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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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RL78/11D

1. OUTLINE

<R>

<R>

(2/2)
20-pin 24-pin 30-pin 32-pin 48-pin
Item R5F1176x R5F1177x R5F117Ax R5F117Bx R5F117Gx
(x=8,A) (x=8, A) (x=8,A,C) (x=A,C) (x=A,C)
Clock output/buzzer output 1 1 1 1 2
[20-pin, 24-pin products]
* 2.44 kHz, 4.88 kHz, 9.76 kHz, 1.25 MHz, 2.5 MHz, 5 MHz, 10 MHz
(Main system clock: fmain = 20 MHz operation)
[30-pin, 32-pin, 48-pin products]
* 2.44 kHz, 4.88 kHz, 9.76 kHz, 1.25 MHz, 2.5 MHz, 5 MHz, 10 MHz
(Main system clock: fmain = 20 MHz operation)
+ 256 Hz, 512 Hz, 1.024 kHz, 2.048 kHz, 4.096 kHz, 8.192 kHz, 16.384 kHz, 32.768 kHz
(subsystem clock generator and RTC/other clock: fsxr = 32.768 kHz operation)
12-bit resolution A/D converter 6 channels 6 channels ‘ 12 channels 12 channels 17 channels
Comparator (Window Comparator) 2 channels
Operational amplifier 2 channels ‘ 4 channels
Data Operation Circuit (DOC) Comparison, addition, and subtraction of 16-bit data
Serial interface [20-pin, 30-pin products]
+ CSlI: 1 channel/lUART: 1 channel/simplified 12C: 1 channel
[24-pin, 32-pin, 48-pin products]
« CSlI: 2 channels/UART: 1 channel/simplified 12C: 2 channels
Data transfer controller (DTC) 16 sources 20 sources 19 sources 20 sources 22 sources
Event link controller (ELC) Event input: 15 Event input: 17 Event input: 17 Event input: 17 Event input: 20
Event trigger Event trigger Event trigger Event trigger Event trigger
output: 5 output: 5 output: 7 output: 7 output: 7
Vectored interrupt Internal 22 22 24 24 24
sources External 3 5 5 5 8
Key interrupt — 3 — 3 4
Reset - Reset by RESET pin
* Internal reset by watchdog timer
* Internal reset by power-on-reset
* Internal reset by voltage detector
+ Internal reset by illegal instruction execution Note
* Internal reset by RAM parity error
* Internal reset by illegal-memory access
Power-on-reset circuit * Power-on-reset: 1.51 + 0.04V (Ta = -40 to +85°C)
» Power-down-reset: 1.50 + 0.04 V (Ta = -40 to +85°C)
Voltage detector Power on 1.67 V to 3.13 V (12 stages)
Power down 1.63 V to 3.06 V (12 stages)

On-chip debug function

Provided (Enable to tracing)

Power supply voltage

Vob=161t03.6V

Operating ambient temperature

Ta = -40 to +105°C

The illegal instruction is generated when instruction code FFH is executed.

Reset by the illegal instruction execution is not issued by emulation with the in-circuit emulator or on-chip debug

emulator.

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

2. ELECTRICAL SPECIFICATIONS

Caution 1. The RL78 microcontrollers have an on-chip debug function, which is provided for development and
evaluation. Do not use the on-chip debug function in products designated for mass production,
because the guaranteed number of rewritable times of the flash memory may be exceeded when this
function is used, and product reliability therefore cannot be guaranteed. Renesas Electronics is not
liable for problems occurring when the on-chip debug function is used.

Caution 2. The pins mounted depend on the product. Refer to 2.1 Port Functions to 2.2.1 Functions for each
product in the RL78/11D User’s Manual.

Caution 3. Please contact Renesas Electronics sales office for derating of operation under TA = +85 to +105°C.
Derating is the systematic reduction of load for the sake of improved reliability.

Caution 4. When operating temperature exceeds 85°C, only HS (high-speed main) mode can be used as the
flash operation mode. Regulator mode should be used with the normal setting (MCSEL = 0).

