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RL78/G11 1. OUTLINE

1.3.4  24-pin products
<R>  24-pin plastic HWQFN (4 x 4 mm, 0.5 mm pitch)

XDO)/PCLBUZO/TKBO1/(SDAAO)

18/IVCMP1/(INTP11)/(SCLA1)
19/SO11/(INTP10)/(VCOUT1)/(SDAA1)
20/KRO/TI01/TO00/INTP4/TKBOO/(RXDO)/SI11/SDA11/(SCLAO)
21/KR1/TI00/TO01/INTP3/SCK11/SCL1

2/PGAI/IVCMPO
3/ANO1/PGAGND

—0O P22/AN
~—=O P23/AN
fe—=Q P32/AN
2 [—=0O P31/AN
fe—=0O P30/AN

exposed die pad

2 l—=OP33/AN

©
J
o
A®

P21/ANI1/AVREFM/IVREFO O——{ 19 | 2 la—=0 P56/ANI22/KR2/SCK00/SCLO0/(SO11)INTP10/(TO03)/(INTFO)/SCLA1
P20/ANIO/AVREFP/IVREF1/(SO10/TxD1) O=—»{ 20 | ' 11 fa—=0 P55/KR3/SI00/RXDO/SDAOO/TOOLRXDITIO2ITO02/INTP11/(VCOUTO)/SDAAT
PO1/ANIE/INTP5/SO10/TxD1 Q=—= 21 | RL78/G11 | 10le = P54/KR4/SO00/TXDO/TOOLTXD/(TIO3)/(TO03)/SCLAO
POO/ANI17/PCLBUZ1/TI03/(VCOUT1)/SIO/RXD1/SDA10/(SDAAT) Oe—sf 22 H(TOPVIEW)} gle 5 P53/KR5/INTPE/SO01/SDAAD
P40/TOOL0/TO03/(PCLBUZ0)/SCK10/SCL10/VCOUTO/VCOUT1/INTFO/(SCLAT) Qe—= 23 \ ! 8 e—=0 P52/KR6/INTP7/SI01/SDA01/(RXD0)/(SDAAO)

P125/RESET/INTP9 O— f«—=0 P51/KR7/INTP8/(TI02)/(TO02)/SCK01/SCLO1/(TxDO)

e

P122/X2/EXCLK/(SI10/RxD1)/(TI02)/INTP1 O——= >

INDEX MARK:

REGCO— &
Vss O—— o
Voo O—— @

P137/INTPO/SSI00/(TI03) O——=1
P121/X1/(TIO1)/INTP2/(S101) O——»f

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

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

Remark 2. It is recommended to connect an exposed die pad to Vss.

Remark 3. Functions in parentheses in the above figure can be assigned via settings in the peripheral I/O redirection register 0 to 3
(PIORO to PIORS3).
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RL78/G11

2. ELECTRICAL SPECIFICATIONS (TA = -40 to +85°C)

2.2

2.2.1

Oscillator Characteristics

X1 characteristics

(TA=-40 to +85°C,1.6 V<VDD<5.5V,Vss=0V)

Resonator Resonator Conditions MIN. TYP. MAX. | Unit

X1 clock oscillation frequency (fx) Note Ceramic resonator/ 27V<Vbb<55V 1.0 20.0 | MHz
crystal resonator 24V<Vop<27V | 1.0 16.0
1.8V<Vbp<24V 1.0 8.0
1.6V<VbD<18V 1.0 4.0

Note

Caution

Remark

2.2.2

Indicates only permissible oscillator frequency ranges. Refer to 2.4 AC Characteristics for instruction execution time.
Request evaluation by the manufacturer of the oscillator circuit mounted on a board to check the oscillator

characteristics.

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

When using the X1 oscillator, refer to 6.4 System Clock Oscillator in the RL78/G11 User's Manual.

