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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.
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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

<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
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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

<R>

1.5.2 32-pin products

TIMER ARRAY
UNIT (8ch)

TIOO/PO2 —=

TO00/PO3 ~— cho

chl

I

ch

TI03/TO03/P31 ~— ch3
ch4
ch5
ché
RxD2/P14 —| ch?
WINDOW
WATCHDOG
TIMER
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).
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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)

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

R0O1DS0151EJ0210 Rev.2.10 RENESAS Page 30 of 125
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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
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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))

R0O1DS0151EJ0210 Rev.2.10 RENESAS Page 43 of 125
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2. ELECTRICAL SPECIFICATIONS (Ta = —40 to +85°C)

RL78/G1A
CSI mode serial transfer timing (slave mode) (during communication at different potential)
(When DAPmn = 0 and CKPmn =0, or DAPmn =1 and CKPmn =1.)
tkevz
tkL2 tkH2
/
SCKp
\ N
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.)
tkevz
tkH2 tkL2
/ /
SCKp /
\
tsik2 tksi2
Slp Input data
tkso2
SOp Output data
Remarks 1. p: CSl number (p = 00, 10, 20), m: Unit number, n: Channel number (mn = 00, 02, 10),

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

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

communication at different potential.

Page 57 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)

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

<R> (6) When reference voltage (+) = Internal reference voltage (1.45 V) (ADREFP1 = 1, ADREFPO = 0), reference
voltage (-) = AVss (ADREFM = 0), target ANI pin: ANIO to ANI12, ANI16 to ANI30

(TA=—40 to +85°C, 2.4V < Voo <3.6 V, 1.6 V < EVop < Vob, 1.6 V < AVop < Vop, Vss = EVsso =0V, AVss =0 V,
Reference voltage (+) = Internal reference voltage, Reference voltage (-) = AVss= 0 V, HS (high-speed main)

mode)

Parameter Symbol Conditions MIN. ‘ TYP. | MAX. Unit
Resolution Res 8 bit
Conversion time tconv 8-bit resolution 16 Hus
Zero-scale errorN°te Ezs 8-bit resolution +4.0 LSB
Integral linearity errorNet ILE 8-bit resolution +2.0 LSB
Differential linearity errorN°te DLE 8-bit resolution +2.5 LSB
Reference voltage (+) AVrer+) | = Internal reference voltage (Vecr) 1.38 1.45 1.5 \Y
Analog input voltage Vain 0 V8GR \%

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

2.6.2 Temperature sensor, internal reference voltage output characteristics

(Ta=-40 to +85°C,2.4V<Vbp<3.6 V, Vss =0V, HS (high-speed main) mode)

Parameter Symbol Conditions MIN. TYP. MAX. Unit
Temperature sensor output voltage | Vimes2s | Setting ADS register = 80H, Ta = +25°C 1.05 \Y
Internal reference voltage V8GR Setting ADS register = 81H 1.38 1.45 1.5 \%
Temperature coefficient Fvrmes Temperature sensor output voltage that -3.6 mV/°C

depends on the temperature
Operation stabilization wait time tamp 10 us

2.6.3 POR circuit characteristics

(Ta = —40 to +85°C, Vss = 0 V)

Parameter Symbol Conditions MIN. TYP. MAX. Unit
Detection voltage VPoR Power supply rise time 1.47 1.51 1.55 \%
VPDR Power supply fall time 1.46 1.50 1.54 \%
Minimum pulse widthNete Tew 300 us

Note This is the time required for the POR circuit to execute a reset when Vop falls below Vror. When the
microcontroller enters STOP mode or if the main system clock (fwain) has been stopped by setting bit 0
(HIOSTOP) and bit 7 (MSTOP) of the clock operation status control register (CSC), this is the time required
for the POR circuit to execute a reset before Vo rises to Vror after having fallen below 0.7 V.

