EXFL

Renesas Electronics America Inc - R5F11BGCAFB#50 Datasheet

Details

Product Status

Core Processor

Core Size

Speed

Connectivity
Peripherals

Number of I/O

Program Memory Size
Program Memory Type
EEPROM Size

RAM Size

Voltage - Supply (Vcc/Vdd)
Data Converters
Oscillator Type
Operating Temperature
Mounting Type
Package / Case

Supplier Device Package

Purchase URL

Email: info@E-XFL.COM

Active

RL78

16-Bit

32MHz

CSl, I2C, IrDA, LINbus, UART/USART
LVD, POR, PWM, WDT
44

32KB (32K x 8)

FLASH

4K x 8

5.5Kx 8

1.6V ~ 5.5V

A/D 17x10b; D/A 1x8b
Internal

-40°C ~ 85°C (TA)
Surface Mount
48-LQFP

48-LQFP (7x7)

Welcome to E-XFL.COM

What is "Embedded - Microcontrollers"?

"Embedded - Microcontrollers" refer to small, integrated
circuits designed to perform specific tasks within larger
systems. These microcontrollers are essentially compact
computers on a single chip, containing a processor core,
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.

Applications of "Embedded -
Microcontrollers"

https://www.e-xfl.com/product-detail/renesas-electronics-america/r5f11bgcafb-50

Address: Room A, 16/F, Full Win Commercial Centre, 573 Nathan Road, Mongkok, Hong Kong



https://www.e-xfl.com/product/pdf/r5f11bgcafb-50-4389289
https://www.e-xfl.com
https://www.e-xfl.com/product/filter/embedded-microcontrollers
https://www.e-xfl.com/product/filter/embedded-microcontrollers
https://www.e-xfl.com/product/filter/embedded-microcontrollers
https://www.e-xfl.com/product/filter/embedded-microcontrollers
https://www.e-xfl.com/product/filter/embedded-microcontrollers

RL78/G1F

1. OUTLINE

1.2 Ordering Information

Figure 1 - 1 Part Number, Memory Size, and Package of RL78/G1F

PartNo. RS5F11BLEAXxxxFB#30

Packaging specification
#UO: Tray (HWQFN, WFLGA, FLGA)
#30: Tray (LFQFP, LQFP)
#WO0: Embossed Tape (HWQFN, WFLGA, FLGA)
#50: Embossed Tape (LFQFP, LQFP)

Package type:
FP: LQFP, 0.80 mm pitch
FB: LFQFP, 0.50 mm pitch
NA:HWQFN, 0.50 mm pitch
LA: WFLGA, 0.50 mm pitch

ROM number (Omitted with blank products)

Fields of application:
A: Consumer applications, TA = -40 to +85°C
G: Industrial applications, TA = -40 to +105°C

ROM capacity:
C: 32KB
E: 64 KB

Pin count:
7: 24-pin
B: 32-pin
C: 36-pin
G: 48-pin
L: 64-pin

RL78/G1F

Memory type:
F : Flash memory

Renesas MCU

Renesas semiconductor product
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Remark

products, refer to 1.6 Outline of Functions.

Block diagram of 64-pin products is shown as an example. For difference of the block diagram other than 64-pin
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RL78/G1F 2. ELECTRICAL SPECIFICATIONS (TA = -40 to +85°C)

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

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

Low-speed on-chip oscilla- | | Note 1 0.2 uHA
tor operating current

RTC operating current IrTc Notes 1,2, 3 0.02 pA
12-bit interval timer operat- | |;7 Notes 1,2, 4 0.02 A
ing current
Watchdog timer operating lwpT Notes 1,2,5 | fiL = 15 kHz 0.22 A
current
A/D converter operating cur- | |apc Notes 1,6 When conversion at maximum Normal mode, 1.3 1.7 mA
rent speed AVRerP = VDD =5.0V
Low voltage mode, 0.5 0.7 mA
AVRerP = VDD =3.0V

A/D converter reference |aDReF Note 1 75 LA
voltage current

Temperature sensor operat- | |[tmps Note 1 75 A
ing current

D/A converter operating cur- | Ipac Notes 1, 11 Per D/A converter channel 1.5 mA
rent