On-chip oscillator characteristics

(TA=-40 to +85°C,1.6 V<VDD<5.5V,Vss=0V)

Oscillators Parameters Conditions MIN. TYP. MAX. Unit
High-speed on-chip oscillator clock frequency Notes 1,2 fiH 27V<Vopb<55V 1 24 MHz
24V <Vob<55V 1 16
1.8V<Vbob<55V 1
1.6V<Vbp<55V 1
High-speed on-chip oscillator clock frequency accuracy TA=-20to 1.8V<Vbob<55V -1 1 %
+85°C 16V<Voo<18V | -5 5
TA=-40to 1.8V<Vop<55V -1.5 1.5 %
-20°C 16V<Voo<18V | -55 55
Middle-speed on-chip oscillator oscillation frequency Note 2 fim 1 4 MHz
Middle-speed on-chip oscillator oscillation frequency accuracy -12 +12 %
Temperature drift of Middle-speed on-chip oscillator oscillation | DIMT 0.008 %I°C
frequency accuracy
Voltage drift of Middle-speed on-chip oscillator oscillation Dimv TA=25°C 21V<Vopb<55V 0.02 %IV
frequency accuracy 20V<Vop<21V 12
1.6V<Vop<2.0V 10
Low-speed on-chip oscillator clock frequency Note 2 fiL 15 kHz
Low-speed on-chip oscillator clock frequency accuracy -15 +15 %

Note 1.
HOCODIV register.
Note 2.

High-speed on-chip oscillator frequency is selected with bits 0 to 3 of the option byte (000C2H) and bits 0 to 2 of the

This only indicates the oscillator characteristics. Refer to 2.4 AC Characteristics for instruction execution time.

R01DS0282EJ0200 Rev.2.00
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RL78/G11 2. ELECTRICAL SPECIFICATIONS (TA = -40 to +85°C)

(TA =-40 to +85°C,1.6 V<EVDD<VDD <5.5V,Vss =0 V) (3/5)
<R> ltems Symbol Conditions MIN. TYP. MAX. Unit
Input voltage, high VIH1 P00, P01, P30 to P33, P40, and | Normal mode 0.8 EVbD EVbD \%
P51 to P56
VIH2 P00, P30 to P32, P40, P51 to TTL mode 2.2 EVDD \%
P56 40V<EVDD<55V
TTL mode 2.0 EVbD \Y,
3.3V<EVDD<4.0V
TTL mode 1.5 EVDD \%
1.6 V<EVDD<3.3V
VIH3 P20 to P23 (digital input) 0.7 Vbb VbD \%
ViH4 P121, P122, P125, P137, EXCLK, RESET 0.8 Voo VoD
Input voltage, low Vi1 P00, P01, P30 to P33, P40, and | Normal mode 0 0.2 EVbD
P51 to P56
ViL2 P00, P30 to P32, P40, P51 to TTL mode 0 0.8 \%
P56 40V<EVDD<55V
TTL mode 0 0.5 \Y
3.3V<EVDD<4.0V
TTL mode 0 0.32 \%
16V<EVDD<3.3V
VIH3 P20 to P23 (digital input) 0 0.3 Vbp \%
Vika P121, P122, P125, P137, EXCLK, RESET 0 02Vep | V

Caution  The maximum value of ViH of pins P00, P01, P20, P30 to P33, P40 and P51 to P56 is Vbp or EVDD, even in the N-ch
open-drain mode.
(P20: Vbp
P00, P01, P30 to P33, P40, P51 to P56: EVpD)

Remark  Unless specified otherwise, the characteristics of alternate-function pins are the same as those of the port pins.
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RL78/G11 2. ELECTRICAL SPECIFICATIONS (TA = -40 to +85°C)

25 Peripheral Functions Characteristics
AC Timing Test Points

VIH/VOH > Test points < VIH/VOH
ViL/VoL Vi/VoL

RO1DS0282EJ0200 Rev.2.00 RENESAS Page 35 of 139
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RL78/G11

2. ELECTRICAL SPECIFICATIONS (TA = -40 to +85°C)

(5) During communication at same potential (simplified 12C mode)

(TA = -40 to +85°C,1.6 V<EVDD=VDD < 5.5V, Vss =0 V)

Parameter

Symbol

Conditions

HS (high-speed main)
Mode

LS (low-speed main)
Mode

LP (Low-power
main) mode

LV (low-voltage
main) Mode

MIN. MAX.

MIN. MAX.

MIN. MAX.

MIN. MAX.

