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RL78/11D

1. OUTLINE

1.3.3 30-pin products

<R>

* 30-pin plastic LSSOP (7.62 mm (300), 0.65 mm pitch)

P14/ANI4/IVCMPO/AMPOO O-=«—»
P13/ANI3/AMPO- O~
P12/ANI2/AMPO+ O—— s

P40/TOOLO O+

RESET O——=
P124/XT2/EXCLKS O——»
P123/XT1 O—

P137/INTPO O——+
P122/X2/EXCLK O

P121/X1 O——

REGC O—

Vss O——

Voo O—f
P56/SCK0O0/SCLO0/INTP3 O=~—*
P55/S100/RxD0/SDAOO/INTP2/TOOLRXD O

(maIp do])
ar/ss1d

[«—O P15/ANI5/AMP1+

=—=0O P16/ANI6/AMP1-

[*—=0O P17/ANI7/AMP10

F——<C AVss

F——- AVop

[*—O P25/ANI8/AMP2+

[*—=0O P24/ANI9/AMP2-

[0 P23/ANI10/AMP20

O P22/ANI11/AMP3+

[*—>0O P21/ANI12/AMP3-

[~—=O P20/ANI13/IVCMP1/AMP30
[*=—=0O P33/T102/TO02/INTP5

[=—=O P31/T101/TO00/PCLBUZ0/IVREF1
[*=—=CO P30/(SCKO00)/(SCLOO0)/TI00/TO01/IVREFO
[*=—=O P54/SO00/TxDO/INTP1/TOOLTXD

Caution 1.

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

Caution 2. Make AVss pin the same potential as Vss pin.

Caution 3. Make AVDD pin the same potential as Vbbp pin.

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

Remark 2.
(PIORO).

Functions in parentheses in the above figure can be assigned via settings in the peripheral 1/O redirection register 0
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RL78/I11D 1. OUTLINE
1.34 32-pin products
<R> * 32-pin plastic HVQFN (5 x 5 mm, 0.5 mm pitch)
o
[sgd
o
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<
Lafpps
oA SsSsS0O
==<<<z2
<<35=3>
VD - == =
Z2ZZZ2ZZ2
oI L I ILIL
DOoOUTET OANT- O
>>2A N N NNN
<<0OO0O 000
exposed die pad T TT T T T T T
2423222120191817
P17/ANI7/AMP10 O 25\ _ _ ____ 16~——0 P31/T101/TO00/PCLBUZ0/IVREF1
P16/ANIS/AMP1- O~——»{26 | —: 15«——0 P30/(SCK00)/(SCLO0)/TIO0/TO01/IVREFO
P15/ANI5S/AMP1+ O=~—={27 | | 14}«—=0 P51/KRO/SCK01/SCLO1/TI02/TO02
P14/ANI4/IVCMPO/AMPOO O 28 | RL78/11D 13f~——=0 P52/KR1/S101/SDA01/TI03/TO03
P13/ANI3/AMPO- O=~—=129 | (Top View) | 12[~——0 P53/KR2/S001/VCOUTO
P12/ANI2/AMPO+ O=——+30 | | M+——=0 P54/S000/TxDO/INTP1/TOOLTXD
P40/TOOLO O 31 o—————— | 10}=——=0 P55/S100/RxD0/SDA0O/INTP2/TOOLRXD
_RESETO—>3§41 2345678 2 —OP56/SCKOO/SCLOO/INTPS
INDEX MARK Liiiiiil
N -TO X~ 0O @ a
<XEQEQ>s
OB Z XAy
N Wy
i
X S
J o
o
Caution 1. Connect the REGC pin to Vss pin via a capacitor (0.47 to 1 uF).
Caution 2. Make AVss pin the same potential as Vss pin.
Caution 3. Make AVDpp pin the same potential as Vbbp pin.
Remark 1. For pin identification, see 1.4 Pin Identification.
Remark 2. Functions in parentheses in the above figure can be assigned via settings in the peripheral 1/O redirection register 0
(PIORO).
Remark 3. It is recommended to connect an exposed die pad to Vss.
R01DS0244EJ0220 Rev. 2.20 -IENESAS Page 8 of 99
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RL78/11D 1. OUTLINE