PGA operating current Operation 480 700 uA
Comparator operating cur- | |cvp Notes 1, 12 Operation (per comparator chan- | When the internal reference 50 100 A
rent nel, constant current for compara- | voltage is not in use

tor included) When the internal reference 60 110 HA

voltage is in use

LVD operating current |Lvp Notes 1,7 0.08 A
Self-programming operat- |Fsp Notes 1,9 25 12.2 mA
ing current
BGO operating current Iego Notes 1, 8 25 12.2 mA
SNOOZE operating current | |snoz Note 1 ADC operation The mode is performed Note 10 0.5 0.6 mA

The A/D conversion opera- 1.2 1.44

tions are performed, Low volt-

age mode,

AVRerP = VoD = 3.0 V

CSI/UART operation 0.7 0.84
DTC operation 3.1
Note 1. Current flowing to Vob.
Note 2. When high speed on-chip oscillator and high-speed system clock are stopped.
Note 3. Current flowing only to the real-time clock (RTC) (excluding the operating current of the low-speed on-chip oscillator and

the XT1 oscillator). The supply current of the RL78 microcontrollers is the sum of the values of either Ibp1 or Ibpb2, and
IRTC, when the real-time clock operates in operation mode or HALT mode. When the low-speed on-chip oscillator is
selected, IFIL should be added. Ibp2 subsystem clock operation includes the operational current of the real-time clock.

Note 4. Current flowing only to the 12-bit interval timer (excluding the operating current of the low-speed on-chip oscillator and
the XT1 oscillator). The supply current of the RL78 microcontrollers is the sum of the values of either Ibp1 or Ibp2, and I,
when the 12-bit interval timer operates in operation mode or HALT mode. When the low-speed on-chip oscillator is
selected, IFIL should be added.

Note 5. Current flowing only to the watchdog timer (including the operating current of the low-speed on-chip oscillator).
The supply current of the RL78 microcontrollers is the sum of Ibb1, Ipp2 or Ipbb3 and lwbT when the watchdog timer is in
operation.

Note 6. Current flowing only to the A/D converter. The supply current of the RL78 microcontrollers is the sum of Ipb1 or Ibpb2 and
Iabc when the A/D converter operates in an operation mode or the HALT mode.

Note 7. Current flowing only to the LVD circuit. The supply current of the RL78 microcontrollers is the sum of Ibp1, Ibp2 or Ibb3 and
ILvd when the LVD circuit is in operation.

Note 8. Current flowing during programming of the data flash.

Note 9. Current flowing during self-programming.

Note 10.  For shift time to the SNOOZE mode, see 26.3.3 SNOOZE mode in the RL78/G1F User’s Manual.
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RL78/G1F 2. ELECTRICAL SPECIFICATIONS (TA = -40 to +85°C)
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RL78/G1F 2. ELECTRICAL SPECIFICATIONS (TA = -40 to +85°C)

2.5 Peripheral Functions Characteristics

AC Timing Test Points

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

2.5.1  Serial array unit

(1) During communication at same potential (UART mode)
(TA=-40to +85°C, 1.6 V <EVDD0 <5.5V, Vss = EVsso =0 V)

Parameter | Symbol Conditions HS (high-speed main) | LS (low-speed main) | LV (low-voltage main) | Unit
Mode Mode Mode
MIN. MAX. MIN. MAX. MIN. MAX.
Transfer rate 24V <EVpD0<5.5V fmck/6 Note 2 fmck/6 fmck/6 bps
Note 1 Theoretical value of the 53 1.3 06 | Mbps

maximum transfer rate
fmck = fcLk Note 3

1.8V<EVDD0<5.5V fmck/6 Note 2 fMCK/6 fMCK/6 bps

Theoretical value of the 5.3 1.3 0.6 Mbps
maximum transfer rate
fmek = foLk Note 3

1.7V <EVDD0< 5.5V fmck/6 Note 2 fimck/6 Note 2 fmck/6 bps

Theoretical value of the 5.3 1.3 0.6 Mbps
maximum transfer rate
fmek = foLk Note 3

