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RL78/G1A 1. OUTLINE

1.2 List of Part Numbers

Figure 1-1. Part Number, Memory Size, and Package of RL78/G1A

PartNo. R5F10ELCAXXXFB#VDO

L Packing

#UO : Tray (HWQFN, VFBGA, WFLGA)

#VO : Tray (LFQFP)

#WO : Embossed Tape (HWQFN, VFBGA, WFLGA)
#X0 : Embossed Tape (LFQFP)

Package type:
BG : VFBGA, 0.40 mm pitch
FB : LFQFP, 0.50 mm pitch
LA : WFLGA, 0.50 mm pitch
NA : HWQFN, 0.50 mm pitch

ROM number (Omitted with blank products)

Classification:
A : Consumer applications : Ta=-40°C to 85°C
G : Industrial applications : Ta=-40°C to 105°C

ROM capacity:
A: 16 KB
C: 32KB
D: 48KB
E: 64KB

Pin count:
8 : 25-pin
B : 32-pin
G : 48-pin
L : 64-pin

RL78/G1A group

Memory type:
F : Flash memory

Renesas MCU

Renesas semiconductor product

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.

R0O1DS0151EJ0210 Rev.2.10 RENESAS Page 3 of 125
Nov 30, 2016



RL78/G1A

1.

1.3.4 64-pin products

e 64-pin plastic LFQFP (10 x 10 mm, 0.5 mm pitch)
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Cautions1. Make EVsso pin the same potential as Vss pin.
2. Make Vop pin the potential that is higher than EVbbo pin.
3. Connect the REGC pin to Vss via a capacitor (0.47 to 1 uF).
Remarks 1. For pin identification, see 1.4 Pin Identification.
2. When using the microcontroller for an application where the noise generated inside the
microcontroller must be reduced, it is recommended to supply separate powers to the Vop and
EVopo pins and connect the Vss and EVssOpins to separate ground lines.
3. Functions in parentheses in the above figure can be assigned via settings in the peripheral 1/O

redirection register (PIOR).

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).
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RL78/G1A

1. OUTLINE

<R>

1.5.2 32-pin products

TIMER ARRAY
UNIT (8ch)
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TO00/PO3 ~— cho

chl

I
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TI03/TO03/P31 ~— ch3
ch4
ch5
ché
RxD2/P14 —| ch?
WINDOW
WATCHDOG
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LOW-SPEED
ON-CHIP INTERVAL
OSCILLATOR TIMER
REAL-TIME

CLOCK

SERIAL ARRAY
UNITO (4ch)

RxD0/P11 — UARTO
TxDO/P12 «—
RxD1/P03 —

TxD1/P02 ~— UARTL

SCKO00/P10
SI00/P11
SO00/P12

CSI00

SCK11/P30
SI11/P50
S011/P51

Csii1

SCLO0/P10 ~— 11C00
SDAO00/P11 -—
SCL11/P30 ~—

lic11
SDA11/P50 =—

SERIAL ARRAY
UNITL (2ch)
RxD2/P14
TXD2/P13 UART2
SCK20/P15
SI20/P14 csi20
S020/P13

SCL20/P15~—{ 1120
SDA20/P14 «—

RL78
CPU
CORE

CODE FLASH MEMORY

é DATA FLASH MEMORY

RAM

Voo,
AVop

I

Vss, TOOLRxD/P11,
AVss TOOLTxD/P12

K

SERIAL
INTERFACE IICAO

SDAA0/P61

SCLAO0/P60

BUZZER OUTPUT

CLOCK OUTPUT
CONTROL

PCLBUZ0/P31,
PCLBUZ1/P15

-

MULTIPLIER&
DIVIDER,
MULITIPLY-
ACCUMULATOR

-

DIRECT MEMORY
ACCESS CONTROL

-

BCD
ADJUSTMENT

“” P02, P03
<:> P10 to P15
<:> P20 to P24
<:> P30, P31

<:> P50, P51
“@ P60 to P62
[

P120
<:> P121, P122

~—— P137
KRO/P70

<:> Eﬁgg;Eig(;?lfgl?fOlZS,)KRZIPOC%,
KR3/P22 to KR5/P24)

