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RL78/11D 2. ELECTRICAL SPECIFICATIONS
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2.3.2 Supply current characteristics

(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) (1/4)
Parameter Symbol Conditions MIN. TYP. MAX. Unit
Supply current | lop1 Operating | HS (high-speed main) fih = 24 MHz Note 3 | Basic Voo =3.0V 1.4 mA
Note 1 mode mode Ta=-40to +105°C | operation
HS (high-speed main) fin = 24 MHz Note 3 | Normal Voo =3.0V 3.2 6.3 mA
mode Ta = -40 to +85°C operation
fin = 24 MHz Note 3 [ Normal | Vop = 3.0 V 6.7
Ta = +85 to +105°C | operation
fin = 16 MHz Note 3 | Normal Vob=3.0V 24 4.6
Ta=-40to +85°C | operation
fit = 16 MHz Note 3 | Normal Voo =3.0V 4.9
Ta = +85 to +105°C | operation
LS (low-speed main) fin = 8 MHz Note 3, Normal | Voo =3.0 V 11 2.0 mA
mode Ta=-40to +85°C | operation [\ " " o\, 1.1 2.0
(MCSEL =0)
LS (low-speed main) fin = 4 MHz Note 3, Normal Voo =3.0V 0.72 1.30 mA
mode Ta=-40to +85°C | operation [\~ "~ 072 | 1.30
(MCSEL = 1)
fim = 4 MHz Note 7, Normal Voo = 3.0V 0.58 1.10
Ta=-40to +85°C | operation
Vop=2.0V 0.58 1.10
LV (low-voltage main) fin = 3 MHz Note 3, Normal | Voo =3.0V 1.2 1.8 mA
mode Ta = -40 to +85°C operation Vo = 2.0 V 12 18
LP (low-power main) fin =1 MHz Note 3, Normal Voo =3.0V 290 480 UHA
Note 5 =. o i
mode Note Ta =-40 to +85°C operation Vo = 2.0V 290 480
(MCSEL = 1)
fiv=1 MHz Note 5, | Normal | Voo =3.0V 124 230
Ta=-40to+85°C | operation [\, " 4y 124 | 230
HS (high-speed main) fux = 20 MHz Note 2 | Normal Vob = 3.0 V | Square wave input 27 5.3 mA
mode Ta =-40t0 +85°C operation Resonator connection 28 55
fux = 20 MHz Note 2 | Normal Vob = 3.0 V | Square wave input 5.7
Ta = +85to +105°C | operation Resonator connection 5.8
fux = 10 MHz Note 2 | Normal Voo = 3.0 V | Square wave input 1.8 3.1
Ta =-40to +85°C operation Resonator connection 1.9 3.2
fux = 10 MHz Note 2 | Normal Vob = 3.0 V | Square wave input 3.4
Ta=+8510+105°C | operation Resonator connection 35
LS (low-speed main) fux = 8 MHz Note 2 | Normal Voo = 3.0 V | Square wave input 0.9 1.9 mA
mode Ta=-40t0 +85°C | operation Resonator connection 1.0 2.0
(MCSEL = 0)
fux = 8 MHz Note 2 | Normal Voo =2.0 V | Square wave input 0.9 1.9
Ta =-40to +85°C operation Resonator connection 1.0 2.0
LS (low-speed main) fux = 4 MHz Note 2, | Normal | Voo = 3.0 V | Square wave input 0.6 1.1 mA
mode Ta=-40to+85°C | OPeration Resonator connection 0.6 1.2
(MCSEL = 1) -
fux = 4 MHz Note2, | Normal | Voo =2.0 V' | Square wave input 0.6 11
Ta =-40 to +85°C operation Resonator connection 0.6 1.2
LP (low-power main) fux =1 MHz Note2 | Normal | Voo =3.0V | Square wave input 100 190 MA
mode Ta =-40to +85°C operation Resonator connection 136 250
(MCSEL = 1)
fux = 1 MHz Note2 | Normal Voo =2.0 V | Square wave input 100 190
Ta=-40t0 +85°C operation Resonator connection 136 250
(Notes and Remarks are listed on the next page.)
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RL78/11D 2. ELECTRICAL SPECIFICATIONS