1.6 V<EVDDO<5.5V — fimck/6 Note 2 fmck/6 bps

Theoretical value of the — 1.3 0.6 Mbps
maximum transfer rate
fmck = fcLk Note 3

Note 1. Transfer rate in the SNOOZE mode is 4800 bps only.
However, the SNOOZE mode cannot be used when FRQSEL4 = 1.
Note 2. The following conditions are required for low voltage interface when EVbbDo < VDD.
2.4V <EVpDo < 2.7 V: MAX. 2.6 Mbps
1.8 V< EVpDo < 2.4 V: MAX. 1.3 Mbps
1.6 V<EVDDO < 1.8 V: MAX. 0.6 Mbps
Note 3. The maximum operating frequencies of the CPU/peripheral hardware clock (fcLk) are:
HS (high-speed main) mode: 32 MHz (2.7 V <Vbp £5.5V)
16 MHz (2.4 V <VbD <5.5V)
LS (low-speed main) mode: 8MHz (1.8V<VDD<5.5V)
LV (low-voltage main) mode: 4 MHz (1.6 V<VbD <5.5V)

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).
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RL78/G1F 2. ELECTRICAL SPECIFICATIONS (TA = -40 to +85°C)

(6) Communication at different potential (1.8 V, 2.5V, 3V) (UART mode)

(TA =-40to +85°C, 1.8 V<EVDDO<VDD <5.5V, Vss =EVsso=0V) (212)
Parameter | Symbol Conditions HS (high-speed main) | LS (low-speed main) | LV (low-voltage main) Unit
mode mode mode
MIN. MAX. MIN. MAX. MIN. MAX.
Transfer transmission | 4.0V < EVbbo<5.5V, Note 1 Note 1 Note 1 bps
rate 27V<Vb<40V
Theoretical value of the 2.8 Note 2 2.8 Note 2 2.8 Note 2 Mbps

maximum transfer rate
Cb =50 pF, Ro = 1.4 kQ,

Vb=27V
2.7V <EVppo<4.0V, Note 3 Note 3 Note 3 bps
23V<Vb<27V

Theoretical value of the 1.2 Note 4 1.2 Note 4 1.2Note4 | Mbps

maximum transfer rate
Cb =50 pF, Rb = 2.7 kQ,

Vb=23V
1.8V <EVbp0<3.3V, Notes 5, 6 Notes 5, 6 Notes 5, 6 bps
16V<Vb<20V

Theoretical value of the 0.43 Note 7 0.43 Note 7 0.43 Note 7 | Mbps

maximum transfer rate
Cb =50 pF, Rb = 5.5 kQ,
Vb=1.6V

Note 1. The smaller maximum transfer rate derived by using fmck/6 or the following expression is the valid maximum transfer rate.
Expression for calculating the transfer rate when 4.0 V< EVbpo<5.5V and 2.7V <Vb<4.0V

1

Maximum transfer rate = [bps]
{-Cbx Rbx In (1 -i )} x3
Vb

1
Transfer rate x 2
Baud rate error (theoretical value) = x 100 [%]

1
Transfer rate

- {-Cbeben(1-£)}
Vb

) x Number of transferred bits

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

Note 2. This value as an example is calculated when the conditions described in the “Conditions” column are met.
Refer to Note 1 above to calculate the maximum transfer rate under conditions of the customer.
Note 3. The smaller maximum transfer rate derived by using fMck/6 or the following expression is the valid maximum transfer
rate.
1
Maximum transfer rate = 20 [bps]

{-CoxRoxIn(1-—— )} x3
Vb

1
Transfer rate x 2
Baud rate error (theoretical value) = % 100 [%]

1
Transfer rate

- {-Cbeben(1-ﬂ)}
Vb

) x Number of transferred bits

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

Expression for calculating the transfer rate when 2.7 V <EVbbo<4.0Vand 23V <Vb <27V

Note 4. This value as an example is calculated when the conditions described in the “Conditions” column are met.
Refer to Note 3 above to calculate the maximum transfer rate under conditions of the customer.