R01DS0244EJ0220 Rev. 2.20 RRENESAS Page 15 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) (2/5)
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) (5/5)
Iltems Symbol Conditions MIN. | TYP. | MAX. | Unit
Input leakage ILIH1 P00 to P04, P30 to P33, P40, VI =VbD 1 HA
current, high P50 to P57, P60 to P63, P130,
P137
ILIH2 RESET Vi = VDD 1 pA
ILIH3 P121 to P124 (X1, X2, EXCLK, Vi = VbD In input port or 1 HA
XT1, XT2, EXCLKS) external clock input
In resonator 10 uA
connection
ILIH4 P10 to P17, P20 to P25 Vi = AVDD 1 HA
Input leakage ILiL P00 to P04, P30 to P33, P40, Vi =Vss -1 uA
current, low P50 to P57, P60 to P63, P130,
P137
ILiL2 RESET Vi =Vss -1 HA
ILiLs P121 to P124 (X1, X2, EXCLK, Vi =Vss In input port or -1 HA
XT1, XT2, EXCLKS) external clock input
In resonator -10 uA
connection
ILiL4 P10 to P17, P20 to P25 Vi = AVss -1 HA
On-chip pull-up |Ru P00 to P04, P30 to P33, P40, VI =Vss, In input port 10 20 100 kQ
resistance P50 to P57, P130

Remark  Unless specified otherwise, the characteristics of alternate-function pins are the same as those of the port pins.
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RL78/11D

2. ELECTRICAL SPECIFICATIONS

<R>

<R>

(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) (3/4)
Parameter Symbol Conditions MIN. TYP. MAX. Unit
Supply current |lop2 HALT HS (high-speed main) mode fin = 24 MHz Note 4, Voo =3.0V 0.37 1.83 mA
Note 1 Note 2 mode Ta =-40 to +85°C
fin = 24 MHz Note 4, Voo =3.0V 2.85
Ta = +85 to +105°C
fin = 16 MHz Note 4, Vob=3.0V 0.36 1.38
Ta =-40 to +85°C
fin = 16 MHz Note 4, Vop=3.0V 2.08
Ta = +85 to +105°C
LS (low-speed main) mode fin = 8 MHz Note 4, Vob=3.0V 250 710 HA
(MCSEL =0) Ta =-40 to +85°C Vob=2.0V 250 710
LS (low-speed main) mode fin = 4 MHz Note 4, Vopb=3.0V 204 400 HA
(MCSEL =1) Ta =-40 to +85°C Vop=2.0V 204 400
fim = 4 MHz Note 7, Vob=3.0V 40 250
Ta =-40 to +85°C Vop=2.0V 40 250
LV (low-voltage main) mode fin = 3 MHz Note 4, Voo =3.0V 425 800 HA
Ta = -40 to +85°C Vob=2.0V 425 800
LP (low-power main) mode fin =1 MHz Note 4, Voo =3.0V 192 400 HA
(MCSEL =1) Ta =-40 to +85°C Vop=2.0V 192 400
fiv = 1 MHz Note 7, Voo =3.0V 27 100
Ta = -40 to +85°C Vob=2.0V 27 100
HS (high-speed main) mode fux = 20 MHz Note 3, Voo =3.0 V |Square wave input 0.20 1.55 mA
Ta =-40 to +85°C Resonator connection 0.40 1.74
fux = 20 MHz Note 3, Voo = 3.0 V |Square wave input 2.45
Ta = +85to +105°C Resonator connection 257
fux = 10 MHz Note 3, Voo = 3.0 V |Square wave input 0.15 0.86
Ta =-40 to +85°C Resonator connection 0.30 0.93
fux = 10 MHz Note 3, Vob = 3.0 V [Square wave input 1.28
Ta = +85 to +105°C Resonator connection 1.36
LS (low-speed main) mode fux = 8 MHz Note 3, Voo = 3.0 V |Square wave input 68 550 HA
(MCSEL =0) Ta =-40 to +85°C Resonator connection 120 590
fux = 8 MHz Note 3, Vop = 2.0 V |Square wave input 68 550
Ta =-40 to +85°C Resonator connection 120 590
LS (low-speed main) mode fux = 4 MHz Note 3, Voo = 3.0 V |Square wave input 23 128 HA
(MCSEL =1) Ta =-40 to +85°C Resonator connection 65 200
fux = 1 MHz Note 3, Voo = 2.0 V |Square wave input 23 128
Ta =-40 to +85°C Resonator connection 65 200
LP (low-power main) mode fux = 4 MHz Note 3, Vop = 3.0 V |Square wave input 10 64 MA
(MCSEL =1) Ta =-40 to +85°C Resonator connection 48 150
fux = 1 MHz Note 3, Vobp = 2.0 V [Square wave input 10 64
Ta =-40 to +85°C Resonator connection 48 150
Subsystem clock operation fsx = 32.768 kHz, Square wave input 0.24 0.57 HA
Ta =-40°C Note 5 Resonator connection 0.42 0.76
fsx = 32.768 kHz, Square wave input 0.30 0.57
Ta = +25°C Note 5 Resonator connection 0.54 0.76
fsx = 32.768 kHz, Square wave input 0.35 1.17
Ta = +50°C Note 5 Resonator connection 0.60 1.36
fsx = 32.768 kHz, Square wave input 0.42 1.97
Ta = +70°C Note Resonator connection 0.70 2.16
fsx = 32.768 kHz, Square wave input 0.80 3.37
Ta = +85°C Note 5 Resonator connection 0.95 3.56
fsx = 32.768 kHz, Square wave input 1.80 17.10
Ta = +105°C Note 5 Resonator connection 2.20 17.50
fiL = 15 kHz, Ta=-40°C Note 6 0.40 1.22 MA
fiL = 15 kHz, Ta= +25°C Note & 0.47 1.22
fiL = 15 kHz, Ta= +85°C Note 6 0.80 3.30
fiL = 15 kHz, Ta= +105°C Note 6 2.00 17.30
(Notes and Remarks are listed on the next page.)
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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) (4/4)
Parameter Symbol Conditions MIN. | TYP. | MAX. | Unit
Supply current Ibp3 STOP mode Ta=-40°C 0.16 | 0.51 LA
Note 1 Note2 | Note3 Ta = +25°C 022 | 051
Ta =+50°C 0.27 | 1.10
Ta =+70°C 0.37 | 1.90
Ta = +85°C 0.60 | 3.30
Ta =+105°C 1.50 | 17.00

