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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.
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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).
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RL78/G1A 1. OUTLINE

1.5.4 64-pin products

TIMER ARRAY
{_) PorTO K7 >P00 to P06
TI00/PO0 ——{~
TO00/POL ~—] cho <> PorT1 L7 >P10t0 P16
TIOL/TO01/P16 ~—f~ chl <> PORT 2 K8 >P20to P27
ch2
<> PORT3 K2 >P30, P31
TI03/TO03/P31 ~—= ch
TI04/TO04/P42 ~—{~| cha
<> PORT 5 K2~ >ps0, P51
TI05/TO05/P05 ~—~| chs -
{Z) PoORTs K4 >P60 to P63
TI06/TO06/P06 ~— | ch6 -
TI07/TO07/P41 ~—~] o - ("8 >P70t0 P77
RxD2/P14 —|
K>  PorT12 P120
WINDOW K4 IP121t0 P124
WATCHDOG
TIMER P130
: S I
LOW-SPEED
INTERVAL
ON-CHIP  [—= <> pPorT4 K2 >P14o,P141
OSCILLATOR TIMER -
Al
REALTIVE <> PorTis KB >P150to P54

RTC1HZIP30 cLock ANIO/P20 to ANI7/P27,
ANI8/P150 to ANI12/P154

SERIAL ARRAY ANI16/P03, ANI17/P02, ANI18/P10,
UNITO (4ch
(4ch) <:> A/D CONVERTER ANI19/P120, ANI20/P11 to ANI24/P15,

RxDO/P11 —| ANI25//P51, ANI26/P50, ANI27/P30,
TXDO/P12 ~—] UARTO RL78 CODE FLASH MEMORY ANI28/P70ANI29/P31, ANI30/P41
CPU AVrerp/P20
RxD1/P03 —| CORE AVeern/P21
UARTL
TXDL/PO2 ~— DATA FLASH MEMORY KRO/P70 to KR7/P77, KR8/P05, KRO/PO6
K KEY RETURN

I

g

g

+II

SCKO0/P10 ~— - KI0TI0) ] (KRO/POO to KR4/P04, KR5/P22 to KR9/P26)
SI00/P11 CSI00 (KRO/P10 to KR5/P15, KR6/P151 to KR9/P154)
S000/P12 =
POWER ON RESET/
SCKOL/P75 ~—~] @ VOLTAGE PORILVD
Slo1/P74 csio1 DETECTOR CONTROL
S001/P73 ~——
SCK10/P04 ~—~] RAM
SI10/P03 csio

RESET CONTROL
SO10/P02 ~—11

SCK11/P30 ~—

SI11/P50 Csii1 <—>TOOL0/P4O
SO11/P51~—711 I

1

sonoopi - | "o | ReSET
1icoo SYSTEM
SDA0O/P11 ——:_ Voo, Vss, TOOLRxD/P11, CONTROL ffff?‘»'ﬂl
EVobo, EVsso, TOOLTXD/P12
SCLOL/P75~—] oo AVoo AVss onseeED| [——X2EXCLKIP122
SDAOL/P74 —] DI CTUP123
SCL10/P04~— oo SERIAL SDAAO/P61 OSCILLATOR XT2/EXCLKS/P124
SDA10/P03 ~—] (| INTERFACE licA SCLAO/PE0
SCL11/P30~— VOLTAGE
Somumso- e ] rece
BUZZER OUTPUT
_________ PCLBUZ0/P140, RxD2/P14
SERIAL ARRAY CLOCK OUTPUT PCLBUZL/P141 INTPO/P137
UNIT1 (2ch) CONTROL INTPLIPSO,
RxD2/P14 —+] INTP2/P51
UART2
TXD2/P13 ~— MULTIPLIERS& CRC INTP3/P30,
L (| DVDER INTP4/P31
MULITIPLY- INTERRUPT
SCK20/P15 ~—=] ACCUMULATOR < 'ControL [ WTPsPie
SI20/P14 csi20 Iﬁ?ﬁii‘f’
S020/P13 K2 |, [orecT memory
K—JACCESS CONTROL INTP8/P74,
SCK2L/P70~—1 INTPO/P75
SI21/P71 csi21 INTP10/P76
S021/P72~—1 PR BCD INTP11/P77
SCLZO/P15—— \—] ADJUSTMENT
SDA20/P14 ~—]

SDA21/P71 -—f

Remark Functions in parentheses in the above figure can be assigned via settings in the peripheral 1/O
redirection register (PIOR).
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RL78/G1A 2. ELECTRICAL SPECIFICATIONS (Ta = —40 to +85°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 Vob, EVooo or Vss, EVsso. The values below the MAX. column include the
peripheral operation current. However, not including the current flowing into the A/D converter, LVD
circuit, /0O port, on-chip pull-up/pull-down resistors, and data flash rewriting.