Unit

SCLr clock frequency

fscL

27V<EVop<55YV,
Cb =50 pF, Ro = 2.7 kQ

1000
Note 1

400
Note 1

250
Note 1

400
Note 1

1.8V<EVon <55V,
Cb =100 pF, Ro = 3 kQ

400
Note 1

1.8V<EVop<27V,
Cb =100 pF, Ro = 5 kQ

300
Note 1

300
Note 1

250
Note 1

300
Note 1

1.7V<EVop <18V,
Cb =100 pF, Ro = 5 kQ

250
Note 1

250
Note 1

250
Note 1

250
Note 1

16 V<EVop<18YV,
Cb =100 pF, Ro = 5 kQ

kHz

Hold time
when SCLr = “L”

trow

27V<EVop<55YV,
Cb =50 pF, Ro = 2.7 kQ

475

1150

1.8V<EVoD<55YV,
Cb =100 pF, Ro = 3 kQ

1150

1150

1150

1.8V<EVoD<27V,
Cb =100 pF, Ro = 5 kQ

1550

1550

1550

1550

1.7V<EVop <18V,
Cb =100 pF, Ro = 5 kQ

1850

1850

1.6 V<EVop<18YV,
Cb =100 pF, Ro = 5 kQ

1850

1850

ns

Hold time
when SCLr = “H”

tHiGH

27V<EVop<55YV,
Cb =50 pF, Ro = 2.7 kQ

475

18V<EVon <55V,
Cb =100 pF, Ro = 3 kQ

1150

1150

1150

1150

1.8 V<EVoD<27V,
Cb =100 pF, Ro = 5 kQ

1550

1550

1550

1550

1.7V<EVop<18V,
Cb =100 pF, Ro = 5 kQ

1850

1850

16V<EVon<18V,
Cb =100 pF, Ro = 5 kQ

1850

1850

ns

Data setup time
(reception)

tsu: pat

27V<EVop<55YV,
Cb =50 pF, Ro = 2.7 kQ

1/fmek
+85
Note 2

1.8V<EVop<55YV,
Cb =100 pF, Ro = 3 kQ

1/fmck
+ 145
Note 2

1/fmek
+ 145
Note 2

1/fmek
+ 145
Note 2

1/fmek
+ 145
Note 2

1.8V<EVoD<27V,
Cb =100 pF, Ro = 5 kQ

1/fmeck
+230
Note 2

1/fmck
+230
Note 2

1/fmck
+230
Note 2

1/fmek
+ 230
Note 2

1.7V<EVop<18YV,
Cb =100 pF, Ro = 5 kQ

1/fmck
+290
Note 2

1/fmck
+290
Note 2

1/fmeck
+290
Note 2

1/fmek
+290
Note 2

16 V<EVop<18YV,
Cb =100 pF, Ro = 5 kQ

ns

Data hold time
(transmission)

tHD: DAT

27V<EVop<55YV,
Cb =50 pF, Ro = 2.7 kQ

1.8V<EVoD<55YV,
Cb =100 pF, Ro = 3 kQ

355

1.8V<EVoD<27V,
Cb =100 pF, Ro = 5 kQ

355

1.7V<EVop <18V,
Cb =100 pF, Ro = 5 kQ

1.6 V<EVop<18YV,
Cb =100 pF, Ro = 5 kQ

355

355

ns
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RL78/G11 2. ELECTRICAL SPECIFICATIONS (TA = -40 to +85°C)

Note 6. The smaller maximum transfer rate derived by using fuck/6 or the following expression is the valid maximum transfer rate.
Expression for calculating the transfer rate when 1.8 V <EVDD<3.3Vand 1.6 V<Vb<2.0V

1
Maximum transfer rate = [bps]

{-Cbebxln(1-£)}x3
Vb

; - {-CbxRoxIn(1- 5 »
Transfer rate x 2 Vb

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

1

——— ) x Number of transferred bits
Transfer rate

* This value is the theoretical value of the relative difference between the transmission and reception sides

Note 7. This value as an example is calculated when the conditions described in the “Conditions” column are met.
Refer to Note 6 above to calculate the maximum transfer rate under conditions of the customer.

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

pin by using port input mode register g (PIMg) and port output mode register g (POMg). For ViH and ViL, see the
DC characteristics with TTL input buffer selected.
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RL78/G11 2. ELECTRICAL SPECIFICATIONS (TA = -40 to +85°C)

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

Note 2. Use it with EVDD > Vb.

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

Note 4. When DAPmn = 0 and CKPmn = 0, or DAPmn = 1 and CKPmn = 1. The delay time to SOp output becomes “from
SCKp1” when DAPmn = 0 and CKPmn = 1, or DAPmn = 1 and CKPmn = 0.