<R> Note 1. Total current flowing into Vo, including the input leakage current flowing when the level of the input pin is fixed to Vbp or

Vss. The MAX values include the peripheral operating current. However, these values do not include the current flowing
into the A/D converter, operational amplifier, comparator, LVD circuit, I/O ports, and on-chip pull-up/pull-down resistors,
and the current flowing during data flash rewrite.

Note 2. The values do not include the current flowing into the real-time clock, 12-bit interval timer, and watchdog timer.

Note 3. For the setting of the current values when operating the subsystem clock in STOP mode, see the current values when
operating the subsystem clock in HALT mode.
R01DS0244EJ0220 Rev. 2.20 -IENESAS Page 28 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

(4) During communication at same potential (CSI mode) (slave mode, SCKp... external clock input)

(TA = -40 to +85°C, 1.6 V< AVDD = VDD < 3.6 V, Vss = AVss = 0 V) (1/2)
HS (high-speed main) | LS (low-speed main) LP (Low-power LV (low-voltage
Parameter Symbol Conditions Mode Mode main) mode main) Mode Unit
MIN. MAX. MIN. MAX. MIN. MAX. MIN. MAX.
SCKp cycle time | tkcyz2 27V<Vop<3.6V fmck > 16 MHz 8/fmeck — — — — — — ns
Note 5
fvek < 16 MHz 6/fmck 6/fmck 6/fmck 6/fmck
24V<Vop<36V 6/fmck 6/fmck 6/fmck 6/fmck
and 500
1.8V<Vop<3.6V — 6/fmck 6/fmck 6/fmck

1.7V<Voo<3.6V — — —

1.6V<Vop<3.6V — — —

SCKp high-/ tkH2, 27V<Vop<36V tkev2/2 - tkey2/2 - tkev2/2 - tkeva/2 - ns
low-level width trL2 8 8 8 8
24V<Vop<36V tkeya/2 teya/2 tkeya/2 tkeva/2
-18 -18 -18 -18

1.8V<Von<3.6V —

1.7V<Vop<3.6V — — — tkeva/2
1.6V<Vop<3.6V — — — - 66
Slp setup time tsik2 27V<Vop<36V 1/fmek 1/fmek 1/fmek 1/fmek ns
(to SCKp?) +20 +30 +30 +30
Note 1
24V <Vop<36V 1/fmek
+30

1.8V<Von<3.6V —

1.7V<Voo<3.6V — — — 1/fmek
16V<Von<36V — — — 40
Slp hold time tKsi2 24V<Vop<36V 1/fmek 1/fmek 1/fmck 1/fmck ns
(from SCKp?) +31 +31 + 31 + 31
Note 2
1.8V<Von<3.6V —
1.7V<Vop<3.6V — — — 1/fmek
16V<Von<36V — — — * 250
Delay time from | tkso2 | G = 30 pF Note 4 27V<Vop<36V 2/fmek 2/fmck 2/fmck 2/fmck ns
SCKp| to SOp +44 +110 +110 + 110
Note 3
output Hele 24V<Von <36V 2ffck
+75