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.

o oN

When high-speed on-chip oscillator and high-speed system clock are stopped. When RTCLPC = 1 and
setting ultra-low current consumption (AMPHS1 = 1). Including the current flowing into the RTC.
However, not including the current flowing into the 12-bit interval timer, and watchdog timer.
6. When subsystem clock is stopped. Not including the current flowing into the RTC, 12-bit interval timer,
watchdog timer.
7. Relationship between operation voltage width, operation frequency of CPU and operation mode is as
below.
HS (high-speed main) mode: 2.7 V<Vbp < 3.6 V@1 MHz to 32 MHz
24V <Vop<3.6 V@1 MHz to 16 MHz
LS (low-speed main) mode: 1.8V <Vop < 3.6 V@1 MHz to 8 MHz
LV (low-voltage main) mode: 1.6V <Vop <3.6 V@1 MHz to 4 MHz
8. Regarding the value for current to operate the subsystem clock in STOP mode, refer to that in HALT
mode.

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 and STOP mode, temperature condition of the TYP. value is Ta =
25°C
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RL78/G1A

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

<R>

(Ta =-40 to +85°C, 1.6 V < EVbpo < Vbop < 3.6 V, Vss = EVsso = 0 V) (3/3)
Parameter Symbol Conditions MIN. TYP. MAX. Unit
Low-speed on-chip | IriNote?! 0.20 HA
oscillator operating
current
RTC operating [rTcNotes 1:2,3 0.02
current
12-bit interval timer [yNotes 1.2, 4 0.02
operating current
Watchdog timer [wprNetes 1.2.5 | fy = 15 kHz 0.22 LA
operating current
A/D converter [apcNotes 6.7 AVop = 3.0 V, When conversion at maximum speed 420 720 HA
operating current
AVRer(+) current IavrepNote 8 AVop = 3.0 V, ADREFP1 = 0, ADREFPQ = QNote” 14.0 25.0 HA
AVrerp = 3.0 V, ADREFP1 = 0, ADREFPQ = 1Nete 10 14.0 25.0 HA
ADREFP1 = 1, ADREFPQ = QNete! 14.0 25.0 HA
A/D converter lapreeNetes 19| \/pp = 3.0V 75.0 LA
reference voltage
current
Temperature [rmpNete 1 Vob=3.0V 75.0 LA
sensor operating
current
LVD operating [LypNetes 1,11 0.08 UA
current
BGO operating lagoNetes 112 2.5 12.2 mA
current
Self-programming | lrspNotes 113 2.5 12.2 mA
operating current
SNOOZE operating | Isnoz A/D converter | The mode is performednNetes 1. 14 0.50 0.60 mA
current operation During A/D conversionNete ! 0.60 0.75 mA
(AVoo = 3.0 V)
During A/D conversionNte7 420 720 LA
CSI/UART operationNete ! 0.70 0.84 mA

(Notes and Remarks are listed on the next page.)
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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))
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RL78/G1A 2. ELECTRICAL SPECIFICATIONS (Ta = —40 to +85°C)

(2) During communication at same potential (CSI mode) (master mode, SCKp... internal clock output,
corresponding CSI00 only)
(Ta=-40 to +85°C, 2.7 V < EVbbo < Vob < 3.6 V, Vss = EVsso = 0 V)

Parameter Symbol Conditions HgNote 1 L GNote2 L\/Note 3 Unit

MIN. | MAX. | MIN. | MAX. | MIN. | MAX.
SCKp cycle time tkey 27V<EVop<36V | tkev1>2/fck | 83.3 250 500 ns
SCKp high-/low-level width tkH1, 27V<EVop<36V trey1/2 tkey1/2 tkey1/2 ns
tKLt -10 -50 -50
Slp setup time (to SCKpT)Note4 | tsis 27V<EVop<36V 33 110 110 ns
Slp hold time (from SCKpT)Nete 4| tisit 2.7V<EVon <36V 10 10 10 ns
Delay time from SCKpJ to tkson C =20 pFNote® 10 10 10 ns
SOp outputNote s

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

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

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

4. 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.