ANIO/P20 to

ANI4/P24

ANI16/PO1, ANIL7/P00, ANI18/P10,

ANI19/P120 to ANI24/P15, ANI26/P50,
ANI27/P30, ANI28/P70, ANI29/P31

K >| AID CONVERTER

AVrerp/P20
AVrerm/P21
POWER ON RESET/ CORILVD
VOLTAGE PORILVD
DETECTOR
RESET CONTROL
(= on-cHip DEBUG TOOLOIP40
SYSTEM 7
CONTROL  |~——RESET
HIGH-SPEED| [*——X1/P121
oncHP | |
OSCILLATOR X2/EXCLK/P122
VOLTAGE
REGULATOR REGC
RXD2/P14
INTPO/P137
INTPL/P50,
(| INTERRUPT INTP2/P51
CONTROL INTP3/P30,
INTP4/P31

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

R01DS0151EJ0210 Rev.2.10
Nov 30, 2016

RENESAS

Page 13 of 125



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) (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
Nov 30, 2016
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RL78/G1A 2. ELECTRICAL SPECIFICATIONS (Ta = —40 to +85°C)

Note The following conditions are required for low-voltage interface when EVbpo < Vob.
1.8V <EVbpo<2.7V:MIN. 125 ns
1.6V <EVbpo < 1.8 V: MIN. 250 ns

Remark fvck: Timer array unit operation clock frequency
(Operation clock to be set by the CKSOn bit of timer clock select register 0 (TPS0) and timer mode

register On (TMRON). n: Channel number (n =0 to 7))

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
E I ; clock is selected
|<_>3 : !: ——— During self programming
g A :I —-—- When high-speed system clock is selected
3 Bl
o ! il
> ]
(&) ; l
! |
01 f )
! I
00625 |----o-f-aeo-- Lo !
005 oe-—-
C
003125 fomsmmotenann S
S
0 10 20! B0 140 50 60
24 27 36
Supply voltage Voo [V]
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RL78/G1A 2. ELECTRICAL SPECIFICATIONS (Ta = —40 to +85°C)

AC Timing Test Points

ViW/Von . Vii/Von
Test points
<R> >< Vid/Vou > <: Vi/VoL

External System Clock Timing

1/fex

texc teExH

0.7 Voo MIN.
EXCLK

N N 0.3 Voo MAX.

<R>  TI/TO Timing

tri [ trm
TIOO, TI01, TIO3 to TIO7 J H

1/fro
TOO00, TO01, TOO03 to TOO07 J /—{—

Interrupt Request Input Timing
tinTL tNTH
INTPO to INTP11 \ \

Key Interrupt Input Timing

tkr
KRO to KR9 l

R0O1DS0151EJ0210 Rev.2.10 RENESAS Page 36 of 125
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RL78/G1A 2. ELECTRICAL SPECIFICATIONS (Ta = —40 to +85°C)

2.5 Peripheral Functions Characteristics

AC Timing Test Points

Vik/Vor > Test points < Vir/Vor
Vi/VoL Vi/VoL

<R>

2.5.1 Serial array unit

(1) During communication at same potential (UART mode)
(Ta=-40 to +85°C, 1.6 V < EVbbo < Vob < 3.6 V, Vss = EVsso = 0 V)

Parameter Symbol Conditions HGNote 1 | GNote 2 [ \/Note 3 Unit
MIN. [ MAX. | MIN. | MAX. | MIN. | MAX.

Transfer rateNete 4 24V<EVop<36V fmck/6 fmck/6 fuck/6 bps
Theoretical value of the 5.3Note 5 1.3 0.6 Mbps
maximum transfer rate
fmck = feLkNote 8

1.8V<EVop<3.6V fmek/6 fvck/6 fmex/6 bps
Theoretical value of the 5.3Note 5 1.3 0.6 Mbps
maximum transfer rate
fmck = feLkNote 6

1.7V<EVop<3.6V fmek/6 fvck/6 fmex/6 bps
Theoretical value of the 5,3Note 5 1.3Note s 0.6 Mbps
maximum transfer rate
fmck = feLkNote 8

16 V<EVoD<3.6V - fvmck/6 fmek/6 bps
Theoretical value of the - 1.3Note s 0.6 Mbps

maximum transfer rate

fmck = foLkNote &

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 is 4800 bps.
5. The following conditions are required for low-voltage interface when EVbooo < Vob.
2.4V <EVbopo < 2.7V : MAX. 2.6 Mbps
1.8 V<EVbpo <2.4V:MAX. 1.3 Mbps
1.6 V< EVbpo < 1.8 V : MAX. 0.6 Mbps
6. fcik in each operating mode is as below.
HS (high-speed main) mode: fcik = 32 MHz
LS (low-speed main) mode: fcik = 8 MHz
LV (low-voltage main) mode: fcik =4 MHz