Peripheral Functions (Common to all products)

(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) (1/2)
Parameter Symbol Conditions MIN. TYP. MAX. | Unit
Low-speed on-chip oscillator operating | |r Note 1 0.20 HA
current
RTC operating current |rTc Notes 1,2, 3 fsx = 32.768 kHz 0.02 HA
12-bit interval timer operating current Itmia Notes 1,2,4 | fsx = 32.768 kHz 0.04 HA
8-bit interval timer operating current |rmr Notes 1,9 fsx = 32.768 kHz 8-bit counter mode x 2-channel operation 0.12 HA
fuan stopped (per unit) 16-bit counter mode operation 0.10 HA
Watchdog timer operating current wpr Notes 1,2, 5 fiL=15 kHz 0.22 uA
A/D converter operating current lapc Notes 6, 10 During maximum-speed AVop =3.0V 420 720 HA
conversion
AVReF(+) current |avrer Note 11 AVrere = 3.0 V, ADREFP1 = 0, ADREFPO = 1 14.0 25.0 UA
Internal reference voltage (1.45 V) |aprer Notes 1, 12 85.0 LA
current
Temperature sensor operating current | |rmps Note 1 85.0 HA
Comparator operating current lcmp Notes 8,10 AVop =36V, Comparator high-speed mode 12.5 HA
Regulator output voltage Window mode
=21V Comparator low-speed mode 3.0
Window mode
Comparator high-speed mode 6.5
Standard mode
Comparator low-speed mode 1.7
Standard mode
AVop =3.6 'V, Comparator high-speed mode 8.0
Regulator output voltage Window mode
=18V Comparator low-speed mode 22
Window mode
Comparator high-speed mode 4.0
Standard mode
Comparator low-speed mode 1.3
Standard mode
Operational amplifier operating current | |avp Notes 10, 13 Low-power consumption | One operational amplifier unit operates Note 14 2.5 4.0 uA
mode
Two operational amplifier units operate Note 14 4.5 8.0
Three operational amplifier units operate Note 14 6.5 11.0
Four operational amplifier units operate Note 14 8.5 14.0
High-speed mode One operational amplifier unit operates Note 14 140 220
Two operational amplifier units operate Note 14 280 410
Three operational amplifier units operate Note 14 420 600
Four operational amplifier units operate Note 14 560 780
LVD operating current JLvp Notes 1,7 0.10 LA

(Notes and Remarks are listed on the next page.)
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RL78/11D

2. ELECTRICAL SPECIFICATIONS

AC Timing Test Points

VIH/VOH
ViL/VoL

: VIH/VoH
> Test points <
ViL/VoL

External System Clock Timing

1/fex

1/fexs

tEXL |

tEXH

EXCLK/EXCLKS \

tEXLS

tEXHS

TI/TO Timing

TIOO to TI03

TOO00 to TO03

tTiL

tTIH

1/fTo

R01DS0244EJ0220 Rev. 2.20
Feb 20, 2017
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RL78/11D 2. ELECTRICAL SPECIFICATIONS

Interrupt Request Input Timing

tINTL | tINTH
INTPO to INTP6
Key Interrupt Input Timing
tKR
KRO to KR3
RESET Input Timing
tRSL
RESET
R01DS0244EJ0220 Rev. 2.20 RENESAS Page 35 of 99
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2. ELECTRICAL SPECIFICATIONS

RL78/11D
UART mode connection diagram (during communication at same potential)
TxDq Rx
RL78 microcontroller User’s 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 N
RxDq
AN Pa

Remark 1. g: UART number (g = 0), g: PIM and POM number (g = 5)
Remark 2. 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))

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

(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<AVDD=VDD < 3.6 V,VSs = AVss =0 V)