1.8V<Vop<3.6V —

1.7V<Vop<3.6V — — — 2/fmck
+220

1.6 V<Vop<3.6V — — —

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
SCKp1” 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. 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 connection diagram (during communication at different potential)

<Slave> Vb

g

SCKp
RL78 microcontroller

Slp

SOp

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

Vb[V]: Communication line voltage

SCK

SO User's device

SI

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. 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

(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.)
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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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RL78/11D

2. ELECTRICAL SPECIFICATIONS

(3) 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 =-40 to +85°C, 1.6 V<VDD<3.6 V,1.6 V< AVREFP < AVDD=VDD < 3.6 V,Vss =0V, AVss =0V,
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 +7.0 LSB
10-bit resolution 1.8 V<AVREFP < AVDD < 3.6 V +5.5
8-bit resolution 1.6 V<AVREFP<AVDD < 3.6 V +3.0
Conversion time tconv ADTYP =0, 24V <AVREFP<AVDD < 3.6 V 4.125 us
12-bit resolution
ADTYP =0, 1.8V < AVREFP < AVDD < 3.6 V 9.5
10-bit resolution Note 1
ADTYP =0, 1.6 V<AVREFP < AVDD < 3.6 V 57.5
8-bit resolution Note 2
ADTYP =1, 24V <AVREFP <AVDD<3.6V |3.3125
8-bit resolution 1.8V <AVREFP<AVDD <36V | 7.875
1.6 V<AVREFP <AVDD < 3.6 V 54.25
Zero-scale error Note 3 Ezs 12-bit resolution 2.4V <AVREFP < AVDD < 3.6 V +5.0 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
Full-scale error Note 3 EFs 12-bit resolution 2.4V <AVREFP<AVDD < 3.6 V 5.0 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
Integral linearity error ILE 12-bit resolution 2.4V < AVREFP < AVDD < 3.6 V +3.0 LSB
Note 3 10-bit resolution 1.8 V < AVREFP < AVDD < 3.6 V +2.0
8-bit resolution 1.6 V<AVREFP < AVDD < 3.6 V +1.5
Differential linearity error | DLE 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 +2.0
8-bit resolution 1.6 V<AVREFP<AVDD < 3.6 V +1.5
Analog input voltage VAIN 0 AVREFP \%
Internal reference voltage (1.8 V < Vbp < 3.6 V) VBGR Note 4
Temperature sensor output voltage (1.8 V <VbD < 3.6 V) V/Tmp2s Note 4

Note 1.
Note 2.
Note 3.
Note 4.

Caution

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

Refer to 2.6.2 Temperature sensor, internal reference voltage output characteristics.

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

2. ELECTRICAL SPECIFICATIONS

(4) 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 = -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 8.5 LSB
10-bit resolution 1.8V<AVDD<36V 6.0
8-bit resolution 16 V<AVDD<36V 3.5
Conversion time tconv ADTYP =0, 24V<AVDD<3.6V 4125 us
12-bit resolution
ADTYP =0, 1.8V<AVDD<36V 9.5
10-bit resolution Note 1
ADTYP =0, 1.6 V<AVDD<36V 57.5
8-bit resolution Note 2
ADTYP =1, 24V<AVDD<3.6V 3.3125
8-bit resolution 1.8V<AVDD<36V 7.875
16V<AVDD<36V 54.25
Zero-scale error Note 3 Ezs 12-bit resolution 24V<AVDDL3.6V 8.0 LSB
10-bit resolution 1.8V<AVDDL36V 5.5
8-bit resolution 1.6 V<AVDD<36V +3.0
Full-scale error Note 3 EFs 12-bit resolution 24V<AVDD<3.6V +8.0 LSB
10-bit resolution 1.8V<AVDD<36V 5.5
8-bit resolution 1.6 V<AVDDL36V +3.0
Integral linearity error ILE 12-bit resolution 24V<AVDD<3.6V +3.5 LSB
Note 3 10-bit resolution 1.8V <AVDD <36V +25
8-bit resolution 1.6 V<AVDD<36V +1.5
Differential linearity error | DLE 12-bit resolution 24V<AVDDL3.6V 2.5 LSB
Note 3 10-bit resolution 1.8V<AVDD<3.6V +25
8-bit resolution 16 V<AVDDL36V +2.0
Analog input voltage VAIN 0 AVDD \%
Internal reference voltage (1.8 V<VbD < 3.6 V) \V/BGR Note 4
Temperature sensor output voltage VTmp25 Note 4
(1.8V<VboD<3.6V)