Note 5. Use it with EVDD0 > Vb.
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RL78/G1F 2. ELECTRICAL SPECIFICATIONS (TA = -40 to +85°C)

(8) Communication at different potential (1.8 V, 2.5V, 3 V) (CSI mode) (master mode, SCKp... internal clock

output)
(TA =-40to +85°C, 1.8 V<EVDDO < VDD <5.5V, VSs = EVsso =0 V) (2/3)
Parameter Symbol Conditions HS (high-speed LS (low-speed main) LV (low-voltage Unit
main) mode mode main) mode
MIN. MAX. MIN. MAX. MIN. MAX.
SCKp cycle time tkey1 tkey1 > 4ffcik | 4.0 V<EVbpo<5.5V, 300 1150 1150 ns
27V<Vb<4.0V,
Cb =30 pF, Rb = 1.4 kQ
2.7V <EVpp0<4.0V, 500 1150 1150 ns
23V<Vb<27V,
Cb =30 pF, Rb = 2.7 kQ
1.8 V<EVbDo< 3.3V, 1150 1150 1150 ns
1.6 V<Vb<2.0V Note,
Cb =30 pF, Ro = 5.5 kQ
SCKp high-level tkH1 40V<EVDD0<5.5YV, tkey1/2 - 75 tkey1/2 - 75 tkey1/2 - 75 ns
width 27V<Vb<40V,
Cb =30 pF, Rb = 1.4 kQ
2.7V<EVbpo<4.0V, tkey1/2 - 170 tkey1/2 - 170 tkey1/2 - 170 ns
23V<VWb<27Y,
Cb =30 pF, Rb = 2.7 kQ
1.8 V<EVDD0< 3.3V, tkey1/2 - 458 tkcy1/2 - 458 tkcy1/2 - 458 ns
1.6 V<Vb<2.0V Note,
Cb =30 pF, Rb = 5.5 kQ
SCKp low-level tkLt 40V <EVDD0<5.5V, tkey1/2 - 12 tkey1/2 - 50 tkey1/2 - 50 ns
width 27V<Vb<4.0V,
Cb =30 pF, Rb = 1.4 kQ
2.7V <EVbp0o<4.0V, tkcy1/2 - 18 tkcy1/2 - 50 tkcy1/2 - 50 ns
23V<Vb<27YV,
Cb =30 pF, Rb = 2.7 kQ
1.8V <EVDD0<3.3V, tkcy1/2 - 50 tkcy1/2 - 50 tkcy1/2 - 50 ns
1.6 V<Vb<2.0V Note,
Cb =30 pF, Rb = 5.5 kQ
Note Use it with EVDDO > Vb.

Caution  Select the TTL input buffer for the SIp pin and the N-ch open drain output (Vop tolerance (for the 48-, 32-, 24-pin
products)/EVop tolerance (for the 64-, 36-pin products)) 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 Vi, see the DC characteristics with
TTL input buffer selected.

(Remarks are listed two pages after the next page.)
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RL78/G1F 2. ELECTRICAL SPECIFICATIONS (TA = -40 to +85°C)
CSI mode connection diagram (during communication at different potential)
<Master> Vb Vb
g Rb %Rb
SCKp SCK
RL78 microcontroller  Slp SO User’s device
SOp SI

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

Vb[V]: Communication line voltage
Remark 2. p: CSI number (p = 00, 01, 10, 20), m: Unit number (m = 0, 1), n: Channel number (n = 0 to 3),

g: PIM and POM number (g =0, 1, 3,5, 7)
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))
Remark 4. CSI01 of 48-, 64-pin products, and CSI11 and CSI21 cannot communicate at different potential. Use other CSI for

communication at different potential.
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RL78/G1F 2. ELECTRICAL SPECIFICATIONS (TA = -40 to +85°C)

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

tkey1
tKL1 tKH1
SCKp \
N \
tsIK1 tksi
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
L
SCKp / /
\
tSIK1 tksi1
Slp Input data
tksO1
SOp Output data

Remark 1. p: CSI number (p = 00, 01, 10, 20), m: Unit number (m = 0, 1), n: Channel number (n = 0 to 3),
g: PIM and POM number (g=0,1, 3,5,7)