Parameter Symbol | Conditions | HS (high-speed main) | LS (low-speed main) | LP (Low-power main) | LV (low-voltage main) | Unit
Mode Mode mode Mode
MIN. MAX. MIN. MAX. MIN. MAX. MIN. MAX.
SCKop cycle time tkey1 tkey1 > fouk/2 83.3 250 2000 500 ns
SCKp high-/low-level width | tkL1 tkey1/2 tkey1/2 tkey1/2 tkey1/2 ns
-10 -50 -50 - 50
Slp setup time (to SCKp1) tsik1 33 110 110 110 ns
Note 1
Slp hold time (from SCKp1) | tksi1 10 10 10 10 ns
Note 2
Delay time from SCKp| to | tkso1 C =20pF 10 20 20 20 ns
SOp output Note 3 Note 4

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?1” when DAPmn = 0 and CKPmn = 1, or DAPmn = 1 and CKPmn = 0.

Note 4. C is the load capacitance of the SCKp and SOp output lines.

Caution  Select the normal input buffer for the Sip 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).

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. 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))
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RL78/11D

2. ELECTRICAL SPECIFICATIONS

(3) During communication at same potential (CSI mode) (master mode, SCKp... internal clock output)

(TA = +85 to +105°C, 2.7V < AVDD = VDD < 3.6 V, VSs = AVss =0 V)

HS (high-speed main) Mode

Parameter Symbol Conditions Unit
MIN. MAX.

SCKp cycle time tkey1 tkey1 > feLk/4 27V<Vop<36V 250 ns
24V<Vop<36V 500 ns

SCKp high-/low-level width tkH1, tkL1 27V<Vop<36V tkey1/2 - 36 ns
24V<Vop<36V tkey1/2 - 76 ns

Slp setup time (to SCKpt) Note 1 tsik1 27V<Vop<36V 66 ns
24V <Vop<36V 133 ns

Slp hold time (from SCKp1) Note 2 tksi 38 ns
Delay time from SCKp| to SOp output Note 3 tkso1 C =30 pF Note 4 50 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?1” when DAPmn = 0 and CKPmn = 1, or DAPmn = 1 and CKPmn = 0.
Note 4. C is the load capacitance of the SCKp and SOp output lines.

Caution  Select the normal input buffer for the Sip 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).

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. 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))

R01DS0244EJ0220 Rev. 2.20
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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))
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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) (2/2)
HS (high-speed main) Mode
Parameter Symbol Conditions Unit
MIN. MAX.

SSI00 setup time tssik DAPmn =0 27V<Vopb<3.6V 240 ns
24V <Vop<27V 400 ns

DAPmn =1 27V<Vop<36V 1/fmck + 240 ns

24V<Vop<27V 1/fmck + 400 ns

SSI100 hold time tssl DAPmn =0 27V<Vop<3.6V 1/fmck + 240 ns
24V<Vop<27V 1/fmck + 400 ns

DAPmn =1 27V<Vop<36V 240 ns

24V <Vop<27V 400 ns

Caution  Select the normal input buffer for the Sip 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).

Remark p: CSI number (p = 00), m: Unit number (m = 0), n: Channel number (n = 0), g: PIM and POM numbers (g = 5)

CSI mode connection diagram (during communication at same potential)

SCKp SCK
RL78 microcontroller
Slp SO  User's device
SOp Sl

CSI mode connection diagram (during communication at same potential)
(Slave Transmission of slave select input function (CSI00))

SCKO00 SCK
) Sl SO
RL78 microcontroller , .
User's device

SO00 Si

SSI00 SSO
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

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

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

Parameter

Symbol

Conditions

Mode

HS (high-speed main)

LS (low-speed main)
Mode

LP (Low-power
main) mode

LV (low-voltage
main) Mode Unit

MIN.

MAX.

MIN. MAX.

MIN. MAX.

MIN.

MAX.

