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Surface Mount
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"Embedded - Microcontrollers" refer to small, integrated
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systems. These microcontrollers are essentially compact
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memory, and programmable input/output peripherals.
They are called "embedded" because they are embedded
within electronic devices to control various functions,
rather than serving as standalone computers.
Microcontrollers are crucial in modern electronics,
providing the intelligence and control needed for a wide
range of applications.
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RL78/11D

1. OUTLINE

Pi
n Package Ordering Part Number
count
20 pins | 20-pin plastic LSSOP R5F11768GSP#30, R5F 1176 AGSP#30,
(4.4 x 6.5 mm, 0.65 mm pitch) R5F11768GSP#50, R5F 1176 AGSP#50
24 pins | 24-pin plastic HWQFN R5F11778GNA#UO, R5F1177AGNA#UO,
(4 x 4 mm, 0.5 mm pitch) R5F11778GNA#WO0, R5F1177AGNA#WO0
30 pins | 30-pin plastic LSSOP R5F117A8GSP#30, R5F117AAGSP#30, R5F117ACGSP#30,
(7.62 mm (300), 0.65 mm pitch) R5F117A8GSP#50, R5F117AAGSP#50, R5F117ACGSP#50
32 pins | 32-pin plastic HVQFN R5F117BAGNA#20, R5F 117BCGNA#20,
(5 x5 mm, 0.5 mm pitch) R5F117BAGNA#40, R5F117BCGNA#40
32-pin plastic LQFP R5F117BAGFP#30, R5F117BCGFP#30,
(7 x 7 mm, 0.8 mm pitch) R5F117BAGFP#50, R5F117BCGFP#50
48 pins | 48-pin plastic LFQFP R5F117GAGFB#30, R5F117GCGFB#30,
(7 x 7 mm, 0.5 mm pitch) R5F117GAGFB#50, R5F117GCGFB#50
Caution The ordering part numbers represent the numbers at the time of publication. For the latest ordering part

numbers, refer to the target product page of the Renesas Electronics website.
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RL78/11D 1. OUTLINE

* 32-pin plastic LQFP (7 x 7 mm, 0.8 mm pitch)
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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
1.3.5  48-pin products
<R> * 48-pin plastic LFQFP (7 x 7 mm, 0.5 mm pitch)
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Connect the REGC pin to Vss pin via a capacitor (0.47 to 1 uF).
Make AVss pin the same potential as Vss pin.
Make AVDD pin the same potential as VbD pin.

For pin identification, see 1.4 Pin Identification.
Functions in parentheses in the above figure can be assigned via settings in the peripheral 1/0 redirec
(PIORO).

tion 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.
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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

(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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RL78/11D 2. ELECTRICAL SPECIFICATIONS

2.5 Peripheral Functions Characteristics
AC Timing Test Points

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

R01DS0244EJ0220 Rev. 2.20 RENESAS Page 36 of 99
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RL78/11D 2. ELECTRICAL SPECIFICATIONS

251 Serial array unit

(1) During communication at same potential (UART mode)

(TA =-40 to +85°C,1.6 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.
Transfer rate 24V<Vpb<36V fmck/6 fmck/6 fmck/6 fmck/6 bps
Note 1
ote Theoretical value of the 4.0 1.3 0.1 0.6 Mbps
maximum transfer rate
fmck = foLk Note 2

1.8V<Vbpb<3.6V — fmck/6 fmck/6 fmck/6 bps

Theoretical value of the — 1.3 0.1 0.6 Mbps
maximum transfer rate

fmek = fouk Note 2

1.7V<Vbob<3.6V — — — fmck/6 bps

Theoretical value of the — — — 0.6 Mbps
maximum transfer rate

fmck = foLk Note 2

1.6V<Vbb<3.6V — — — fmck/6 bps

Theoretical value of the — — — 0.6 Mbps
maximum transfer rate

fmek = foLk Note 2

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: 24 MHz (2.7 V <Vbp < 3.6 V)
16 MHz (2.4 V <VpD < 3.6 V)
LS (low-speed main) mode: 8MHz (1.8V<VDD<3.6V)
LP (low-power main) mode: 1MHz (1.8V<VDD<3.6V)
LV (low-voltage main) mode: 4 MHz (1.6 V<Vbp<3.6V)

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).