Remark 2. CSIO1 of 48-, 64-pin products, and CSI11 and CSI21 cannot communicate at different potential. Use other CSI for
communication at different potential.
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RL78/G1F 2. ELECTRICAL SPECIFICATIONS (TA = -40 to +85°C)

(3) I12C fast mode plus
(TA=-40to +85°C, 1.6 V <EVDDO < VDD < 5.5V, Vss = EVsso =0 V)

Parameter Symbol Conditions HS (high-speed LS (low-speed LV (low-voltage | Unit
main) mode main) mode main) mode
MIN. MAX. MIN. MAX. MIN. MAX.
SCLAO clock frequency fscL Fast mode plus: | 2.7V <EVppo<5.5V 0 1000 — — kHz
fck > 10 MHz

Setup time of restart condi- | tsu:stA | 2.7 V<EVbpo<5.5V 0.26 — — us
tion

Hold time Note 1 tHp:sTA [ 2.7V <EVDD0<5.5V 0.26 — — us
Hold time when SCLAOQ = “L” | tow 27V <EVbopo<55V 0.5 — — us
Hold time when SCLAQO = “H” | tHicH 2.7V <EVpp0o<5.5V 0.26 — — us
Data setup time (reception) |tsu:par |2.7V<EVDD0<5.5V 50 — — ns
Data hold time (transmission) | thp:pat | 2.7V <EVppo < 5.5V 0 0.45 — — us
Note 2

Setup time of stop condition |tsu:sto |2.7V<EVbpo<5.5V 0.26 — — us
Bus-free time tBUF 2.7V <EVpp0<55V 0.5 — — us
Note 1. The first clock pulse is generated after this period when the start/restart condition is detected.
Note 2. The maximum value (MAX.) of tHD: DAT is during normal transfer and a wait state is inserted in the ACK (acknowledge)

timing.

Caution  The values in the above table are applied even when bit 2 (PIOR02) in the peripheral 1/O redirection register 0
(PIORO) is 1. At this time, the pin characteristics (loHz1, loL1, VoH1, VoL1) must satisfy the values in the redirect
destination.

Remark  The maximum value of Cb (communication line capacitance) and the value of Rb (communication line pull-up resistor) at

that time in each mode are as follows.
Fast mode plus: Cb = 120 pF, Rb = 1.1 kQ

IICA serial transfer timing

__________ tLow .
SCLAN i i
— .
tHD: DAT tSu: STA—= = tHD: STA tsu: sTO i +§
tHD: STA i 3
e [N/ I VAD G
1 "teur] 1 i
Sop  Start Restart stop
condition condition condition condition
Remark n=0,1
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RL78/G1F 3. ELECTRICAL SPECIFICATIONS (G: TA = -40 to +105°C)

3.1 Absolute Maximum Ratings
Absolute Maximum Ratings (2/2)
Parameter Symbols Conditions Ratings Unit
Supply voltage VbD -0.5t0 +6.5 \%
EVDDo -0.5t0 +6.5 \%
REGC pin input voltage | VIREGC REGC -0.3t0 +2.8 \%
and -0.3 to Vpp +0.3 Note 1
Input voltage Vi1 P00 to P06, P10 to P17, P30, P31, -0.3 to EVppo +0.3 \%
P40 to P43, P50 to P55, P70 to P77, P120, and -0.3 to Vop +0.3 Note 2
P140, P141, P146, P147
Vi2 P60 to P63 (N-ch open-drain) -0.3to +6.5 \%
Vi3 P20 to P27, P121 to P124, P137, -0.3 to Vbp +0.3 Note 2 \Y
EXCLK, EXCLKS, RESET
Output voltage Vo1 P00 to P06, P10 to P17, P30, P31, -0.3 to EVppo +0.3 \Y
P40 to P43, P50 to P55, P60 to P63, and -0.3 to Vpp +0.3 Note 2
P70 to P77, P120, P130, P140, P141,
P146, P147
Vo2 P20 to P27 -0.3 to \VpD +0.3 Note 2 \Y;
Analog input voltage VAI1 ANI16 to ANI24 -0.3 to EVpDo +0.3 v
and -0.3 to AVREF(+) +0.3 Notes 2, 3
VAI2 ANIO to ANI7 -0.3 to VbD +0.3 v
and -0.3 to AVREF(+) +0.3 Notes 2,3

Note 1. Connect the REGC pin to Vss via a capacitor (0.47 to 1 uF). This value regulates the absolute maximum rating of the
REGC pin. Do not use this pin with voltage applied to it.