SCLr clock frequency

fscL

27V<Vop<36V,
Cb =50 pF, Ro = 2.7 kQ

1000
Note 1

1.8V<Von<3.6V,
Cb =100 pF, Ro = 3 kQ

400
Note 1

250
Note 1

400 kHz
Note 1

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

300
Note 1

250
Note 1

300
Note 1

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

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

250
Note 1

Hold time
when SCLr ="“L"

tow

27V<Vop<36V,
Cb =50 pF, Ro = 2.7 kQ

475

1.8V<Voo<36V,
Cb =100 pF, Ro = 3 kQ

1150

1150

1150

ns

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

1550

1550

1550

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

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

1850

Hold time
when SCLr = “H”

tHIGH

27V<Vop<36V,
Cb =50 pF, Ro = 2.7 kQ

475

1.8V<Vop<36V,
Cb = 100 pF, Ro = 3 kQ

1150

1150

1150

ns

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

1550

1550

1550

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

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

1850

Data setup time
(reception)

tsu: pat

27V<Vop<36YV,
Cb =50 pF, Ro = 2.7 kQ

1/fmck
+85
Note 2

1.8V<Vop<36V,
Cb = 100 pF, Ro = 3 kQ

1/fmck
+ 145
Note 2

1/fmck
+ 145
Note 2

1/fmek
+ 145
Note 2

ns

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

1/fmck
+230
Note 2

1/fmck
+230
Note 2

1/fmek
+ 230
Note 2

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

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

1/fmek
+ 290
Note 2

Data hold time
(transmission)

tHD: DAT

27V<Vop<36V,
Cb =50 pF, Ro = 2.7 kQ

305

1.8V<Vop<3.6V,
Cb =100 pF, Ro = 3 kQ

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

355

305 ns

355

355

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

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

405

(Notes and Caution are listed on the next page.)

R01DS0244EJ0220 Rev. 2.20
Feb 20, 2017

RRENESAS

Page 47 of 99



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

(8) Communication at different potential (1.8 V, 2.5 V) (CSI mode) (master mode, SCKp... internal clock

output)
(TA = -40 to +85°C,1.8 V<AVDD=VDD < 3.6 V, VSs = AVss =0 V) (2/2)
HS (high-speed | LS (low-speed | LP (Low-power | LV (low-voltage
Parameter Sym Conditions main) Mode main) Mode main) mode main) Mode | ynit
bol
MIN. MAX. MIN. MAX. MIN. MAX. MIN. MAX.
Slp setup tsik1 |27V <Vop<36V,23V<Vb<27YV, 177 479 479 479 ns
time Cb =30 pF, Ro = 2.7 kQ
(to ScKe) 18V < Vo0 <33V,16V < Vo<20VNoie3 | 479 479 479 479 ns
Cb =30 pF, Rb = 5.5 kQ
Slp hold time |tksit |27V <Vop<3.6V,23V<Vb<27V, 19 19 19 19 ns
(from SCKp1) Cb =30 pF, Ro = 2.7 kQ
Note 1
e 18V <Von<33V,16V<\Vo<20VNoie3, | 19 19 19 19 ns
Cb =30 pF, Ro = 5.5 kQ
Delay time tkso1 |27V <Vop<36V,23V<Vb<27YV, 195 195 195 195 ns
from SCKp| Cb =30 pF, Ro = 2.7 kQ
to SOp

18V <Vop<33V,1.6V<Vb<20V Note3 483 483 483 483 ns

output Note 1
P Cb =30 pF, Ro = 5.5 kQ

Slp setup tsk1 |27V <Vop<36V,23V<Vb<27YV, 44 110 110 110 ns

time Cb =30 pF, Rb = 2.7 kQ

t K|

LZQSZC pl) 1.8V<Vop<33V,16V<Vb<20VNote3 | 110 110 110 110 ns
Cb =30 pF, Rb = 5.5 kQ