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

HS (high-speed main) Mode

Parameter Symbol Conditions Unit
MIN. MAX.
Transfer rate Note 1 24V<Vpb<36V fmck/12 bps
Theoretical value of the maximum 2.0 Mbps

transfer rate
fmek = foLk Note 2

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: 24 MHz (2.7 V <VbD <£3.6 V)
16 MHz (24 V <VbD<3.6 V)

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).

R01DS0244EJ0220 Rev. 2.20 RRENESAS Page 37 of 99
Feb 20, 2017



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) (2/2)
HS (high-speed main) | LS (low-speed main) | LP (Low-power main) | LV (low-voltage main)
Parameter Symbol Conditions Mode Mode mode Mode Unit
MIN. MAX. MIN. MAX. MIN. MAX. MIN. MAX.
SSI00 setup time tssik DAPmn =0 27V<Vopb<36V 120 120 120 120 ns
24V <Vop<27V 200 200 200 200

1.8V<Vop<24V -

1.6V<Vop<18V — — — 400
DAPmn =1 27V<Vop<36V 1/fmek 1/fmeck 1/fmek 1/fmeck ns
+120 +120 +120 +120
24V<Vop <27V 1/fmck 1/fmek 1/fmek 1/fmek
+200 +200 +200 +200

1.8V<Vop<24V -

1.6V<Vop<1.8V — — — 1/fmck
+400
SSI00 hold time tiss DAPmn =0 27V<Vop<36V 1/fmck 1/fmek 1/fmek 1/fmek ns
+120 +120 +120 +120
24V<Vop <27V 1/fmek 1/fmeck 1/fmek 1/fmeck
+200 +200 +200 +200

1.8V<Vop<24V —

16V<Voo<18V — — — 1/fmek
+400

DAPmn =1 27V<Vop<3.6V 120 120 120 120 ns
24V <Vop<27V 200 200 200 200

1.8V<Vop<24V -

1.6V<Vop<18V — — — 400

Caution  Select the normal input buffer for the Slp pin and SCKp pin and the normal output mode for the SOp pin by using
port input mode register g (PIMg) and port output mode register g (POMg).

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 (CS100))

SCKO00 SCK
) S 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

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

(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.)
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RL78/11D 2. ELECTRICAL SPECIFICATIONS

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

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

HS (high-speed main) Mode

Parameter Symbol Conditions Unit
MIN. MAX.
SCLr clock frequency fscL 27V<Vop<3.6V, 400 Note 1 kHz
Cb = 50 pF, Rb = 2.7 kQ
24V <Vop<3.6YV, 100 Note 1 kHz
Cb = 100 pF, Rb = 3 kQ
Hold time when SCLr = “L” tLow 27V<Vpb<36V, 1200 ns
Cb = 50 pF, Rb = 2.7 kQ
24V<Vpb<36V, 4600 ns
Cb = 100 pF, Rb = 3 kQ
Hold time when SCLr = “H” tHIGH 27V<Vpb<36V, 1200 ns
Cb = 50 pF, Rb = 2.7 kQ
24V<Vpb<36V, 4600 ns

Cb = 100 pF, Rb = 3 kQ

Data setup time (reception) tsu: DAT 27V<Vbp<3.6V, 1/fmck + 220 Note 2 ns
Cb = 50 pF, Rb = 2.7 kQ

24V<Vbop<3.6V, 1/fmck + 580 Note 2 ns
Cb = 100 pF, Rb = 3 kQ

Data hold time (transmission) tHD: DAT 27V<Vop<3.6V, 0 770 ns
Cb = 50 pF, Rb = 2.7 kQ
24V<Vop<36YV, 0 1420 ns

Cb = 100 pF, Rb = 3 kQ

Note 1. The value must also be equal to or less than fmMck/4.
Note 2. Set the fMck value to keep the hold time of SCLr = “L” and SCLr = “H".