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

R0O1DS0151EJ0210 Rev.2.10 RENESAS Page 38 of 125
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RL78/G1A 2. ELECTRICAL SPECIFICATIONS (Ta = —40 to +85°C)

IICA serial transfer timing

trow

SCLO

tsu:pAT

—
SDAO ! / PN
! A:tBup:f :
StEJ-p- - .éie;rt Restart Stop
condition  condition condition condition
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RL78/G1A

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

2.6 Analog Characteristics

2.6.1

A/D converter characteristics

Division of A/D Converter Characteristics

Input channel

Reference voltag

Reference voltage (+) = AVrerp
Reference voltage (—) = AVrerm

Reference voltage (+) = AVop
Reference voltage (-) = AVss

Reference voltage (+) = Internal
refrence voltage
Reference voltage (-) = AVss

reference voltage output

High-accuracy channel; ANIO to See 2.6.1 (1) See 2.6.1 (3) See 2.6.1 (6)
ANI12 See 2.6.1 (2)

(input buffer power supply: AVob)

Standard channel; ANI16 to ANI30 See 2.6.1 (4) See 2.6.1 (5)

(input buffer power supply: Voo or

EVooo)

Temperature sensor, internal See 2.6.1 (4) See 2.6.1 (5) -

(1) When reference voltage (+) = AVrerr/ANIO (ADREFP1 = 0, ADREFPO = 1), reference voltage (-) =
AVrerm/ANI1 (ADREFM = 1), target for conversion: ANI2 to ANI12

(TA=—-40 to +85°C, 2.4 V< AVrerr < AVDD < VDD £ 3.6 V, Vss = 0 V, AVss = 0 V, Reference voltage (+) = AVRerp,
Reference voltage (-) = AVrRerm = 0 V, HALT mode)

Parameter Symbol Conditions MIN. TYP. MAX. Unit
Resolution Res 12 bit
Overall errorNotes 1:2.3 AINL 12-bit resolution 1.7 +3.3 LSB
Conversion time tconv ADTYP = 0, 12-bit resolution 3.375 us
Zero-scale errorNotes 1:2.3 Ezs 12-bit resolution +1.3 +3.2 LSB
Full-scale errorNotes 1.2.3 Ers 12-bit resolution 0.7 2.9 LSB
Integral linearity errorNotes 1.2,3 ILE 12-bit resolution +1.0 1.4 LSB
Differential linearity errorN°tes23 | D| E 12-bit resolution +0.9 1.2 LSB
Analog input voltage Van 0 AVRerP \%

Notes 1. TYP. Value is the average value at AVop = AVrerp = 3 V and Ta = 25°C. MAX. value is the average
value £3 0 at normalized distribution.

2. These values are the results of characteristic evaluation and are not checked for shipment.

3. Excludes quantization error (+1/2 LSB).

Cautions 1. Route the wiring so that noise will not be superimposed on each power line and ground line,

and insert a capacitor to suppress noise.

In addition, separate the reference voltage line of AVrerpr from the other power lines to keep it

free from the influences of noise.

2. During A/D conversion, keep a pulse, such as a digital signal, that abruptly changes its level

from being input to or output from the pins adjacent to the converter pins and P20 to P27 and

P150 to P154.

R01DS0151EJ0210 Rev.2.10
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RL78/G1A

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

(2) When reference voltage (+) = AVrerr/ANIO (ADREFP1 = 0, ADREFPO = 1), reference voltage (-) =
AVrerm/ANI1 (ADREFM = 1), target for conversion: ANI2 to ANI12

(TA=—-40 to +85°C, 1.6 V< AVrerr < AVDD < VDD £ 3.6 V, Vss = 0 V, AVss = 0 V, Reference voltage (+) = AVReFp,
Reference voltage (-) = AVrRerm = 0 V)