* 32-pin plastic LQFP (7 x 7 mm, 0.8 mm pitch)

<R>
o
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o
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VY = == =
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P15/ANI5S/AMP1+ O=—={27 14{«——=0 P51/KR0/SCK01/SCLO1/TI02/TO02
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P40/TOOLO O 31 O 10f+——=0 P55/S100/RxDO/SDA00/INTP2/TOOLRXD
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N T-~OX= 0O 20
<LEgxg=s
OBZ X gy
e YR
eEg
x Q
g o
o
Caution 1. Connect the REGC pin to Vss pin via a capacitor (0.47 to 1 uF).
Caution 2. Make AVss pin the same potential as Vss pin.
Caution 3. Make AVDD pin the same potential as Vbbp pin.
Remark 1. For pin identification, see 1.4 Pin Identification.
Remark 2. Functions in parentheses in the above figure can be assigned via settings in the peripheral 1/O redirection register 0
(PIORO).
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RL78/11D

1. OUTLINE

1.4 Pin Identification

ANIO to ANI13, : Analog input

ANI16 to ANI18

AVDD : Analog power supply

AVREFM : A/D converter reference
potential (- side) input

AVREFP : A/D converter reference
potential (+ side) input

AVss : Analog ground

EXCLK : External clock input
(main system clock)

EXCLKS : External clock input

INTPO to INTP6
IVCMPO, IVCMP1
IVREFO, IVREF1

(subsystem clock)

. External interrupt input
: Comparator input

: Comparator reference input

KRO to KR3 . Key return
P00 to P04 : Port0
P10 to P17 : Port 1
P20 to P25 : Port 2
P30 to P33 : Port 3
P40 : Port 4
P50 to P57 : Port5
P60 to P63 : Port 6
P121 to P124 : Port 12
P130, P137 : Port 13

PCLBUZ0, PCLBUZ1

REGC
RESET
RTC1HZ

RxDO

SCKO00, SCKO01
SCLO00, SCLO1
SDAO0O0, SDA01
SI00, SI01

S000, SO01
SSI00

TIOO to TIO3
TOO00 to TO03
TOOLO
TOOLRXD, TOOLTXD
TxDO

VCOUTO, VCOUT1
AMPO+, AMP1+,
AMP2+, AMP3+
AMPO-, AMP1-,
AMP2-, AMP3-
AMPOO, AMP10,
AMP20, AMP30
VDD

Vss

X1, X2

XT1, XT2

: Programmable clock output/buzzer

output

: Regulator capacitance
: Reset

: Real-time clock correction clock (1 Hz)

output

: Receive data

: Serial clock input/output

. Serial clock input/output

: Serial data input/output

: Serial data input

: Serial data output

. Serial interface chip select input
: Timer input

: Timer output

: Data input/output for tool

. Data input/output for external device
: Transmit data

: Comparator output

: Operational amplifier (+side) input

: Operational amplifier (-side) input

: Operational amplifier output

: Power supply

: Ground

: Crystal oscillator (main system clock)

: Crystal oscillator (subsystem clock)

R01DS0244EJ0220 Rev. 2.20
Feb 20, 2017
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RL78/11D

2. ELECTRICAL SPECIFICATIONS

(TA = -40 to +85°C,1.6 V< AVDD=VDD < 3.6 V, Vss = AVss =0 V)