Caution  Select the normal input buffer and the N-ch open drain output (Vbp tolerance) mode for the SDAr pin and the
normal output mode for the SCLr pin by using port input mode register g (PIMg) and port output mode register h
(POMh).
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RL78/11D 2. ELECTRICAL SPECIFICATIONS

(6) Communication at different potential (1.8 V, 2.5 V) (UART mode) (dedicated baud rate generator output)

(TA=-40 to +85°C, 1.8 V< AVDD = VDD < 3.6 V, Vss = AVss = 0 V) (1/2)
HS (high-speed LS (low-speed LP (Low-power LV (low-voltage
Parameter | Symbol Conditions main) Mode main) Mode main) mode main) Mode Unit

MIN. MAX. MIN. MAX. MIN. MAX. MIN. MAX.

Transfer reception |2.7V<Vbp<3.6YV, fmck/6 fmck/6 fmMck/6 fmck/6 bps
rate 23V<<VWb<27V Note 1 Note 1 Note 1 Note 1
Notes 1, 2
Theoretical value of 4.0 1.3 0.1 0.6 Mbps
the maximum transfer
rate

fmek = fork Note 3

1.8V<Vbopb<33YV, fmck/6 fmck/6 fmMck/6 fmck/6 bps
16V<Vb<20V Notes 1, 2 Notes 1, 2 Notes 1, 2 Notes 1, 2
Theoretical value of 4.0 1.3 0.1 0.6 Mbps
the maximum transfer
rate

fmek = fork Note 3

Note 1. Transfer rate in the SNOOZE mode is 4,800 bps only.
Note 2. Use it with VbDp > Vb.
Note 3. The maximum operating frequencies of the CPU/peripheral hardware clock (fcLk) are:
HS (high-speed main) mode: 24 MHz (2.7 V <Vbp < 3.6 V)
16 MHz (24 V <VDD<3.6 V)
LS (low-speed main) mode: 8MHz (1.8V<VDD<3.6V)
LP (low-power main) mode: 1MHz (1.8V<VDD<3.6V)
LV (low-voltage main) mode: 4 MHz (1.6 V<Vbp<3.6V)

Caution  Select the TTL input buffer for the RxDq pin and the N-ch open drain output (Vbp tolerance) mode for the TxDq
pin by using port input mode register g (PIMg) and port output mode register g (POMg). For ViH and VL, see the
DC characteristics with TTL input buffer selected.

Remark 1. Vb[V]: Communication line voltage

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

R01DS0244EJ0220 Rev. 2.20 RRENESAS Page 51 of 99
Feb 20, 2017



RL78/11D 2. ELECTRICAL SPECIFICATIONS

(6) Communication at different potential (1.8 V, 2.5 V) (UART mode) (dedicated baud rate generator output)

(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.
Transfer rate Notes 1,2 Reception | 2.7V <Vbp<3.6V, fvck/12 Note 1 bps

23V<sWw<27V

Theoretical value of the maximum transfer rate 2.0 Mbps
fmck = foik Note 3

2.4V <Vop<33YV, fuck/12 Notes 1, 2 bps
18V<Vb<20V

Theoretical value of the maximum transfer rate 0.66 Mbps
fmek = fouk Note 3

Note 1. Transfer rate in the SNOOZE mode is 4,800 bps only.
Note 2. Use it with VDD > Vb.
Note 3. The maximum operating frequencies of the CPU/peripheral hardware clock (fcLk) are:
HS (high-speed main) mode: 24 MHz (2.7 V <VbpD < 3.6 V)
16 MHz (24 V <VbD<3.6 V)

Caution  Select the TTL input buffer for the RxDq pin and the N-ch open drain output (Vbp 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.

Remark 1. Vb[V]: Communication line voltage

Remark 2. g: UART number (q = 0), 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

(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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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)

R01DS0244EJ0220 Rev. 2.20 RRENESAS Page 64 of 99
Feb 20, 2017



RL78/11D 2. ELECTRICAL SPECIFICATIONS

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

(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 V)

Parameter Symbol Conditions MIN. | TYP. MAX. Unit
Resolution Res 24V<AVDDL<36V 8 12 bit
Overall error Note AINL 12-bit resolution 24V<AVDDL36V 7.5 LSB
Conversion time tconv | ADTYP =0, 24V <AVDDL36V 3.375