Slp hold time |tksi1 |27V <Vpop<3.6V,23V<Vb<27V, 19 19 19 19 ns

(from SCKpl) Cb =30 pF, Ro = 2.7 kQ

Note 2

o 1.8V <Vop<3.3V,1.6V<Vpb<2.0VNote3 19 19 19 19 ns

Cb =30 pF, Rb = 5.5 kQ

Delay time tkso1 |27V <VoD<36V,23V<Vb<27V, 25 25 25 25 ns

from SCKp?t Cb =30 pF, Rb = 2.7 kQ

to SOp
1.8V<Vop<33V,16V<Vp<20V Note3, 25 25 25 25 ns

output Note 2
P Cb = 30 pF, Ro = 5.5 kQ

Note 1. When DAPmn = 0 and CKPmn = 0, or DAPmn = 1 and CKPmn = 1.
Note 2. When DAPmn = 0 and CKPmn = 1, or DAPmn = 1 and CKPmn = 0.
Note 3. Use it with Vbp > Vb.

Caution  Select the TTL input buffer for the Slp pin and the N-ch open drain output (Vbp tolerance) mode for the SOp pin
and SCKp 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.

(Remarks are listed on the next page.)
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2. ELECTRICAL SPECIFICATIONS

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

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

HS (high-speed LS (low-speed LP (Low-power LV (low-voltage
parameter | SYMP Conditions main) Mode main) Mode main) mode main) Mode Unit
ol
MIN. MAX. MIN. MAX. MIN. MAX. MIN. MAX.
SCKpcycle |tkey2 |2.7V<VDD<3.6V,23 |20 MHz < fuck <24 MHz 16/fmck — — — ns
ime Note 1
time Fote VsVbs27v 16 MHz < fuck < 20 MHz 14ffuck — — — ns
8 MHz < fuck < 16 MHz 12/fmck — — — ns
4 MHz < fuck < 8 MHz 8/fmek 16/fmck — — ns
fMCK < 4 MHz 6/fmek 10/fmck 10/fmek 10/fmck ns
1.8V<VDD <33V, 1.6 | 20 MHz < fuck < 24 MHz 36/fmck — — — ns
VsVb<20V 16 MHz < fick < 20 MHz 32ffcx — — — ns
Note 2
8 MHz < fmck < 16 MHz 26/fmek — — — ns
4 MHz < fmck < 8 MHz 16/fmck 16/fmck — — ns
fuvek <4 MHz 10/fmek 10/fmek 10/fmck 10/fmek ns
SCKp high-/ | tkHz, 27V<Vop<36V,23V<Vb<27V tkeya/2 treya/2 tkey2/2 tkey2/2 - ns
low-level tL2 -18 -50 -50 50
width 1.8V<Vop<3.3V,1.6V<Vb<20V Note2 tkev2/2 tkev2/2 tkey2/2 tkeva/2 - ns
-50 -50 -50 50
Slp setup tsik2 27V<Vop<36V,23V<Vb<27V 1/fmek 1/fmek 1/fmek 1/fmck + ns
time (to +20 +30 +30 30
ﬁ(foT) 18V <Von<33V,1.6V<Vb<2.0V Note2 A/fwcx 1/fucx A/fmcx 1/fuck + ns
ote
+30 +30 +30 30
Slp hold tKsi2 1/fmck 1/fmck 1/fmck 1/fmek + ns
time (from +31 +31 +31 31
SCKpt1)
Note 4
Delay time tksoz2 | 27V<Vop<3.6V,23V<Vb<27YV, 2/fmek 2/fmek 2/fmek 2/fmek ns
from SCKp| Cb =30 pF, Ro = 2.7 kQ +214 +573 +573 + 573
o SOpN s 18V<Von<33V,1.6V<Vb<20VNote2, 2ffuck 2ffuck 2ffuck 2ffuck | ns
ote
output Cb =30 pF, Ro = 5.5 kQ +573 +573 +573 +573
(Notes and Caution are listed on the next page. Remarks are listed on the page after the next page.)
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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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2. ELECTRICAL SPECIFICATIONS

(10) Communication at different potential (1.8 V, 2.5 V) (simplified 12C mode)