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

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

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

Note 4. 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

(5) When reference voltage (+) = Internal reference voltage (1.45 V) (ADREFP1 = 1, ADREFPO = 0), reference

voltage (-) = AVss (ADREFM = 0), conversion target: ANIO to ANI13, ANI16 to ANI18

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

Parameter Symbol Conditions MIN. ‘ TYP. ‘ MAX. Unit
Resolution REes 8 bit
Conversion time tconv 8-bit resolution 16 us
Zero-scale error Note Ezs 8-bit resolution +4.0 LSB
Integral linearity error Note ILE 8-bit resolution 2.0 LSB
Differential linearity error Note | DLE 8-bit resolution 2.5 LSB
Analog input voltage VAIN 0 VBGR Vv

Note

Caution

Excludes quantization error (+1/2 LSB).

Always use AVDD pin with the same potential as the Vbp pin.

(6) When reference voltage (+) = AVREFP/ANIO (ADREFP1 = 0, ADREFPO = 1),

reference voltage (-) = AVREFM/ANI1 (ADREFM = 1), conversion target: ANI2 to ANI13

(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 24V <AVREFP<AVDD< 3.6V 8 12 bit
Overall error Note AINL 12-bit resolution 2.4V < AVREFP<AVDD< 3.6 V 6.0 LSB
Conversion time tconv ADTYP =0, 24V <AVRErP<AVDD<3.6V | 3.375 us

12-bit resolution

Zero-scale error Note Ezs 12-bit resolution 2.4V < AVREFP<AVDD< 3.6 V +4.5 LSB
Full-scale error Note EFs 12-bit resolution | 2.4V < AVREFP<AVDD<3.6 V +4.5 LSB
Integral linearity error Note ILE 12-bit resolution | 2.4V < AVREFP <AVDD<3.6 V +2.0 LSB
Differential linearity error Note DLE 12-bit resolution |2.4V <AVRerP<AVDD< 3.6 V +1.5 LSB
Analog input voltage VAIN 0 AVREFP \%

Note

Caution

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

2.6.5 POR circuit characteristics

(TA = -40 to +105°C, Vss = AVss =0 V)

Parameter Symbol Conditions MIN. | TYP. | MAX. Unit

Detection voltage VPOR Power supply rise time TA =-40 to +85°C 1.47 1.51 1.55 \%

Ta = +85 to +105°C 1.45 1.51 1.57 \

VPDR Power supply fall time Note 1 Ta =-40 to +85°C 1.46 1.50 1.54 \%

Ta = +85 to +105°C 1.44 1.50 1.56 \

Minimum pulse width Note 2. | Tpw1 Other than Ta = +40 to +105°C 300

us
STOP/SUB HALT/SUB RUN
TPw2 STOP/SUB HALT/SUB RUN Ta = +40 to +105°C 300 us
Note 1. However, when the operating voltage falls while the LVD is off, enter STOP mode, or enable the reset status using the
external reset pin before the voltage falls below the operating voltage range shown in 2.4 AC Characteristics.
Note 2. Minimum time required for a POR reset when VDD exceeds below VpPDR. This is also the minimum time required for a

POR reset from when VbD exceeds below 0.7 V to when VDD exceeds VPoR while STOP mode is entered or the main
system clock is stopped through setting bit 0 (HIOSTOP) and bit 7 (MSTOP) in the clock operation status control register

(CSC).
P TPwi
TPw2 -
vo
VPOR
VPDR R
0.7V ____\ L
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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

3.2 24-pin products
R5F1177AGNA, R5F11778GNA

JEITA Package code RENESAS code Previous code MASS(TYP.)[g]
P-HWQFN24-4x4-0.50 PWQNOO024KE-A P24K8-50-CAB-3 0.04
D
18 13
0
19 12 DETAIL OF @ PART
+ E T A A
1 o
24 7
7A L
o 1 Co
1 6
INDEX AREA

=y [s] —__
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24 :) C ! @ - 0.50 -
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D) (- y — — 0.05

Zg— D) (an Zp — 075 | —
19 3 C 12 Ze — 0.75 —
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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
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Index mark A — | — | 17
= A 0 |o01]02
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°Iy bs | —]020] —
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