(TA = +85 to +105°C, 2.4 V< AVDD=VDD < 3.6 V, Vss = AVss =0 V) (2/5)
ltems Symbol Conditions MIN. | TYP. | MAX. | Unit
Output current, low | loL1 Per pin for P00 to P04, P30 to P33, P40, TA =-40 to +85°C 20.0 mA
Note 1 P50 to P57, P130 Note 2
Ta = +85 to +105°C 8.5 mA
Note 2
Per pin for P60 to P63 15.0 mA
Note 2
Total of P00 to P04, P40, P130 27V<Vpp<36V 15.0 mA
(When duty < 70% Note 3) 1.8V<VbD<27V 9.0 | mA
16V<Vbp<18V 4.5 mA
Total of P30 to P33, P50 to P57, P60 to P63 [2.7 V<VDD< 3.6 V 35.0 mA
(When duty < 70% Note 3) 1.8V<VoD <27V 200 | mA
16V<Vbpb<18V 10.0 mA
Total of all pins 50.0 mA
(When duty < 70% Note 3)
loL2 Per pin for P10 to P17, P20 to P25 0.4 mA
Note 2
Total of all pins 1.6V<VbD<36V 5.6 mA

(When duty < 70% Note 3)

Note 1.
Note 2.
Note 3.

Specification under conditions where the duty factor < 70%.

Value of current at which the device operation is guaranteed even if the current flows from an output pin to the Vss pin.
Do not exceed the total current value.

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 = (loL x 0.7)/(n x 0.01)

<Example>

Where n = 80% and loL = 10.0 mA

Total output current of pins = (10.0 x 0.7)/(80 x 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.

Remark

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

R01DS0244EJ0220 Rev. 2.20
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RL78/11D 2. ELECTRICAL SPECIFICATIONS

(TA = -40 to +85°C,1.6 V< AVDD=VDD < 3.6 V, Vss = AVss =0 V)

(TA = +85 to +105°C, 2.4 V< AVDD=VDD < 3.6 V, Vss = AVss =0 V) (3/5)
Items Symbol Conditions MIN. TYP. MAX. Unit
Input voltage, high VIH1 P00 to P04, P30 to P33, P40, Normal input buffer 0.8 Vbp VDD \%
P50 to P57, P130
VIH2 P30, P32, P33, P51, P52, TTL input buffer 2.0 VbD \%
P54 to P57 3.3V<Vopb<3.6V
TTL input buffer 1.5 VDD \%
16V<Vbpb<3.3V
VIH3 P10 to P17, P20 to P25 0.7 AVbD AVDD \%
VIH4 P60 to P63 0.7 Vbp 6.0 \%
ViHs P121 to P124, P137, EXCLK, EXCLKS, RESET 0.8 Vop VoD \
Input voltage, low Vi1 P00 to P04, P30 to P33, P40, Normal input buffer 0 0.2 VbD \%
P50 to P57, P130
ViL2 P30, P32, P33, P51, P52, TTL input buffer 0 0.5 Vv
P54 to P57 3.3V<Vopb<3.6V
TTL input buffer 0 0.32 \%
1.6V<VbD<33V
Vi3 P10 to P17, P20 to P25 0 0.3 AVDD Y
ViL4 P60 to P63 0 0.3 VbD \%
Vis P121 to P124, P137, EXCLK, EXCLKS, RESET 0 02Voo | V

Caution The maximum value of ViH of pins P30 and P51 to P56 is Vbb, even in the N-ch open-drain mode.

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

R01DS0244EJ0220 Rev. 2.20 RRENESAS Page 21 of 99
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RL78/11D 2. ELECTRICAL SPECIFICATIONS

(TA =-40 to +85°C,1.6 V<AVDD=VDD < 3.6 V, VSs = AVss =0 V)

(TA = +85 to +105°C, 2.4 V< AVDD = VDD < 3.6 V, VSs = AVss =0 V) (2/2)
Iltems Symbol Conditions MIN. | TYP. | MAX. | Unit
TOO0O0 to TOO03 output frequency fro HS (high-speed main) mode |2.7V<VbD<3.6V 8 MHz
24V<Vob<27V 4
LS (low-speed main) mode 1.8V<VbD<3.6V 4
LP (low-power main) mode 1.8V<Vbp<36V 0.5
LV (low-voltage main) mode 16V<Vbp<36V 2
PCLBUZ0, PCLBUZ1 output frcL HS (high-speed main) mode |[2.7V<Vbp<3.6V 8 MHz
frequency 24V<VDD<27V 4
LS (low-speed main) mode 1.8V<Vbp<36V 4
LP (low-power main) mode 1.8V<Vbp<36V 1
LV (low-voltage main) mode 1.8V<Vbp<36V 4
16V<Vbb<18V 2
Interrupt input high-level width, tINTH, INTPO to INTP6 1.6V<VbD<3.6V 1 us
low-level width tINTL
Key interrupt input low-level width | tkr KRO to KR3 1.8V<VbD<3.6V 250 ns
16V<Vbb<18V 1 us
RESET low-level width tRsL 10 us
R01DS0244EJ0220 Rev. 2.20 RENESAS Page 33 of 99
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RL78/11D