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

HS (high-speed LS (low-speed LP (Low-power LV (low-voltage
Parameter Sym Conditions main) Mode main) Mode main) mode main) Mode Unit
bol
MIN. MAX. MIN. MAX. MIN. MAX. MIN. MAX.
SCLr clock fscL 27V<Vop<36V,23V<Vb<27V, 1000 300 250 300 kHz
frequency Cb =50 pF, Rb = 2.7 kQ Note 1 Note 1 Note 1 Note 1
27V<Vop<36V,23V<Vb<27YV, 400 300 250 300 kHz
Cb =100 pF, Ro = 2.7 kQ Note 1 Note 1 Note 1 Note 1
1.8V<Vop<33V,1.6V<Vb<2,0VNote2 300 300 250 300 kHz
Cb =100 pF, Ro = 5.5 kQ Note 1 Note 1 Note 1 Note 1
Hold time tow 27V<Vop<36V,23V<Vb<27V, 475 1550 1550 1550 ns
when SCLr Cb =50 pF, Ro = 2.7 kQ
=t 27V<Vop<36V,23V<Vb<27V, 1150 1550 1550 1550 ns
Cb =100 pF, Ro = 2.7 kQ
1.8V<Vop<33V,1.6V<Vb<2,0VNote2 1550 1550 1550 1550 ns
Cb =100 pF, Ro = 5.5 kQ
Hold time tHeH [2.7V<Vop<36V,23V<VWb<27V, 200 610 610 610 ns
when SCLr Cb =50 pF, Ro = 2.7 kQ
= 27V<Vop<36V,23V<Vb<27V, 600 610 610 610 ns
Cb =100 pF, Ro = 2.7 kQ
1.8V<Vop<33V,1.6V<Vb<2,0VNote2 610 610 610 610 ns
Cb =100 pF, Ro = 5.5 kQ
Data setup tsu 27V<Vop<36V,23V<Vb<27V, 1/fmek 1/fmck 1/fmck 1/fmek ns
time DAT Cb =50 pF, Ro = 2.7 kQ +135 +190 +190 +190
(reception) Note 3 Note 2 Note 3 Note 3
27V<Vop<36V,23V<Vb<27YV, 1/fmek 1/fmck 1/fmck 1/fmek ns
Cb =100 pF, Ro = 2.7 kQ +190 +190 +190 +190
Note 3 Note 3 Note 3 Note 3
1.8V<Vop<33V,16V<Vpb<20V Note2 1/fmek 1/fmck 1/fmck 1/fmek ns
Cb =100 pF, Ro = 5.5 kQ +190 +190 +190 +190
Note 3 Note 3 Note 3 Note 3
Data hold tHp 27V<Vop<36V,23V<Vb<27V, 0 305 0 305 0 305 0 305 ns
time (transmission) | DAT Cb =50 pF, Ro = 2.7 kQ
27V<Vop<36V,23V<VWb<27V, 0 355 0 355 0 355 0 355 ns
Cb =100 pF, Ro = 2.7 kQ
1.8V<Vop<33V,1.6V<Vb<2,0VNote2 0 405 0 405 0 405 0 405 ns
Cb =100 pF, Rb = 5.5 kQ

Note 1. The value must also be equal to or less than fmck/4.

Note 2. Use it with VDD > Vb.

Note 3. Set the fMck value to keep the hold time of SCLr = “L” and SCLr = “H".

Caution  Select the TTL input buffer and the N-ch open drain output (Vbb tolerance) mode for the SDAr pin and the N-ch

open drain output (Vpobp tolerance) mode for the SCLr 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.

(Remarks are listed on the next page.)

R01DS0244EJ0220 Rev. 2.20
Feb 20, 2017

RRENESAS Page 73 of 99



RL78/11D

2. ELECTRICAL SPECIFICATIONS

(1) When reference voltage (+) = AVREFP/ANIO (ADREFP1 = 0, ADREFP0 = 1), reference voltage (-) =
AVReErm/ANI1 (ADREFM = 1), conversion target: ANI2 to ANI13