Caution Select the TTL input buffer for the Slp pin and SCKp pin and the N-ch open drain output (EVbDp tolerance) mode
for the SOp pin by using port input mode register g (PIMg) and port output mode register g (POMg). For ViH and

ViL, see the DC characteristics with TTL input buffer selected.

CSI mode connection diagram (during communication at different potential)

<Slave> Vb
é Rb
SCKp SCK
RL78 microcontroller
Slp SO User’s device
SOp Sl

Remark 1. Rb[Q]: Communication line (SOp) pull-up resistance, Cb[F]: Communication line (SOp) load capacitance,
Vb[V]: Communication line voltage
Remark 2. p: CSI number (p = 00 to 03), m: Unit number (m = 0), n: Channel number (n = 0 to 3), g: PIM and POM numbers (g = 0,
2,3to5and 12)
Remark 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))
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RL78/G11 2. ELECTRICAL SPECIFICATIONS (TA = -40 to +85°C)

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

Standard mode: Cb = 400 pF, Rb = 2.7 kQ
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RL78/G11 2. ELECTRICAL SPECIFICATIONS (TA = -40 to +85°C)

2.6.2 Temperature sensor characteristics/internal reference voltage
characteristic

(TA =-40 to +85°C,1.8V<VDD<5.5V,Vss =0 V)

Parameter Symbol Conditions MIN. TYP. MAX. Unit
Temperature sensor output voltage | VTMpPs25 | Setting ADS register = 80H, Ta = +25°C 1.05 \Y
Internal reference voltage VBGR Setting ADS register = 81H 1.38 1.45 15 \%
Temperature coefficient FvTmPs Temperature sensor that depends on the 36 MV

temperature
Operation stabilization wait time tamp 24V <VpD<55V 5 us
1.8V<Vbb<24V 10 us

2.6.3 D/A converter characteristics

(TA =-40 to +85°C, 1.6 V<EVss <VDD < 5.5V, Vss =0 V)

Parameter Symbol Conditions MIN. TYP. MAX. Unit
Resolution RES 8 bit
Overall error AINL Rload = 4 MQ 1.8V<VbD<55V +2.5 LSB
Rload = 8 MQ 1.8V<Vbb<55V 2.5 LSB
Settling time tseT Cload = 20 pF 27V<Vbp<55V 3 us
1.6V<Vbb<27V 6 us
R01DS0282EJ0200 Rev.2.00 RENESAS Page 72 of 139
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RL78/G11 2. ELECTRICAL SPECIFICATIONS (TA = -40 to +85°C)

2.6.7 LVD circuit characteristics
(1) LVD Detection Voltage of Reset Mode and Interrupt Mode

(TA = -40 to +85°C, VPDR < EVDD < VDD < 5.5V, Vss = 0 V)

Parameter Symbol Conditions MIN. TYP. MAX. Unit

Detection voltage Supply voltage level Vwvbo Power supply rise time 3.98 4.06 4.14 \%
Power supply fall time 3.90 3.98 4.06 \%

Vivb1 Power supply rise time 3.68 3.75 3.82 \%

Power supply fall time 3.60 3.67 3.74 \%

VLvD2 Power supply rise time 3.07 3.13 3.19 \%

Power supply fall time 3.00 3.06 3.12 \

Vb3 Power supply rise time 2.96 3.02 3.08 \%

Power supply fall time 2.90 2.96 3.02 \%

Vivb4 Power supply rise time 2.86 2.92 2.97 \%

Power supply fall time 2.80 2.86 2.91 \%

VLvD5 Power supply rise time 2.76 2.81 2.87 \%

Power supply fall time 2.70 2.75 2.81 \

VLvDe Power supply rise time 2.66 2.71 2.76 \%

Power supply fall time 2.60 2.65 2.70 \%

Vivp? Power supply rise time 2.56 2.61 2.66 \%

Power supply fall time 2.50 2.55 2.60 \%

VLvDg Power supply rise time 2.45 2.50 2.55 \%

Power supply fall time 2.40 2.45 2.50 \

VLvD9 Power supply rise time 2.05 2.09 213 \%

Power supply fall time 2.00 2.04 2.08 \%

Vivbio Power supply rise time 1.94 1.98 2.02 \%

Power supply fall time 1.90 1.94 1.98 \%

VLvD11 Power supply rise time 1.84 1.88 1.91 \%

Power supply fall time 1.80 1.84 1.87 \

VLwvp12 Power supply rise time 1.74 1.77 1.81 \%

Power supply fall time 1.70 1.73 1.77 \%

Vivb13 Power supply rise time 1.64 1.67 1.70 \%

Power supply fall time 1.60 1.63 1.66 \%

Minimum pulse width tw 300 us
Detection delay time 300 us
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<R>