5. 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.

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

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

Remarks 1. p: CSI number (p = 00), m: Unit number (m = 0), n: Channel number (n = 0),
g: PIM and POM numbers (g = 1)
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))

R0O1DS0151EJ0210 Rev.2.10 RENESAS Page 40 of 125
Nov 30, 2016



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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RL78/G1A

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

CSI mode connection diagram (during communication at same potential)

SCKp SCK
RL78 )
microcontroller P SO User device
SOp S

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

tkevi, 2

kL, 2 tHL, 2

e e

tsikt, 2 tksin2

tkso1, 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.)

tkeva, 2

tKH1, 2 kL 2

SCKp
4/ N

tsiki, 2 tksi1, 2

tkso1, 2

SOp Output data ><

p: CSI number (p = 00, 01, 10, 11, 20, 21)
2.  m: Unit number, n: Channel number (mn = 00 to 03, 10, 11)

Remarks 1.

R01DS0151EJ0210 Rev.2.10
Nov 30, 2016
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RL78/G1A 2. ELECTRICAL SPECIFICATIONS (Ta = —40 to +85°C)

UART mode connection diagram (during communication at different potential)

Vb
% Rb
TxDq RX

RL78 User device
microcontroller

RxDq Tx

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

1/Transfer rate
Low-bit width

High-bit width

Baud rate error tolerance

\
TxDg /

\ /

1/Transfer rate

High-/Low-bit width

Baud rate error tolerance

RxDq <

A\

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

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

m: Unit number, n: Channel number (mn = 00 to 03, 10, 11))
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RL78/G1A

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

<R>

(4) When reference voltage (+) = AVrerr/ANIO (ADREFP1 = 0, ADREFPO = 1), reference voltage (-) =

AVrerm/ANI1 (ADREFM =

1), target for conversion: ANI16 to ANI30, interanal reference voltage,

temperature sensor output voltage

(TA=-40 to +85°C, 1.6 V< EVppo < Vpp<3.6 V,1.6 V< AVRerp < AVDD < VDD < 3.6 V, Vss = EVsso =0 V, AVss = 0
V, Reference voltage (+) = AVrerp, Reference voltage (-) = AVrerm= 0 V)

Parameter Symbol Conditions MIN. TYP. MAX. Unit
Resolution Res 24V <AVrerp < AVoD < 3.6 V 8 12 bit
1.8V <AVrerp < AVoD < 3.6 V 8 1QNote 1
1.6 V<AVrerp < AVoD < 3.6 V gNote 2
Overall errorNote 3 AINL 12-bit resolution 24V <AVrerr < AVoD < 3.6 V +7.0 LSB
10-bit resolution 1.8V <AVrerp < AVoD < 3.6 V +5.5
8-bit resolution 1.6 V<AVrerr <AVoD < 3.6 V +3.0
Conversion time tconv ADTYP =0, 24V <AVrerP<AVoD <36V | 4125 us
12-bit resolution
ADTYP =0, 1.8V <AVrerr <AVoD < 3.6 V 9.5
10-bit resolutionNete !
ADTYP =0, 1.6 V<AVrerP <AVoD < 3.6 V 57.5
8-bit resolutionNete 2
ADTYP =1, 24V <AVrerP <AVoD<3.6V | 3.3125
8-bit resolution 1.8V <AVrerr < AVon < 3.6V | 7.875
1.6 V<AVrerP <AVoD < 3.6 V 54.25
Zero-scale errorhote 3 Ezs 12-bit resolution 24V <AVrerp < AVoD < 3.6 V 45.0 LSB
10-bit resolution 1.8V <AVrerr < AVoD < 3.6 V +5.0
8-bit resolution 1.6 V<AVrerr < AVDoD < 3.6 V +2.5
Full-scale errorNete3 Ers 12-bit resolution 2.4V < AVrerp < AVD < 3.6 V +5.0 LSB
10-bit resolution 1.8 V<AVrerr <AVoD < 3.6 V +5.0
8-bit resolution 1.6 V<AVrerr < AVDD < 3.6 V 425
Integral linearity errorNete3 ILE 12-bit resolution 24V <AVrerr < AVoD < 3.6 V +3.0 LSB
10-bit resolution 1.8 V< AVrerr < AVoD < 3.6 V +2.0
8-bit resolution 1.6 V< AVrerr < AVoD < 3.6 V 1.5
Differential linearity errorN°*¢3 | DLE 12-bit resolution 2.4V <AVrerr < AVDD < 3.6 V +2.0 LSB
10-bit resolution 1.8V <AVrerp < AVoD < 3.6 V +2.0
8-bit resolution 1.6 V<AVrerr <AVoD < 3.6 V +1.5
Analog input voltage Vain 0 AVRerp Vv
and EVooo
Interanal reference voltage VagrNote 4 \%
(2.4 V <Vop £3.6 V, HS (high-speed main) mode)
Temperature sensor output voltage VrmpszsNote 4 \Y;
(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)