Parameter Symbol Conditions MIN. TYP. MAX. Unit
Resolution Res 2.4V < AVrerp < AVoD < 3.6 V 8 12 bit
1.8V <AVrerp < AVoD < 3.6 V 8 1QNote 1
1.6 V<AVRerr <AVoD < 3.6 V gNote 2
Overall errorNete3 AINL 12-bit resolution 2.4V < AVrerr < AVoD < 3.6 V 6.0 LSB
10-bit resolution 1.8V < AVrerp < AVoD < 3.6 V 15.0
8-bit resolution 1.6 V< AVrerp < AVop < 3.6 V 2.5
Conversion time tcony ADTYP =0, 24V <AVrerP < AVoD<3.6 V 3.375 us
12-bit resolution
ADTYP =0, 1.8V < AVrerp < AVop < 3.6 V 6.75
10-bit resolutionNete 1
ADTYP =0, 1.6 V< AVrerr < AVoD < 3.6 V 13.5
8-bit resolutionNete 2
ADTYP =1, 24V <AVrerr < AVoD < 3.6V | 2.5625
8-bit resolution 1.8V <AVrerp <AVon <3.6V | 5.125
1.6 V<AVrerr < AVoD < 3.6 V 10.25
Zero-scale errorNete 3 Ezs 12-bit resolution 2.4V < AVrerp < AVoD < 3.6 V 4.5 LSB
10-bit resolution 1.8V < AVrerp < AVoD < 3.6 V 4.5
8-bit resolution 1.6 V<AVrerr < AVoD < 3.6 V +2.0
Full-scale errorNote3 Ers 12-bit resolution 2.4V < AVrerr < AVoD < 3.6 V +4.5 LSB
10-bit resolution 1.8V < AVrerp < AVoD < 3.6 V 4.5
8-bit resolution 1.6 V< AVrerp < AVop < 3.6 V 2.0
Integral linearity errorNete 3 ILE 12-bit resolution 2.4V < AVrerr < AVoD < 3.6 V +2.0 LSB
10-bit resolution 1.8V < AVrerp < AVoD < 3.6 V 1.5
8-bit resolution 1.6 V<AVrerP < AVDD < 3.6 V +1.0
Differential linearity errorNet¢3 | DLE 12-bit resolution 2.4V <AVrerr <AVDD < 3.6 V +1.5 LSB
10-bit resolution 1.8 V<AVrerP < AVoD < 3.6 V +1.5
8-bit resolution 1.6 V<AVrerP < AVoD<3.6 V +1.0
Analog input voltage Vain 0 AVRerP \%

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).
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RL78/G1A

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

<R> (3) When reference voltage (+) = AVoo (ADREFP1 = 0, ADREFPO = 0), reference voltage (-) = AVss (ADREFM
= 0), target for conversion: ANIO to ANI12
(Ta =-40 to +85°C, 1.6 V< AVob < Vpp < 3.6 V, Vss = 0 V, AVss = 0 V, Reference voltage (+) = AVobp, Reference
voltage (-) = AVss = 0 V)
Parameter Symbol Conditions MIN. TYP. MAX. Unit
Resolution Res 24V<AVop <36V 8 12 bit
1.8V<AVop <36V 8 1(QNote !
1.6 V<AVoD <36V gNote 2
Overall errorNete3 AINL 12-bit resolution 24V<AVop<3.6V +7.5 LSB
10-bit resolution 1.8V<AVoD <36V 5.5
8-bit resolution 16 V<AVoD<3.6V +3.0
Conversion time tconv ADTYP =0, 24V <AVop<3.6V 3.375 us
12-bit resolution
ADTYP =0, 1.8V<AVm<3.6V 6.75
10-bit resolutionNete !
ADTYP =0, 1.6 V<AVmm<3.6V 13.5
8-bit resolutionNote 2
ADTYP =1, 24V <AVmm<36V 2.5625
8-bit resolution 1.8V <AVoD< 3.6V 5.125
1.6 V<AVmm<3.6V 10.25
Zero-scale errorNete 3 Ezs 12-bit resolution 24V <AVop<3.6V 16.0 LSB
10-bit resolution 1.8V<AVop<36V 5.0
8-bit resolution 1.6 V<AVoD<36V 2.5
Full-scale errorNote3 Ers 12-bit resolution 24V <AVop<36V 6.0 LSB
10-bit resolution 1.8V<AVm<3.6V 5.0
8-bit resolution 1.6 V<AVoD<36V +2.5
Integral linearity errorNete 3 ILE 12-bit resolution 24V <AVop<3.6V +3.0 LSB
10-bit resolution 1.8V<AVoD<36V +2.0
8-bit resolution 1.6 V<AVop<36V +1.5
Differential linearity errorNet¢3 | DLE 12-bit resolution 24V <AVmm<3.6V +2.0 LSB
10-bit resolution 1.8V<AVop<36V +2.0
8-bit resolution 1.6 V<AVoD<36V +1.5
<R> [ Analog input voltage VanN 0 AVop \Y

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).