2. ELECTRICAL SPECIFICATIONS

(4) During communication at same potential (CSI mode) (slave mode, SCKp

... external clock input)

(TA = +85 to +105°C, 2.4 V< AVDD = VDD < 3.6 V, Vss = AVss = 0 V) (1/2)
HS (high-speed main) Mode
Parameter Symbol Conditions Unit
MIN. MAX.
SCKp cycle time Note 5 tkeyz 27V<Vop<36V |fuck>16 MHz 16/fmeck ns
fmek < 16 MHz 12/fmck ns
24V<Vopb<27V 12/fmck and 1000 ns
SCKp high-/low-level width tkH2, tkL2 27V<Vop<36V tkey2/2 - 16 ns
24V<Vop<27V tkey2/2 - 36 ns
Slp setup time (to SCKpt) Note 1 tsik2 27V<Vopb<36V 1/fmek + 40 ns
24V<Vob<27V 1/fmck + 60 ns
Slp hold time (from SCKp1) Note 2 tksi2 1/fmck + 62 ns
Delay time from SCKp| to SOp output Note 3 | tkso2 C = 30 pF Note 4 27V<Vop<3.6V 2/fmck + 66 ns
24V<Vbob<27V 2/fmek + 113 ns
Note 1. 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 2. When DAPmn = 0 and CKPmn = 0, or DAPmn = 1 and CKPmn = 1. The Slp hold time becomes “from SCKp|” when
DAPmn = 0 and CKPmn = 1, or DAPmn = 1 and CKPmn = 0.
Note 3. When DAPmn = 0 and CKPmn = 0, or DAPmn = 1 and CKPmn = 1. The delay time to SOp output becomes “from
SCKp?” when DAPmn = 0 and CKPmn = 1, or DAPmn = 1 and CKPmn = 0.
Note 4. C is the load capacitance of the SOp output lines.
Note 5. The maximum transfer rate when using the SNOOZE mode is 1 Mbps.
Caution  Select the normal input buffer for the Slp 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).
Remark 1. p: CSI number (p = 00), m: Unit number (m = 0), n: Channel number (n = 0), g: PIM and POM numbers (g = 5)
Remark 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, 01))

R01DS0244EJ0220 Rev. 2.20
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RL78/11D 2. ELECTRICAL SPECIFICATIONS

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

tKCY1, 2

tKL1, 2 | tkH1, 2 |

SCKp \ \ /

_ tsik1,2 | tksi1, 2,

Slp Input data R

tkso1, 2

b))

1<S
SOp Output data ><:
b)Y

1<§

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

tKCY1, 2

tKH1, 2 | tkL1, 2

A

N~ 7

| tsiK1, 2 tKsi1, 2,

Slp Input data R

tkso1, 2

b)]

\49
SOp Output data ><:
b)Y

1<§

Remark 1. p: CSI number (p = 00, 01)
Remark 2. m: Unit number, n: Channel number (mn = 00, 01)
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RL78/11D

2. ELECTRICAL SPECIFICATIONS

UART mode connection diagram (during communication at different potential)

Vb

% Rb
TxDq Rx

RL78 microcontroller

RxDq Tx

User’s device

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

1/Transfer rate

Low-bit width

High-bit width

TxDgq /

Baud rate error tolerance
hd

\

/!