(TA = -40 to +85°C, 1.6 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 < 3.6 V 8 12 bit
1.8 V<AVREFP < AVDD £ 3.6 V 8 10 Note 1
1.6 V<AVREFP < AVDD £ 3.6 V 8 Note 2
Overall error Note 3 AINL 12-bit resolution 2.4V <AVREFP < AVDD < 3.6 V 6.0 LSB
10-bit resolution 1.8 V<AVREFP < AVDD < 3.6 V 5.0
8-bit resolution 1.6 V< AVREFP <AVDD < 3.6 V 2.5
Conversion time tconv ADTYP =0, 2.4V <AVREFP<AVDD< 3.6V 3.375 us
12-bit resolution
ADTYP =0, 1.8V < AVREFP < AVDD < 3.6 V 6.75
10-bit resolution Note 1
ADTYP =0, 1.6 V< AVREFP < AVDD < 3.6 V 13.5
8-bit resolution Note 2
ADTYP =1, 24V <AVREFP < AVDD< 3.6V | 2.5625
8-bit resolution 1.8V <AVREFP <AVDD<3.6V | 5.125
1.6 V<AVREFP < AVDD < 3.6 V 10.25
Zero-scale error Note 3 Ezs 12-bit resolution 24V <AVREFP<AVDD < 3.6 V +4.5 LSB
10-bit resolution 1.8 V<AVREFP < AVDD < 3.6 V +4.5
8-bit resolution 1.6 V<AVREFP<AVDD < 3.6 V +2.0
Full-scale error Note 3 EFs 12-bit resolution 2.4V <AVREFP < AVDD < 3.6 V +4.5 LSB
10-bit resolution 1.8 V<AVREFP<AVDD < 3.6 V +4.5
8-bit resolution 1.6 V<AVREFP < AVDD < 3.6 V +2.0
Integral linearity error ILE 12-bit resolution 2.4V < AVREFP < AVDD < 3.6 V 2.0 LSB
Note 3 10-bit resolution 1.8 V < AVREFP < AVDD < 3.6 V +15
8-bit resolution 1.6 V<AVREFP<AVDD < 3.6 V +1.0
Differential linearity error | DLE 12-bit resolution 2.4V < AVREFP < AVDD < 3.6 V +1.5 LSB
Note 3 10-bit resolution 1.8 V < AVREFP < AVDD < 3.6 V +1.5
8-bit resolution 1.6 V<AVREFP < AVDD < 3.6 V +1.0
Analog input voltage VAIN 0 AVREFP \%

Note 1.
Note 2.
Note 3.

Caution

Cannot be used for lower 2 bit of ADCR register
Cannot be used for lower 4 bit of ADCR register
Excludes quantization error (+1/2 LSB).

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

(2) When reference voltage (+) = AVbp (ADREFP1 = 0, ADREFPO = 0), reference voltage (-) = AVss (ADREFM =
0), conversion target: ANIO to ANI13

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

Parameter Symbol Conditions MIN. TYP. MAX. Unit
Resolution Res 24V<AVDD<3.6V 8 12 bit
1.8V<AVDD<36V 8 10 Note 1
1.6 V<AVDD<36V 8 Note 2
Overall error Note 3 AINL 12-bit resolution 24V<AVDD<3.6V 7.5 LSB
10-bit resolution 1.8V<AVDD<36V 5.5
8-bit resolution 1.6 V<AVDD<36V 3.0
Conversion time tconv ADTYP =0, 24V<AVDD<3.6V 3.375 us
12-bit resolution
ADTYP =0, 1.8V<AVDD<36V
10-bit resolution Note 1 675
ADTYP =0, 1.6 V<AVDD<36V
8-bit resolution Note 2 135
ADTYP =1, 24V<AVDD<3.6V 2.5625
8-bit resolution 1.8V<AVDD<36V 5.125
16V<AVDD<36V 10.25
Zero-scale error Note 3 Ezs 12-bit resolution 24V<AVDDL3.6V +6.0 LSB
10-bit resolution 1.8V<AVDDL36V 5.0
8-bit resolution 1.6 V<AVDD<36V +2.5
Full-scale error Note 3 EFs 12-bit resolution 24V<AVDD<3.6V 6.0 LSB
10-bit resolution 1.8V<AVDD<36V 5.0
8-bit resolution 1.6 V<AVDDL36V 2.5
Integral linearity error ILE 12-bit resolution 24V<AVDD<3.6V +3.0 LSB
Note 3 10-bit resolution 1.8V <AVDD <36V +2.0
8-bit resolution 1.6 V<AVDD<36V +1.5
Differential linearity error | DLE 12-bit resolution 24V<AVDDL3.6V +2.0 LSB
Note 3 10-bit resolution 1.8V<AVDD<3.6V +2.0
8-bit resolution 16 V<AVDDL36V +1.5
Analog input voltage VAIN ANIO to ANI6 0 AVDD \%