RL78/G11 3. ELECTRICAL SPECIFICATIONS (TA = -40 to +105°C)

3.3 DC Characteristics

3.31 Pin characteristics

(TA = -40 to +105°C, 2.4 V<EVDD=VDD<5.5V,Vss =0 V) (1/5)
ltems Symbol Conditions MIN. | TYP. MAX. Unit
Output current, high IoH1 Per pin for P00, P01, P30 to P33, P40, -3.0 mA
Note 1 and P51 to P56 Note 2
Total of P00, P01, and P40 40V<EVDD<55V -12.5 mA
(When duty < 70% Note 3) 2.7V<EVDD<4.0V -10.0 | mA
24V <EVDD<27V -5.0 mA
Total of P30 to P33, and P51 to P56 40V<EVDD<55V -30.0 mA
(When duty < 70% Note 3) 2.7V<EVOD<4.0V -19.0 | mA
24V <EVDD<27V -10.0 mA
Total of all pins -42.5 mA
(When duty < 70% Note 3)
loH2 Per pin for P20 to P23 -0.1 mA
Note 2
Total of all pins 24V <Vpp<55V -0.4 mA
(When duty < 70% Note 3)

Note 1. Value of current at which the device operation is guaranteed even if the current flows from the Vbp pin to an output pin.
Note 2. Do not exceed the total current value.
Note 3. Specification under conditions where the duty factor < 70%.

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

« Total output current of pins = (loH x 0.7)/(n x 0.01)
<Example> Where n =80% and loH =-10.0 mA
Total output current of pins = (-10.0 x 0.7)/(80 % 0.01) ~ -8.7 mA

However, the current that is allowed to flow into one pin does not vary depending on the duty factor.
A current higher than the absolute maximum rating must not flow into one pin.

Caution P00, P01, P20, P30 to P33, P40 and P51 to P56 do not output high level in N-ch open-drain mode.

Remark  Unless specified otherwise, the characteristics of alternate-function pins are the same as those of the port pins.
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RL78/G11

3. ELECTRICAL SPECIFICATIONS (TA = -40 to +105°C)

3.3.2  Supply current characteristics
(TA = -40 to +105°C, 2.4 V < EVDD < VDD < 5.5 V, Vss = 0 V) (113)
Parameter Symbol Conditions MIN. [ TYP. | MAX. | Unit
Supply current | lop1 Operating | Basic HS (high-speed main) fHOCO = 48 MHzNote 3 | Vop =5.0 V 17 mA
Note 1 mode operation | mode i = 24 MHz Note 3 Voo = 3.0V 17
fHoco = 24 MHzNote 3 | Voo =5.0 V 14
fin=24 MHzNote3 |y —30v 14
Normal | HS (high-speed main) | fHoco = 48 MHzNote 3 | Voo = 5.0 V 35 7.3 mA
operation | mode fi = 24 MHz Note 3 Voo = 3.0 V 35 73
fHOCO = 24 MHzNote 3 | Voo =5.0 V 3.2 6.7
fin=24 MHzNote3 0 - 30y 32 | 67
fHOCO = 16 MHzNote 3 | Vop =5.0 V 24 4.9
fin=16 MHzNote3 |y - 30v 24 | a9
Normal HS (high-speed main) fux = 20 MHz Note 2 Voo =5.0 V | Square wave input 27 5.7 mA
operation | mode Resonator connection 2.8 5.8
Voo = 3.0 V | Square wave input 2.7 5.7
Resonator connection 2.8 5.8
fux = 10 MHz Note 2 Voo =5.0 V | Square wave input 1.8 3.4
Resonator connection 1.9 35
Voo = 3.0 V | Square wave input 1.8 34
Resonator connection 1.9 3.5
Normal Subsystem clock fir =15 kHz, Ta= - 1.8 5.9 HA
operation | operation 40°C Note 4
fiL = 15 kHz, Ta= 1.9 59
+25°C Note 4
fii =15 kHz, Ta= 23 8.7
+85°C Note 4
fir =15 kHz, Ta= 3.0 209
+105°C Note 4
Note 1. Total current flowing into Vbp and EVbb, including the input leakage current flowing when the level of the input pin is fixed

Note 2.