1/Transfer rate

High-/Low-bit width

Baud rate eryor tolerance
T

RxDq

Remark 1. Rb[Q2]: Communication line (TxDq) pull-up resistance, Cb[F]: Communication line (TxDq) load capacitance,

Vb[V]: Communication line voltage
Remark 2. g: UART number (q = 0), g: PIM and POM number (g = 5)
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, 01))
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RL78/11D 2. ELECTRICAL SPECIFICATIONS

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[Q]: Communication line (SCKp, SOp) pull-up resistance, Cb[F]: Communication line (SCKp, SOp) load capacitance,
Vb[V]: Communication line voltage
Remark 2. p: CSI number (p = 00, 01), m: Unit number (m = 0), n: Channel number (n =0, 1), g: PIM and POM numbers (g = 5)
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, 01))
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RL78/11D 2. ELECTRICAL SPECIFICATIONS

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

tkey1
tKL1 tKH1
SCKp \
X N\
tsik1 tksI1
Slp 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.)

tkey1
tKH1 tKL1
"
SCKp / /
\
tsik1 tKsI1
Slp Input data
tkso1
T
SOp Output data

Remark p: CSI number (p = 00, 01), m: Unit number (m = 0), n: Channel number (n =0, 1), g: PIM and POM numbers (g = 5)
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RL78/11D 2. ELECTRICAL SPECIFICATIONS

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.)

tkey2
tKH2 tKL2
/ /
SCKp /
N
tsik2 tksI2
Slp Input data
tkso2
SOp ‘ Output data

Remark p: CSI number (p = 00, 01), m: Unit number (m = 0), n: Channel number (n =0, 1), g: PIM and POM numbers (g = 5)
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RL78/11D 2. ELECTRICAL SPECIFICATIONS

(8) When reference voltage (+) = AVREFP/ANIO (ADREFP1 = 0, ADREFP0 = 1), reference voltage (-) =
AVrerm/ANI1 (ADREFM = 1), conversion target ANI16 to ANI18, internal reference voltage, temperature
sensor output voltage

(TA = +85 to +105°C, 2.4 V < AVREFP < AVDD = VDD < 3.6 V, Vss = 0 V, AVss = 0 V, Reference voltage (+) = AVREFP,
Reference voltage (-) = AVREFM = 0 V)

Parameter Symbol Conditions MIN. TYP. MAX. Unit
Resolution REs 2.4V < AVREFP < AVDD L 3.6 V 8 12 bit
Overall error Note 1 AINL 12-bit resolution 2.4V <AVREFP < AVDD L 3.6 V 7.0 LSB
Conversion time tconv ADTYP =0, 2.4V < AVREFP < AVDD £ 3.6 V 4.125 us

12-bit resolution
Zero-scale error Note 1 Ezs 12-bit resolution 2.4V <AVREFP<AVDD £ 3.6 V +5.0 LSB
Full-scale error Note 1 EFs 12-bit resolution 24V <AVREFP<AVDD < 3.6 V +5.0 LSB
Integral linearity error Note 1 | [LE 12-bit resolution 2.4V <AVREFP<AVDD £ 3.6 V +3.0 LSB
Differential linearity error DLE 12-bit resolution |2.4V < AVREFP<AVDD < 3.6 V 120 LSB
Note 1 -
Analog input voltage VAIN 0 AVREFP \Y
Internal reference voltage (2.4 V <VbD < 3.6 V) \/BGR Note 2
Temperature sensor output voltage VTMmp2s Note 2
(24V<VbD<3.6V)
Note 1. Excludes quantization error (£1/2 LSB).
Note 2. Refer to 2.6.2 Temperature sensor, internal reference voltage output characteristics.