R01DS0151EJ0210 Rev.2.10
Nov 30, 2016

RENESAS

Page 66 of 125



RL78/G1A

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

Notes 1. Total current flowing into Vop and EVbpo, including the input leakage current flowing when the level of the
input pin is fixed to Voo, EVooo or Vss, EVsso. The values below the MAX. column include the
peripheral operation current. However, not including the current flowing into the A/D converter, LVD
circuit, /0O port, on-chip pull-up/pull-down resistors, and data flash rewriting.
2. When high-speed on-chip oscillator and subsystem clock are stopped.

d

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 setting ultra-low
power consumption oscillation (AMPHS1 = 1). Not including the current flowing into the RTC, 12-bit
interval timer and watchdog timer

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

below.

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

Vop =2.4Vto 3.6 V@1 MHz to 16 MHz

Remarks 1. fux: High-speed system clock frequency (X1 clock oscillation frequency or external main system
clock frequency)
2. fin:  High-speed on-chip oscillator clock frequency
3. fsus: Subsystem clock frequency (XT1 clock oscillation frequency)
4. Except subsystem clock operation, temperature condition of the TYP. value is Ta = 25°C
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RL78/G1A 3. ELECTRICAL SPECIFICATIONS (G: INDUSTRIAL APPLICATIONS TA = —40 to +105°C)

A= — o + , 2. < ppo < Vpp < 3. , Vss = SS0 =
T 40 to +105°C, 2.4 V<EVbpbo<Vpp<3.6 V, V. EV oV 3/3
Parameter Symbol Conditions MIN. TYP. MAX. Unit
Low-speed on-chip | IriNote! 0.20 LA
oscillator operating
current
RTC operating [rrcNotes 1,2,3 0.02 LA
current
12-bit interval timer | [;TNotes 1.2.4 0.02 UA
operating current
Watchdog timer [wprNetes1.2.5 | fy = 15 kHz 0.22 LA
operating current
A/D converter [apcNotes &7 AVop = 3.0 V, When conversion at maximum speed 420 720 HA

operating current

AVRer(+) current IavrepNote 8 AVpp = 3.0 V, ADREFP1 = 0, ADREFPQ = QNete” 14.0 25.0 LA
AVrerp = 3.0 V, ADREFP1 = 0, ADREFPQ = Nete 10 14.0 25.0 LA
ADREFP1 = 1, ADREFPQ = QNete ! 14.0 25.0 LA
A/D converter lapreeNetes 19| \/pp = 3.0 V 75.0 LA
reference voltage
current
Temperature IrmpgNote 1 Vob=3.0V 75.0 HA
sensor operating
current
LVD operating [LvpNotes 1. 11 0.08 LA
current
BGO operating [agoNetes 112 25 12.2 mA
current
Self-programming | lrspNotes 113 25 12.2 mA
operating current
SNOOZE operating | Isnoz A/D converter | The mode is performednNetes 1. 14 0.50 1.10 mA
current operation During A/D conversionNete ! 0.60 1.34 mA
(AVop = 3.0 V)
During A/D conversionNete? 420 720 LA
CSI/UART operationNete 1 0.70 1.54 mA
(Notes and Remarks are listed on the next page.)
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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) (1/2)
(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 rateNo®! Reception | 2.7V <EVbpo<3.6V, fvck/12 bps
23Vsw<27V Theoretical value of the 2.6 Mbps
maximum transfer rate
fok = 32 MHz, fmek = fok
2.4V <EVooo < 3.3V, fumek/12 bps
16VsWbs20V Theoretical value of the 2.6N*2 | Mbps
maximum transfer rate
fok = 32 MHz, fmek = fok
Notes 1. Transfer rate in the SNOOZE mode is 4800 bps.
2. The following conditions are required for low-voltage interface when EVbbo < Vob.
2.4V <EVbpo < 2.7 V: MAX. 1.3 Mbps
Caution Select the TTL input buffer for the RxDq pin and the N-ch open drain output (Vop tolerance (When
25- to 48-pin products)/EVop tolerance (When 64-pin products)) mode for the TxDq pin by using
<R> port input mode register g (PIMg) and port output mode register g (POMg). For Vi1 and Vi, see
the DC characteristics with TTL input buffer selected.
Remarks 1. Vb[V]: Communication line voltage
2. q: UART number (q = 0 to 2), g: PIM and POM number (g = 0, 1)
3. fuck: Serial array unit operation clock frequency
(Operation clock to be set by the CKSmn bit of serial mode register mn (SMRmn). m: Unit number,
n: Channel number (mn = 00 to 03, 10, 11)
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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.