12-bit resolution He
Zero-scale error Note Ezs 12-bit resolution 24V<AVDD<36V 6.0 LSB
Full-scale error Note EFs 12-bit resolution 24V <AVDD<3.6V +6.0 LSB
Integral linearity error Note ILE 12-bit resolution 24V<AVDD<36V +3.0 LSB
Differential linearity error Note | DLE 12-bit resolution 24V<AVDD<36V +2.0 LSB
Analog input voltage VAIN 0 AVDD \%
Note 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

(10) 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 =+85 to +105°C, 2.4V <VDD, 2.4V <AVDD=VDD < 3.6 V, Vss =0V, 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 16.0 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 Excludes quantization error (+1/2 LSB).

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

2.6.2 Temperature sensor, internal reference voltage output 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, Vss = AVss =0 V)

Parameter Symbol Conditions MIN. TYP. MAX. Unit

Temperature sensor output voltage | VTMPs25 | Setting ADS register = 80H, Ta = +25°C 1.05 \%

Internal reference voltage VBGR Setting ADS register = 81H 1.38 1.45 1.50 \Y

Temperature coefficient Fvrmps | Temperature sensor output voltage that 36 MV
depends on the temperature

Operation stabilization wait time tamp 24V<Vob<36V 5 us
1.8V<Vbp<24V 10
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29 Dedicated Flash Memory Programmer Communication (UART)

(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, VSs = AVss =0 V)

Parameter Symbol Conditions MIN. TYP. MAX. Unit

Transfer rate During serial programming 115,200 1,000,000 | bps

210 Timing of Entry to Flash Memory Programming Modes

(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
How long from when an external reset ends until the |tsuiniT | POR and LVD reset must end 100 ms
initial communication settings are specified Note 1 before the external reset ends.
How long from when the TOOLO pin is placed at the |tsu POR and LVD reset must end 10 us
low level until an external reset ends Note 1 before the external reset ends.
How long the TOOLO pin must be kept at the low tHD POR and LVD reset must end 1 ms
level after an external reset ends before the external reset ends.
(excluding the processing time of the firmware to
control the flash memory) Notes 1,2

Note 1. Deassertion of the POR and LVD reset signals must precede deassertion of the pin reset signal.
Note 2. This excludes the flash firmware processing time (723 ps).
<1>  <2> <3> <4>
RESET
723)3:5;;% 00H reception
ProcessiNg | rooLRxD, TOOLTXD mode)
- lime
TOOLO \ [ ...
tsu tsuINIT

<1> The low level is input to the TOOLO pin.
<2> The external reset ends (POR and LVD reset must end before the external reset ends).
<3> The TOOLO pin is set to the high level.

<4> Setting of the flash memory programming mode by UART reception and complete the baud rate setting.

Remark tsuinm The segment shows that it is necessary to finish specifying the initial communication settings within 100 ms from
when the external resets end.
tsu: How long from when the TOOLO pin is placed at the low level until a pin reset ends
tHD: How long to keep the TOOLDO pin at the low level from when the external resets end
(excluding the processing time of the firmware to control the flash memory)
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3. PACKAGE DRAWINGS

R5F117BAGFP, R5F117BCGFP

JEITA Package Code

RENESAS Code

Previous Code

MASS (TYP) [g]

P-LQFP32-7x7-0.80

PLQP0032GB-A

P32GA-80-GBT-1

0.2

HD
->:<-2D
7 24 7 3 \
12 6|1
detail of lead end
I 11
1 1] \
1 I [
-+ E HE
I mim ]
1 1] j
0 - L
I 11
I 1]
(UNIT:mm)
ITEM DIMENSIONS
D 7.00+0.10
A E 7.00+0.10
A2 HD 9.00£0.20
/ \ HE 9.00+0.20
/ \ A 1.70 MAX.
BEEREEENEE [ \ Al 0.10£0.10
J \ 1 / \u A2 1.40
b 0.37+£0.05
E Al- c 0.145+0.055
L 0.50+0.20
0 0° to 8°
NOTE
[e] 0.80
1.Dimensions “3%1” and “%2” do not include mold flash. X 0.20
2.Dimension “*3” does not include trim offset. y 0.10
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