Note 3.

Note 4.

Remark 1.
Remark 2.
Remark 3.
Remark 4.
Remark 5.
Remark 6.

to VoD or Vss. The MAX values include the peripheral operating current. However, these values do not include the
current flowing into the A/D converter, comparator, Programmable gain amplifier, LVD circuit, I/0 ports, and on-chip pull-
up/pull-down resistors, and the current flowing during data flash rewrite.
When the high-speed on-chip oscillator clock, middle-speed on-chip oscillator clock and low-speed on-chip oscillator

clock are stopped.

When the high-speed system clock, middle-speed on-chip oscillator clock and low-speed on-chip oscillator clock are

stopped.

When the high-speed system clock, high-speed on-chip oscillator clock and middle-speed on-chip oscillator clock are

stopped.

fmx:
fiH:
fim:
fiL:
fsus:

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

High-speed system clock frequency (X1 clock oscillation frequency or external main system clock frequency)
High-speed on-chip oscillator clock frequency (24 MHz max.)
Middle-speed on-chip oscillator clock frequency (4 MHz max.)
Low-speed on-chip oscillator clock frequency
Subsystem clock frequency (Low-speed on-chip oscillator clock frequency)
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RL78/G11 3. ELECTRICAL SPECIFICATIONS (TA = -40 to +105°C)

AC Timing Test Points

ViH/VoH > Test points < ViH/VoH
ViL/VoL ViL/VoL

External System Clock Timing

1/fEX
tEXL | | tEXH
EXCLK \4
N ~—
TI/TO Timing
- T T -~ tTHT\—
TIOO to TIO3
1/fTo

TO00 to TOO03 /
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RL78/G11 3. ELECTRICAL SPECIFICATIONS (TA = -40 to +105°C)

3.51 Serial array unit

(1) during communication at same potential (UART mode)
When P01, P30, P31 and P54 are used as TxDq pin

(TA =-40 to +105°C, 2.4 V<EVDD< VDD < 5.5V, Vss =0 V)

HS (high-speed main) Mode
Parameter Symbol Conditions Unit
MIN. MAX.
Transfer rate Theoretical value of the maximum transfer fmck/12Notes 1, 2 bps
rate 2.0 Mbps
fMck = fcLk = 24 MHz

Note 1. Transfer rate in the SNOOZE mode is 4800 bps only.

Note 2. The maximum operating frequencies of the CPU/peripheral hardware clock (fcLk) are:
HS (high-speed main) mode:
2.4V <EVDD <2.7 V: MAX. 1.3 Mbps

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).

When P20 is used as TxD1 pin
(TA = -40 to +105°C, 2.4V <EVDD< VDD <5.5V,Vss =0 V)

HS (high-speed main) Mode

Parameter Symbol Conditions Unit
MIN. MAX.
Transfer rate 40V<Vbp<55V fick/16Note bps
Theoretical value of the maximum 15 Mbps

transfer rate
fmck = folk = 24 MHz

27V<Vbb<55V fmck/20Note bps

Theoretical value of the maximum 1.2 Mbps
transfer rate
fmck = fcLk = 24 MHz

24V <Vbp<55V fmck/16Note bps

Theoretical value of the maximum 1.0 Mbps
transfer rate
fmck = fcLk = 16 MHz

<R> Note Transfer rate in the SNOOZE mode is 4800 bps only. When fHoco = 48 MHz, SNOOZE mode is not supported.
RO1DS0282EJ0200 Rev.2.00 RENESAS Page 99 of 139

Feb 15, 2018



RL78/G11 3. ELECTRICAL SPECIFICATIONS (TA = -40 to +105°C)

Note 6. The smaller maximum transfer rate derived by using fuck/6 or the following expression is the valid maximum transfer rate.
Expression for calculating the transfer rate when 2.4V <EVbD<3.3Vand 1.6 V<Vb<2.0V
1
Maximum transfer rate = [bps]
{-Cbeben(1-i)}x3
Vb
L - {CoxRoxIn(1-—2 )
Transfer rate x 2 Vb
Baud rate error (theoretical value) = x 100 [%]
1
———— ) x Number of transferred bits
Transfer rate
* This value is the theoretical value of the relative difference between the transmission and reception sides
Note 7. This value as an example is calculated when the conditions described in the “Conditions” column are met.
Refer to Note 6 above to calculate the maximum transfer rate under conditions of the customer.
Caution