LVD Detection Voltage of Interrupt & Reset Mode
(TA=-40 to +85°C, VPDR< VoD < 3.6 V,Vss =0 V)

Parameter Symbol Conditions MIN. TYP. MAX. Unit
Interrupt & reset Vivp13 VPOC2, VPOC1, VPOCO =0, 0, 0, falling reset voltage 1.60 1.63 1.66 \
mode Vivp1z LVIS1,LVISO = 1,0 |Rising release reset voltage | 1.74 1.77 1.81 \Y

Falling interrupt voltage 1.70 1.73 1.77 \Y

Vo1 LVIS1,LVISO=0,1 |Rising release reset voltage | 1.84 1.88 1.91 \Y
Falling interrupt voltage 1.80 1.84 1.87 \%

Vivps LVIS1,LVISO=0,0 |Rising release reset voltage | 2.86 2.92 297 \Y
Falling interrupt voltage 2.80 2.86 291 \Y%

Vivp11 VPOC2, VPOC1, VPOCO =0, 0, 1, falling reset voltage 1.80 1.84 1.87 \%
Vivpio LVIS1,LVISO = 1,0 |Rising release reset voltage | 1.94 1.98 2.02 \Y
Falling interrupt voltage 1.90 1.94 1.98 \%

Vivpe LVIS1,LVISO=0, 1 |Rising release reset voltage | 2.05 2.09 213 \Y
Falling interrupt voltage 2.00 2.04 2.08 \%

Vivp2 LVIS1,LVISO=0,0 |Rising release reset voltage | 3.07 3.13 3.19 \Y
Falling interrupt voltage 3.00 3.06 3.12 \Y

Vivos VPOC2, VPOC1, VPOCO =0, 1, 0, falling reset voltage 240 2.45 2.50 \
Vivor LVIS1,LVISO=1,0 |Rising release reset voltage | 2.56 2.61 2.66 \Y
Falling interrupt voltage 2.50 2.55 2.60 \%

Vivoe LVIS1,LVISO=0, 1 |Rising release reset voltage | 2.66 2.7 2.76 \Y
Falling interrupt voltage 2.60 2.65 2.70 \%

Vivps VPOC2, VPOC1, VPOCO =0, 1, 1, falling reset voltage 2.70 2.75 2.81 \
Vivps LVIS1,LVISO = 1,0 |Rising release reset voltage | 2.86 2.92 2.97 \Y
Falling interrupt voltage 2.80 2.86 291 \%

Vivps LVIS1,LVISO=0,1 |Rising release reset voltage | 2.96 3.02 3.08 \Y
Falling interrupt voltage 2.90 2.96 3.02 \%
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 operating voltage range.

HS (high-speed main) mode:

LS (low-speed main) mode:

LV (low-voltage main) mode:

Vop = 2.7 to 3.6 V@1 MHz to 32 MHz

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

Vop = 1.8 to 3.6 V@1 MHz to 8 MHz
Voo = 1.6 to 3.6 V@1 MHz to 4 MHz

2.6.5 Supply voltage rise slope characteristics

(Ta = —40 to +85°C, Vss = 0 V)

The following shows

Parameter

Symbol

Conditions

MIN.

TYP.

MAX.