Note 1. Cannot be used for lower 2 bit of ADCR register

Note 2. Cannot be used for lower 4 bit of ADCR register

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

Caution  Always use AVDD pin with the same potential as the Vbp pin.
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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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2.7 RAM Data Retention 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
Data retention supply voltage VDDDR Ta =-40 to +85°C 1.46 Note 3.6 \
Ta = +85 to +105°C 1.44 Note 3.6 \Y
Note The value depends on the POR detection voltage. When the voltage drops, the data is retained before a POR reset is

effected, but data is not retained when a POR reset is effected.

U STOP mode Operation mode

RAM data retention ———

Vbb

? VDDDR

STOP instruction execution

Standby release signal /
(interrupt request) /

2.8 Flash Memory Programming Characteristics

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

Parameter Symbol Conditions MIN. TYP. MAX. | Unit
System clock frequency fcik 1 24 MHz
<R> Number of code flash rewrites Cerwr Retained for 20 years 1,000 Times
Notes 1,2, 3 Ta = 85°C Note 4
Number of data flash rewrites Retained for 1 year 1,000,000
Notes 1,2, 3 Ta = 25°C Note 4
Retained for 5 years 100,000
Ta = 85°C Note 4
Retained for 20 years 10,000
Ta = 85°C Note 4

Note 1. 1 erase + 1 write after the erase is regarded as 1 rewrite. The retaining years are until next rewrite after the rewrite.
Note 2. When using flash memory programmer and Renesas Electronics self-programming library
Note 3. These are the characteristics of the flash memory and the results obtained from reliability testing by Renesas Electronics
Corporation.
<R> Note 4. This temperature is the average value at which data are retained.
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RL78/11D 3. PACKAGE DRAWINGS

3.5 48-pin products

<R> R5F117GCGFB, R5F117GAGFB
JEITA Package Code | RENESAS Code |  Previous Code | MASS[Typ.]]
P-LFQFP48-7x7-0.50 | PLQP0048KB-A | 48P6Q-A | 029 |
Ho
)
36 25
AAAAARAAARAA -~
I — 1. DIMENSIONS "*1" AND "*2"
1 DO NOT INCLUDE MOLD FLASH.
37 I 24 ] 2. DIMENSION "*3" DOES NOT
| I =l INCLUDE TRIM OFFSET.
| | =I bp
| o — o
| | =-
| | wl ul =I
] | o T —n 5| e
[ = N E- Dimension in Milli
i i = Symeol [ Min [ Nom| Max
| | El Terminal cross section 2 6.9 7.0 7.1
48 I =:= — 69 | 70| 71
(e ] A | — 14| —
WEGLEELELL * = Ho | 88190 [ 92
, e He | 88 | 9.0 | 9.2
Index mark A — | — | 17
= A 0 |o01]02
F < 2 bp [0.17]0.22]0.27
°Iy bs | —]020] —
[T, T\ ) T i Cc1 0.09 8.1;2 0.20
i B L s | 00| — | &
t- € | — 05—
@ =lv[s] oy Detail F X — | — 1 0.08
Y BT D y | —]—1To10
Zo | — | 075 —
Ze | — 1075 —
L 10.35| 05]0.65
Li | — 110 —
R01DS0244EJ0220 Rev. 2.20 -IEN ESNS Page 99 of 99

Feb 20, 2017