Note 2. Must be 6.5 V or lower.

Note 3. Do not exceed AVREF (+) + 0.3 V in case of A/D conversion target pin.

Caution  Product quality may suffer if the absolute maximum rating is exceeded even momentarily for any parameter.

That is, the absolute maximum ratings are rated values at which the product is on the verge of suffering physical
damage, and therefore the product must be used under conditions that ensure that the absolute maximum

ratings are not exceeded.

Remark 1. Unless specified otherwise, the characteristics of alternate-function pins are the same as those of the port pins.
Remark 2. AVREF (+): + side reference voltage of the A/D converter.
Remark 3. Vss: Reference voltage
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RL78/G1F 3. ELECTRICAL SPECIFICATIONS (G: TA = -40 to +105°C)

3.2 Oscillator Characteristics

3.2.1 X1, XT1 characteristics

(TA =-40to +105°C, 2.4V <EVopo =VDD <55V, Vss=0V)

Resonator Resonator Conditions MIN. TYP. MAX. | Unit
X1 clock oscillation frequency (fx) Note Ceramic resonator/ 27V<Vpbpb<55V 1.0 20.0 | MHz
crystal resonator 24V<Vop<27V | 1.0 16.0
XT1 clock oscillation frequency (fxt) Note | Crystal resonator 32 32.768 35 kHz
Note Indicates only permissible oscillator frequency ranges. Refer to AC Characteristics for instruction execution time.

Request evaluation by the manufacturer of the oscillator circuit mounted on a board to check the oscillator
characteristics.

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

register (OSTS) after sufficiently evaluating the oscillation stabilization time with the resonator to be used.

Remark  When using the X1 oscillator and XT1 oscillator, refer to 5.4 System Clock Oscillator in the RL78/G1F User’s Manual.

3.2.2  On-chip oscillator characteristics

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

Oscillators Parameters Conditions MIN. | TYP. | MAX. | Unit
High-speed on-chip oscillator clock frequency | fiH 27V<VbD<55V 1 32 MHz
Notes 1, 2 24V<VoD <27V 1 16 | MHz
High-speed on-chip oscillator clock frequency Ta = +85 to +105°C -2 2 %
accuracy Ta=-20to +85°C -1 1 %
Ta =-40to0 -20°C -1.5 1.5 %
Low-speed on-chip oscillator clock frequency | fiL 15 kHz
Low-speed on-chip oscillator clock frequency -156 +15 %
accuracy

Note 1. High-speed on-chip oscillator frequency is selected with bits 0 to 4 of the option byte (000C2H/010C2H) and bits 0 to 2 of
the HOCODIV register.

Note 2. This only indicates the oscillator characteristics. Refer to AC Characteristics for instruction execution time.
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RL78/G1F