Unit

Supply voltage rise

SVoo

54

V/ms

Caution Be sure to maintain the internal reset state until Voo reaches the operating voltage range specified

in 2.4 AC Characteristics, by using the LVD circuit or external reset pin.
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RL78/G1A 3. ELECTRICAL SPECIFICATIONS (G: INDUSTRIAL APPLICATIONS TA = —40 to +105°C)

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

Voo

RL78
microcontroller

% Rob
SDAr SDA

User device

SCLr SCL

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

1/fscL

trow tHiGH

SCLr

SDAr /_\

\

tHD : DAT

tsu:paT

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

capacitance

2. r:lIC number (r =00, 01, 10, 11, 20, 21), g: PIM number (g = 0, 1), h: POM number (h =0, 1)
3. fwvck: Serial array unit operation clock frequency

(Operation clock to be set by the CKSmn bit of serial mode register mn (SMRmn).

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

m: Unit number,
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RL78/G1A 3. ELECTRICAL SPECIFICATIONS (G: INDUSTRIAL APPLICATIONS TA = —40 to +105°C)

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

tkey2

tke2 tkH2

/
SCKp
\ N

tsik2 tksi2

Sip 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.)

tkevz

tkH2 tkL2

SCKp
/ \

tsik2 tksi2

Sip Input data

tkso2

SOp Output data

Remarks 1. p: CSI number (p = 00, 10, 20), m: Unit number, n: Channel number (mn = 00, 02, 10),

g: PIM and POM number (g =0, 1)

2. CSI01, CSI11, and CSI21 cannot communicate at different potential. Use other CSI for

communication at different potential.
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RL78/G1A 3. ELECTRICAL SPECIFICATIONS (G: INDUSTRIAL APPLICATIONS TA = —40 to +105°C)

Simplified I2°C mode connection diagram (during communication at different potential)

RL78
microcontroller

SDAr

SCLr

SDA

SCL

User device

Simplified I?C mode serial transfer timing (during communication at different potential)

1/fscL

tLow

thHiGH

SCLr \

SDAr /\

tHD : DAT

tsu: pat

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

load capacitance, Vb[V]: Communication line voltage
2. r:lIC number (r = 00, 10, 20), g: PIM, POM number (g =0, 1)
3. fmck: Serial array unit operation clock frequency

(Operation clock to be set by the CKSmn bit of serial mode register mn (SMRmn).
n: Channel number (mn = 00, 02, 10)
4. 11C01, lIC11, and lIC21 cannot communicate at different potential.

communication at different potential.

m: Unit number,

Use 1IC00, 1IC10, or IIC20 for
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RL78/G1A 3. ELECTRICAL SPECIFICATIONS (G: INDUSTRIAL APPLICATIONS TA = —40 to +105°C)

3.6.4 LVD circuit characteristics

LVD Detection Voltage of Reset Mode and Interrupt Mode
(Ta=-40 to +105°C, VrDR< VDD < 3.6 V, Vss =0 V)

Parameter Symbol Conditions MIN. TYP. MAX. Unit

Detection Supply voltage level Vivb2 Power supply rise time 3.01 3.13 3.25 \%

voltage Power supply fall time 2.94 3.06 3.18

AV/RVX] Power supply rise time 2.90 3.02 3.14 \

Power supply fall time 2.85 2.96 3.07 \%

VLvp4 Power supply rise time 2.81 2.92 3.03 \%

Power supply fall time 2.75 2.86 2.97 \%

VLvbs Power supply rise time 2.70 2.81 2.92 \

Power supply fall time 2.64 2.75 2.86 \%

VLvos Power supply rise time 2.61 2.71 2.81 \

Power supply fall time 2.55 2.65 2.75 \%

Vivo7 Power supply rise time 2.51 2.61 2.71 \%

Power supply fall time 2.45 2.55 2.65 \%

Minimum pulse width tiw 300 s
Detection delay time 300 us

Remark Vivb(n-1)>Vivonin=31t0o7

LVD Detection Voltage of Interrupt & Reset Mode
(TA=-40 to +105°C, VprbDR< VDD < 3.6 V,Vss =0 V)

Parameter Symbol Conditions MIN. TYP. MAX. Unit
Interrupt & reset Vivbs VPOC2, VPOC1, VPOCO =0, 1, 1, falling reset voltage 2.64 2.75 2.86 \
mode Vivos LVIS1,LVISO = 1,0 |Rising release reset voltage | 2.81 2.92 3.03

Falling interrupt voltage 2.75 2.86 2.97 \
Vivos LVIS1,LVISO =0, 1 [Rising release reset voltage 2.90 3.02 3.14 \
Falling interrupt voltage 2.85 2.96 3.07 \