Caution  Always use AVDD pin with the same potential as the Vbp pin.
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RL78/11D 2. ELECTRICAL SPECIFICATIONS

(9) When reference voltage (+) = AVbp (ADREFP1 = 0, ADREFPO = 0), reference voltage (-) = AVss (ADREFM =
0), conversion target: ANI16 to ANI18, internal reference voltage, temperature sensor output voltage

(TA = +85 to +105°C, 2.4 V< AVDD = VDD < 3.6 V, Vss = 0 V, AVss = 0 V, Reference voltage (+) = AVDD, Reference
voltage (-) = AVss = 0)

Parameter Symbol Conditions MIN. TYP. MAX. Unit
Resolution Res 24V <AVDD<3.6V 8 12 bit
Overall error Note 1 AINL 12-bit resolution 24V<AVDD<3.6V 8.5 LSB
Conversion time tconv ADTYP =0, 24V<AVDDL36V 4.125 us

12-bit resolution
Zero-scale error Note 1 Ezs 12-bit resolution 24V <AVDD<3.6V +8.0 LSB
Full-scale error Note 1 EFs 12-bit resolution 24V<AVDD<3.6V +8.0 LSB
Integral linearity error Note 1 | ILE 12-bit resolution 24V<AVDD<36V 3.5 LSB
Differential linearity error DLE 12-bit resolution 24V <AVDD<3.6V 2.5 LSB
Note 1
Analog input voltage VAIN 0 AVDD \%
Internal reference voltage (2.4 V <Vbp < 3.6 V) \/BGR Note 2
Temperature sensor output voltage \/Tmp25 Note 2
(24V<VpD<3.6V)
Note 1. Excludes quantization error (£1/2 LSB).
Note 2. Refer to 2.6.2 Temperature sensor, internal reference voltage output characteristics.

Caution  Always use AVDD pin with the same potential as the Vbp pin.
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RL78/11D 2. ELECTRICAL SPECIFICATIONS

2.6.4 Operational amplifier characteristics

(TA = -40 to +85°C, 1.8 V< AVDD = VDD < 3.6 V, Vss = AVss = 0 V)
(TA = +85 to +105°C, 2.4 V< AVDD =VDD < 3.6 V, VSss = AVss =0 V)

Parameter Symbol Conditions MIN. | TYP. MAX. Unit
Common mode input range | Vicm1 Low-power consumption mode 0.2 AVDD - 0.5 \%
Vicm2 High-speed mode 0.3 AVDD - 0.6 \%
Output voltage range Vo1 Low-power consumption mode 0.1 AVDD - 0.1 \%
Vo2 High-speed mode 0.1 AVDD - 0.1 \%
Input offset voltage Vioff -10 10 mV
Open gain Av 60 120 dB
Gain-bandwidth (GB) product | GBW1 Low-power consumption mode 0.04 MHz
GBW2 | High-speed mode 1.7 MHz
Phase margin PM CL =20 pF 50 deg
Gain margin GM CL =20 pF 10 dB
Equivalent input noise Vnoise1 [f=1kHz Low-power 230 nV/AHz
Vnoise2 | f= 10 kHz consumption mode 200 nVAHz
Vnoise3 |f=1kHz High-speed mode 90 nV/AHz
Vnoise4 |f=2kHz 70 nV/\Hz
Power supply reduction ratio | PSRR 90 dB
Common mode signal CMRR 90 dB
reduction ratio
Operation stabilization wait Tstd1 CL =20 pF Low-power 650 us
time Only operational amplifier is | consumption mode
Tstd2 | activated Note High-speed mode 13 us
Tstd3 CL =20 pF Low-power 650 us
Operational amplifier and consumption mode
Tstd4 reference current circuit are High-speed mode 13 us
activated simultaneously
Settling time Tset1 CL =20 pF Low-power 750 us
consumption mode
Tset2 High-speed mode 13 us
Slew rate Tslew1 |CL =20 pF Low-power 0.02 V/us
consumption mode
Tslew2 High-speed mode 1.1 Vius
Load current lload1 Low-power consumption mode -100 100 A
lload2 High-speed mode -100 100 A
Load capacitance CL 20 pF
Note When the operational amplifier reference current circuit is activated in advance.
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RL78/11D 2. ELECTRICAL SPECIFICATIONS

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

(TA = -40 to +85°C, VPDR < AVDD = VDD < 3.6 V, VSs = AVss = 0 V)

