bit resolution 24V <AVop<3.6V +2.0 LSB
Analog input voltage VA 0 AVbp \%

Note Excludes quantization error (£1/2 LSB).
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4. PACKAGE

DRAWINGS

4.3 48-pin products

R5F10EGAAFB, R5F10EGCAFB, R5F10EGDAFB, R5F10EGEAFB
R5F10EGAGFB, R5F10EGCGFB, R5F10EGDGFB, R5F10EGEGFB

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
36 25
137 24
—] —
— —
— —
(— —
— —
—+ E HE
— —
—] —
(— —
— —
(— Q —
=48 13
1 12
—ZE
A7
A2

detail of lead end

— )
If

0 — L
Lp
e L1 =
(UNIT:mm)
ITEM DIMENSIONS
D 7.00£0.20
E 7.00+0.20

HD 9.00+0.20

HE 9.00+0.20

A 1.60 MAX.

Al 0.10+0.05

A2 1.40+0.05

NOTE

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

Al-

0.25
b 0.22+0.05
c 0.145 8092
L 0.50

Lp 0.60+0.15
L1 1.00+0.20
6 330
[e] 0.50
X 0.08
y 0.08
ZD 0.75
ZE 0.75
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