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

pin by using port input mode register g (PIMg) and port output mode register g (POMg). For ViH and ViL, see the
DC characteristics with TTL input buffer selected.
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RL78/G11 3. ELECTRICAL SPECIFICATIONS (TA = -40 to +105°C)

CSI mode connection diagram (during communication at different potential)

<Master> Vb Vb
§ Rb % Rb
SCKp - SCK
RL78 microcontroller
Slp SO User's device
SOp Sl

Remark 1. Rb[Q2]: Communication line (SCKp, SOp) pull-up resistance, Cb[F]: Communication line (SCKp, SOp) load capacitance,
Vb[V]: Communication line voltage

Remark 2. p: CS| number (p = 00, 01, 10 and 11), m: Unit number (m = 0), n: Channel number (n = 0 to 3), g: PIM and POM
numbers (g =0, 2, 3to 5 and 12)

Remark 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))
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RL78/G11 3. ELECTRICAL SPECIFICATIONS (TA = -40 to +105°C)

(7) Communication at different potential (1.8 V, 2.5V, 3.0 V) (CSI mode) (slave mode, SCKp... external clock
input)

(TA = -40 to +105°C, 2.4 V<EVDD < VDD < 5.5V, Vss =0 V)

HS (high-speed main) Mode
Parameter Symbol Conditions Unit
MIN. MAX.
SCKp cycle time Note 1 tkcyz 40V<EVbp<55YV, 20 MHz < fmck < 24 MHz 24/fmck ns
27TV<Vb<40V 8 MHz < fuck < 20 MHz 20/fuck ns
4 MHz < fmck < 8 MHz 16/fmek ns
fmek < 4 MHz 12/fmck ns
27V <EVbb<4.0V, 20 MHz < fmck < 24 MHz 32/fmck ns
23VsWo<27V 16 MHz < fuck <20 MHz | 28/fuck ns
8 MHz < fmck < 16 MHz 24/fmek ns
4 MHz < fuck < 8 MHz 16/fmck ns
fmck < 4 MHz 12/fmek ns
24V <EVbb<3.3YV, 20 MHz < fmck < 24 MHz 72/fmck ns
16V <Vo<20VN©2 Fyg s fuck <20 MHz | 64/fvck ns
8 MHz < fmck < 16 MHz 52/fmck ns
4 MHz < fuck < 8 MHz 32/fmek ns
fmek < 4 MHz 20/fmeck ns
SCKp high-/low-level width tkH2, tk2 [4.0V <EVDD<55V,27V<Vb<4.0V tkey2/2 - 24 ns
27V<EVbD<4.0V,23V<Vb<27V tkcy2/2 - 36 ns
24V <EVDD<3.3V,1.6V<Vb<2,0V Note2 tkey2/2 - 100 ns
Slp setup time (to SCKp1) Note 3 tsik2 27V<EVoD<55V,23V<Vb<4.0V 1/fmck + 40 ns
24V<EVoD<33V,1.6V<Vp<20VNote2 1/fmck + 60 ns
Slp hold time (from SCKpt) Note 4 tksi2 1/fmck + 62 ns
Delay time from SCKp| to SOp output Note 5 | tksoz 40V<EVDD<55V,27V<Vb<4.0V 2/fmck + 240 ns
Cb =30 pF, Rb = 1.4 kQ
27V<EVDD<4.0V,23V<Vb<27V 2/fmck + 428 ns
Cb =30 pF, Rb = 2.7 kQ
24V<EVoD<33V,1.6V<Vp<20VNote2 2/fmck + 1146 ns
Cb =30 pF, Rb = 5.5 kQ
(Notes, Caution and Remarks are listed on the next page.)
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RL78/G11 3. ELECTRICAL SPECIFICATIONS (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.)

tkcy2
tkL2 tKH2
4
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.)

tkcy2
tkH2 tkL2
/ /
SCKp /
N
tsik2 tksI2
Slp Input data
tkso2 |
SOp ‘ Output data