Tew
Power supply voltage (Vob)
VPoOR
Vpror or 0.7V
R0O1DS0151EJ0210 Rev.2.10 RENESAS Page 69 of 125
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RL78/G1A

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) (3/5)
ltems Symbol Conditions MIN. TYP. MAX. Unit
Input voltage, Vin1 P00 to P06, P10 to P16, P30, P31, Normal input buffer 0.8EVono EVooo \%
high P40 to P43, P50, P51, P70 to P77,
P120, P140, P141
A P01, P03, P04, P10, P11, TTL input buffer 2.0 EVopo V
P13 to P16, P43 3.3V<EVbon<3.6V
TTL input buffer 1.5 EVooo \%
2.4V <EVopo< 3.3V
Vinz P20 to P27, P150 to P154 0.7AVop AVop \%
ViHa P60 to P63 0.7EVbDo 6.0 \%
ViHs P121 to P124, P137, EXCLK, EXCLKS, RESET 0.8Vop Vop \Y
Input voltage, low | Vi1 P00 to P06, P10 to P16, P30, P31, Normal input buffer 0 0.2EVbDo \Y
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<EVboon<3.6V
TTL input buffer 0 0.32 \%
2.4V <EVopo< 3.3V
Vis P20 to P27, P150 to P154 0 0.3AVop \%
Vi P60 to P63 0 0.3EVbDo
ViLs 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 EVbbo,

Unless specified otherwise, the characteristics of alternate-function pins are the same as those of the
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RL78/G1A

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

(Ta =-40 to +105°C, 2.4 V < EVppoo < Vpp < 3.6 V, Vss = EVsso = 0 V) (2/3)
Parameter | Symbol Conditions MIN. TYP. | MAX. Unit
Supply lop2Note 2 | HALT HS (high-speed | fin = 32 MHZzNot 4 Voo =3.0V 0.54 2.90 mA
currentet” mode | main) mode"** | ¢ _ o ppypotes Voo = 3.0V 044 | 230 | mA

fin = 16 MHZzNete 4 Voo =3.0V 0.40 1.70 mA
HS (high-speed | fux = 20 MHzN°te 3, Square wave input 0.28 1.90 mA
main) mode"*'*™ | Voo = 3.0V Resonator connection 0.45 | 2.00
fux = 10 MHzNote 3, Square wave input 0.19 1.02 mA
Voo =3.0V Resonator connection 026 | 1.10
Subsystem clock | fsus = 32.768 kHz"°**® | Square wave input 0.25 0.57 LA
mode Ta=-40°C Resonator connection 0.44 0.76
fsus = 32.768 kHzZN°t* 5 | Square wave input 0.30 0.57 LA
Ta=1425°C Resonator connection 0.49 0.76
fsus = 32.768 kHzN°t¢ 5 | Square wave input 0.38 1.17 LA
Ta=+50°C Resonator connection 0.57 1.36
fsus = 32.768 kHz"°t*5 | Square wave input 0.52 1.97 LA
Ta=+70°C Resonator connection 0.71 2.16
fsus = 32.768 kHzZN°t* 5 | Square wave input 0.97 3.37 LA
Ta=+85°C Resonator connection 1.16 3.56
fsus = 32.768 kHz"°t® Square wave input 3.01 15.37 | WA
Ta=+105°C
Resonator connection 3.20 | 15.56
IppsNete 8 | STOP Ta=-40°C 0.16 0.50 LA
mode™*'*®| 1, - 4o50C 023 | 050
Ta=+50°C 0.34 1.10
Ta=+70°C 0.46 1.90
Ta=+85°C 0.75 3.30
Ta=+105°C 2.94 15.30

(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)

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.

a b WN

. 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

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

<R>

(3) During communication at same potential (CSI mode) (slave mode, SCKp... external clock input)
(Ta=-40 to +105°C, 2.4 V < EVppo < Vop < 3.6 V, Vss = EVsso = 0 V)