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: Vbb = 2.7 to 3.6 V@1 MHz to 32 MHz
Vob = 2.4 to 3.6 V@1 MHz to 16 MHz

3.6.5 Supply voltage rise slope characteristics

(Ta = —40 to +105°C, Vss = 0 V)

Parameter Symbol Conditions MIN. TYP. MAX. Unit

Supply voltage rise SVoo 54 V/ms

Caution Be sure to maintain the internal reset state until Voo reaches the operating voltage range specified

in 3.4 AC Characteristics, by using the LVD circuit or external reset pin.
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RL78/G1A

4. PACKAGE DRAWINGS

4. PACKAGE DRAWINGS

4.1

25-pin products

R5F10E8AALA, R5F10E8CALA, RSF10ESDALA, RSF10E8EALA

<R>

JEITA Package Code

RENESAS Code

Previous Code

MASS (Typ) [9]

P-WFLGA25-3x3-0.50 PWLGO025KA-A P25FC-50-2N2-3 0.01
Unit: mm
21x¢b[B|ox @] S| AB
ZD
| : SErDOE o
Q}o offe @
Bl ONONONONG
s £ HINEE L@&@%s 2.27
@/ /O @) O O
@ o0 00T
\ @ Y
| INDEX MARK
INDEX MARK Blwls[s] =P c2 ° A \@

DETAIL OF (© PART

Ob
(LAND PAD)

$0.34+0.05

(APERTURE OF

SOLDER RESIST)

A —
DETAIL OF (D PART
R0.17+0.05 0.43%0.05—
R0.12+0.05 0.33+0.05—
0.50%+0.05—
0.365+0.05—
0.365+0.05 R0.165%0.05
0.50+0.05
0.33+0.05 R0.215%0.05
0.43+0.05

ITEM DIMENSIONS
3.00+0.10
3.00£0.10
0.20

0.50
0.69%0.07
0.24+0.05
0.05

0.08

0.20

0.50

0.50

S‘,ﬁ.~<xc’>@ém0

N
m
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RL78/G1A 4. PACKAGE DRAWINGS

4.4 64-pin products

R5F10ELCAFB, R5F10ELDAFB, RSF10ELEAFB
R5F10ELCGFB, R5F10ELDGFB, R5F10ELEGFB

JEITA Package Code RENESAS Code Previous Code MASS (TYP) [g]
P-LFQFP64-10x10-0.50 PLQPO064KF-A P64GB-50-UEU-2 0.35
HD
D
LT
48 33
—49 32—
—] —— C—
= — |
—] — L_ —
—] —
— — 0 — L
—] —
—] — L
— + — E HE P
— — fe— L1 —=
— —
—] —
— —
(UNIT:mm)
—] ——
1 =ea Q 17— ITEM DIMENSIONS
D 10.00+0.20
E 10.00+0.20
HD 12.00+0.20
L 7E HE 12.00+0.20
A 1.60 MAX.
. Al 0.10+0.05
A2 1.40+0.05
0.25
A7 b 0.22+0.05
- 0.055
A2 c 0.14578:9%2
L 0.50

Lp 0.60+0.15

S AAAAAAA A G o000

w — ) 3130

SEAE o o

X 0.08

y 0.08

ZD 1.25

NOTE ZE 1.25

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

R5F10ELCABG, R5F10ELDABG, R5F10ELEABG

JEITA Package Code

RENESAS Code

Previous Code

MASS (TYP) [g]

P-VFBGA64-4x4-0.40 PVBGOO064LA-A P64F1-40-AA2-2 0.03
D D w [s|a] ze— zD
D OO0000000 8
D O0000000 7
D g O00000OO0O0 6
4 e 1D , OOOOjLOOOO 5
D O0000000 4
D O0O0000O00 3
D O0O0000O00 2
D O0000O0O00 1
d\
HGFEDT CBA
INDEX MARK E INDEX MARK
(UNIT:mm)
AT ITEM DIMENSIONS
D 4.00+0.10
A2+ E 4.00+0.10
| w 0.15
\ A 0.89+0.10
; — Al 0.20+0.05
— X FCF0) U}U [ OLOAY) A2 0.69
[e] 0.40
y |S — A1l b 0.25+0.05
=l v [s] J—LE b 05
¢b‘@‘ Px @‘S‘A B‘ y 0.08
yl 0.20
ZD 0.60
ZE 0.60
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