Remark p: CSI number (p = 00, 01, 10 and 11), m: Unit number (m = 0), n: Channel number (n = 0 to 3), g: PIM and POM
numbers (g =0, 2, 3to 5 and 12)
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RL78/G11 3. ELECTRICAL SPECIFICATIONS (TA = -40 to +105°C)

3.6.7 LVD circuit characteristics
(1) LVD Detection Voltage of Reset Mode and Interrupt Mode

(TA = -40 to +105°C, VPDR < EVDD = VDD <.5.5V, Vss = 0 V)

Parameter Symbol Conditions MIN. TYP. MAX. Unit
Detection voltage Supply voltage level Vwvbo Power supply rise time 3.90 4.06 4.22
Power supply fall time 3.83 3.98 4.13 \%
Vivb1 Power supply rise time 3.60 3.75 3.90 \%
Power supply fall time 3.53 3.67 3.81 \%
VLvD2 Power supply rise time 3.01 3.13 3.25 \%
Power supply fall time 2.94 3.06 3.18 \
Vb3 Power supply rise time 2.90 3.02 3.14 \%
Power supply fall time 2.85 2.96 3.07 \%
Vivb4 Power supply rise time 2.81 2.92 3.03 \%
Power supply fall time 2.75 2.86 2.97 \%
VLvD5 Power supply rise time 2.71 2.81 2.92 \%
Power supply fall time 2.64 2.75 2.86 \
VLvDe Power supply rise time 2.61 2.71 2.81 \%
Power supply fall time 2.55 2.65 2.75 \%
Vivp? Power supply rise time 2.51 2.61 2.71 \%
Power supply fall time 2.45 2.55 2.65 \%
Minimum pulse width tw 300 us
Detection delay time 300 us

(2) LVD Detection Voltage of Interrupt & Reset Mode

(TA = -40 to +105°C, VPDR < EVDD < VDD < 5.5V, Vss =0 V)

Parameter Symbol Conditions MIN. | TYP. | MAX. | Unit
Interrupt and Vwvbpbo | VPoco, VPoct, VPoc2 = 0, 1, 1, falling reset voltage 264 | 275 | 2.86 \%
reset mode VLvDD1 LVISO, LVIS1=1,0 Rising release reset voltage 281 | 292 | 3.03

Falling interrupt voltage 275 | 2.86 | 2.97 \%
VLvDD2 LVISO, LVIS1 =0, 1 Rising release reset voltage 290 | 3.02 | 3.14 \
Falling interrupt voltage 285 | 296 | 3.07 \%
VLvDD3 LVISO, LVIS1=0,0 Rising release reset voltage 3.90 | 4.06 | 4.22 \
Falling interrupt voltage 3.83 | 3.98 | 4.13 \%

3.6.8 Power supply voltage rising slope characteristics

(TA = -40 to +105°C, Vss =0 V)
Parameter Symbol Conditions MIN. TYP. MAX. Unit

Power supply voltage rising slope Svbb 54 V/ms

Caution  Make sure to keep the internal reset state by the LVD circuit or an external reset until Vbp reaches the operating
voltage range shown in 3.4 AC Characteristics.
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RL78/G11

4. PACKAGE DRAWINGS

4.5 25-pin products

R5F1058AGLA, R5F1058AALA

JEITA Package Code

RENESAS Code

Previous Code

MASS (TYP) [g]

P-WFLGA25-3x3-0.50

PWLGO0025KA-A

P25FC-50-2N2-2

0.01

@WSA

INDEX MARK

ob
(LAND PAD)

00.34+0.05
(APERTURE OF
SOLDER RESIST)

ZD

ZE—

21x b Plox®@| s[AB]

(o]

(50 0 o s
s OO0 QOO |4
E b /@%@%73 2.27
@/ O O O O 2
@ © 0 0y
N
E D C B A
Dlwls|s] 27 X%@
INDEX MARK
Af
(UNIT:mm)
ITEM DIMENSIONS
D 3.00+0.10
E 3.00+0.10
DETAIL OF (D PART w 0.20
R0.17+0.05 0.43+0.05— le] 0.50
R0.12+0.05 0.33+0.05— A 0.69+0.07
0.50+0.05— b 0.24+0.05
0.365+0.05— X 0.05
y 0.08
yl 0.20
ZD 0.50
ZE 0.50
0.365+0.05 R0.165+0.05
0.50+0.05
0.33+0.05 R0.215+0.05
0.43+0.05
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