Parameter Symbol Conditions MIN. TYP. MAX. Unit
Detection voltage Supply voltage level VLivD2 Power supply rise time 3.07 3.13 3.19 \
Power supply fall time 3.00 3.06 3.12 \
VLvD3 Power supply rise time 2.96 3.02 3.08 \
Power supply fall time 2.90 2.96 3.02 \%
VLvD4 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 \
VLvD6 Power supply rise time 2.66 2.71 2.76 \
Power supply fall time 2.60 2.65 2.70 \%
Vw7 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 2.40 245 2.50 \%
VLvD9 Power supply rise time 2.05 2.09 213 \
Power supply fall time 2.00 2.04 2.08 \%
Vw10 Power supply rise time 1.94 1.98 2.02 \
Power supply fall time 1.90 1.94 1.98 \%
Vivb11 Power supply rise time 1.84 1.88 1.91 \Y
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 Vv
Vivp13 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
(TA = +85 to +105°C, VPDR < AVDD = VDD < 3.6 V, Vss = AVss = 0 V)
Parameter Symbol Conditions MIN. TYP. MAX. Unit
Detection voltage Supply voltage level Vivb2 Power supply rise time 3.01 3.13 3.25
Power supply fall time 2.94 3.06 3.18 \%
Vivb3 Power supply rise time 2.90 3.02 3.14 \Y
Power supply fall time 2.85 2.96 3.07 \
VLvD4 Power supply rise time 2.81 2.92 3.03 \
Power supply fall time 2.75 2.86 2.97 \
VLvDs Power supply rise time 2.71 2.81 2.92 \
Power supply fall time 2.64 2.75 2.86 \%
Vivbe Power supply rise time 2.61 2.71 2.81 \Y
Power supply fall time 2.55 2.65 2.75 \
Vwvp7 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
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RL78/11D

3. PACKAGE DRAWINGS

3.3 30-pin products

R5F117ACGSP, R5F117AAGSP, R5F117A8GSP
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RL78/11D 3. PACKAGE DRAWINGS

3.4 32-pin products
R5F117BCGNA, R5F117BAGNA

JEITA Package code RENESAS code Previous code MASS(TYP.)[g]
P-HVQFN32-5x5-0.50 PVQNOO32KE-A P32K9-50B-BAH 0.058
Hp
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REVISION HISTORY RL78/I11D Datasheet

Description
Rev. Date

Page Summary
1.00 Aug 29, 2014 — First Edition issued
2.00 | Jan 16,2015 | 24, 25,27 |Addition of note 7 in 2.3.2 Supply current characteristics

24, 26 Addition of description in 2.3.2 Supply current characteristics

26, 28 Modification of description in 2.3.2 Supply current characteristics

28 Correction of error in 2.3.2 Supply current characteristics

95 Modification of package drawing in 3.2 24-pin products

2.20 Feb 20, 2017 ALL The function name changed from real-time clock to real-time clock 2

Addition of product name in 1.3.1 20-pin products

Addition of product name in 1.3.2 24-pin products

Addition of product name in 1.3.3 30-pin products

Addition of product name in 1.3.4 32-pin products

O[O | N[O O,

Change of description and addition of product name in 1.3.4 32-pin products

N
o

Addition of product name in 1.3.5 48-pin products

13,14 Change of description in 1.6 Outline of Functions

16 Change of 2.1 Absolute Maximum Ratings

22 Change of 2.3.1 Pin characteristics

24 Change of conditions in 2.3.2 Supply current characteristics

25, 27, 28 | Change of note 1 in 2.3.2 Supply current characteristics

26 Change of conditions and unit in 2.3.2 Supply current characteristics
30 Change of note 3 in 2.3.2 Supply current characteristics

31 Addition of note 5 in 2.3.2 Supply current characteristics

92 Change of table in 2.8 Flash Memory Programming Characteristics
92 Addition of note 4 in 2.8 Flash Memory Programming Characteristics

99 Change of package drawing in 3.5 48-pin products

SuperFlash is a registered trademark of Silicon Storage Technology, Inc. in several countries
including the United States and Japan.

Caution: This product uses SuperFlash® technology licensed from Silicon Storage Technology, Inc.

All trademarks and registered trademarks are the property of their respective owners.
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