Parameter Symbol Conditions MIN. TYP. MAX. Unit
SCKp cycle timegNote ! tkevz 27V<EVo<3.6V | 16 MHz < fuck 16/fvck ns
fuek < 16 MHz 12/fmck ns
24V<EVopo<36V 12/fmex and ns

1000

SCKp high-/low-level width | tkHz, 2.7V <EVooo< 3.6V tkey2/2-14 ns
th2 2.4V <EVono< 3.6 V tkov2/2-16 ns
Slp setup time tsik2 2.7V <EVopo<3.6V 1/fuck + 40 ns
(to SCKpT)tere? 24V <EVooo<3.6 V 1ffuck + 60 ns
Slp hold time tisi2 27V <EVooo<3.6V 1/fmek+62 ns
(from SCKpTtere 24V <EVooo< 3.6 V 1/fuck+62 ns
Delay time from SCKpl to | tkso2 C = 30 pFNete4 27V<EVooo<3.6V 2/fmck+66 ns
SOp output™*** 24V<EVon<36V k113 | s

Notes 1. Transfer rate in the SNOOZE mode : MAX. 1 Mbps
2. When DAPmn = 0 and CKPmn = 0, or DAPmn =1 and CKPmn = 1. The Slp setup time or Slp hold time
becomes “from SCKpU when DAPmn = 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.

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

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

tki, 2 tkH1, 2

e

tsika, 2 tksi, 2

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.)

tkevi, 2

tkh1, 2 tkL1, 2

SCKp
4/ N

tsiki, 2 tksi1, 2

tkso1, 2

SOp Output data ><

Remarks 1. p: CSl number (p = 00, 01, 10, 11, 20, 21)
2.  m: Unit number, n: Channel number (mn = 00 to 03, 10, 11)

R01DS0151EJ0210 Rev.2.10
Nov 30, 2016

RENESAS

Page 96 of 125



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

tkeyl

tkie tKHL

SCKp \ \_

tsik1 trsi1

Sip Input data

tkso1

SOp 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.)

tkeva

tKHL tkL1

SCKp _/ \ 7/

tsik1 tksii

Sip Input data

tkso1

SOp Output data

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

(8) Communication at different potential (1.8 V, 2.5 V) (simplified I2°C mode) (1/2)
(Ta=-40 to +105°C, 2.4 V < EVppo < Voo < 3.6 V, Vss = EVsso = 0 V)

Parameter Symbol Conditions MIN. MAX. Unit

SCLr clock frequency fsoL 27V<EVooo <36V, 400Note 1 kHz
23V<Vb<27V,
Cb =50 pF, Ro = 2.7 kQ

2.7V <EVooo <36V, 10QNete ! kHz
23V<Vh<27V,
Cb = 100 pF, Ro = 2.7 kQ

24V <EVono<3.3V, 10QNete ! kHz
1.6V<Vb<20V,
Cb =100 pF, Ro = 5.5 kQ

Hold time when SCLr = “L” tLow 27V <EVbpo<3.6YV, 1200 ns
23V<Vb<27YV,

Cb =50 pF, Ro = 2.7 kQ
27V <EVopo<3.6V, 4600 ns
23V<Vb<27V,

Cb =100 pF, Ro = 2.7 kQ

2.4V <EVopo< 3.3V, 4650 ns
1.6V<Vb<20V,
Cb =100 pF, Ro = 5.5 kQ

Hold time when SCLr = “H” tHiGH 27V<EVooo<36V, 500 ns
23V<Vb<27V,
Cb =50 pF, Ro = 2.7 kQ

2.7V <EVopo<36V, 2400 ns
23V<Vb<27V,
Cbo =100 pF, Ro = 2.7 kQ

24V <EVooo<33V, 1830 ns
1.6V<Vb<20V,
Cb =100 pF, Ro = 5.5 kQ

(Notes, Caution and Remarks are listed on the next page.)
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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]
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Revision History RL78/G1A Data Sheet
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