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

(TA =-40to +105°C, 2.4V <EVDDO < VDD <5.5V,Vss = EVsso=0V) (4/5)
ltems Symbol Conditions MIN. TYP. | MAX. | Unit
Output voltage, high | VoH1 P00 to P06, P10 to P17, P30, 40V <EVDDO<5.5V, EVppo - 0.7 \%
P31, P40 to P43, P50 to P55, loH1 =-3.0 mA
P70 to P77, P120, P130, P140, 127 v <EVboo<5.5V, |EVobo-0.6 v
P141, P146, P147 loH1 = -2.0 mA
24V <EVDD0<5.5YV, EVbpo - 0.5 \%
IoH1 =-1.5 mA
VOH2 P20 to P27 24V<Vpbp<55YV, Vop - 0.5 \
loH2 =-100 puA
Output voltage, low VoL1 P00 to P06, P10 to P17, P30, 40V<EVDD0<55YV, 0.7 \Y
P31, P40 to P43, P50 to P55, loL1 = 8.5 mA
P70 to P77, P120, P130, P140, |27V <EVboo <55V 06 v
P141, P146, P147 loL1 = 3.0 mA
2.7V <EVDD0<5.5YV, 0.4 V
loL1 =1.5mA
24V <EVDD0<5.5YV, 0.4 \%
loL1 = 0.6 mA
VoL2 P20 to P27 24V <Vpbp<55YV, 0.4 \
loL2 = 400 pA
VoLs P60 to P63 40V <EVDD0L5.5V, 2.0 \%
loLz = 15.0 mA
40V <EVDD0<5.5V, 0.4 V
loL3 =5.0 mA
2.7V <EVDD0<5.5YV, 0.4 \%
loLz = 3.0 mA
2.4V <EVDD0<5.5YV, 0.4 \
loL3 =2.0 mA

Caution

drain mode.

Remark

P00, P02 to P04, P10, P11, P13 to P15, P17, P30, P43, P50 to P55, P71, P74 do not output high level in N-ch open-

Unless specified otherwise, the characteristics of alternate-function pins are the same as those of the port pins.
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RL78/G1F

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

(TA =-40to +105°C, 2.4V <EVDDO< VDD < 5.5V, Vss=EVsso=0V) (2/2)
Parameter | Symbol Conditions MIN. | TYP. | MAX. | Unit
Supply current | lbp2 HALT mode | HS (high-speed main) |fHoco = 64 MHz, Vop =5.0V 0.80 4.36 mA

Note 1 Note 2 mode Note 7 fiH = 32 MHz Note 4 Vop = 3.0V 0.80 4.36

fHoco = 32 MHz, Vbob=5.0V 0.54 3.67

fi = 32 MHz Note 4 VoD =3.0V 054 | 3.67

fHoco = 48 MHz, Vob=5.0V 0.62 3.42

i = 24 MHz Note 4 Voo =3.0V 062 | 3.42

fHoco = 24 MHz, Vob=5.0V 0.44 2.85

fi = 24 MHz Note 4 VDD =3.0V 044 | 285

fHoco = 16 MHz, Vbob=5.0V 0.40 2.08

fi = 16 MHz Note 4 VoD =3.0V 040 | 2.08
HS (high-speed main) | fux = 20 MHz Note 3, Square wave input 0.28 2.45 mA

mode Note 7 Voo =35.0V Resonator connection 049 | 257

fmx = 20 MHz Note 3, Square wave input 0.28 2.45

Vop =3.0V Resonator connection 0.49 2.57

fwvx = 10 MHz Note 3, Square wave input 0.19 1.28

Vop =5.0V Resonator connection 0.30 1.36

fmx = 10 MHz Note 3, Square wave input 0.19 1.28

Voo =3.0V Resonator connection 0.30 1.36
Subsystem clock fsus = 32.768 kHz Note 5 | Square wave input 0.25 0.57 uA

operation Ta=-40°C Resonator connection 0.44 | 076

fsus = 32.768 kHz Note 5 | Square wave input 0.30 0.57

Ta=+25°C Resonator connection 0.49 | 0.76

fsus = 32.768 kHz Note 5, | Square wave input 0.36 1.17

Ta =+50°C Resonator connection 0.59 1.36

fsus = 32.768 kHz Note 5 | Square wave input 0.49 1.97

Ta=+70°C Resonator connection 0.72 2.16

fsus = 32.768 kHz Note 5 | Square wave input 0.97 3.37

Ta=+85°C Resonator connection 1.16 | 3.56

fsus = 32.768 kHz Note 5 | Square wave input 3.20 | 17.10

Ta=+105°C Resonator connection 3.40 | 17.50
Ibb3 STOP mode |Ta=-40°C 0.18 0.51 uA

Note€ | Noted Ta = +25°C 024 | 051

Ta = +50°C 0.29 1.10

Ta=+70°C 0.41 1.90

Ta = +85°C 0.90 3.30

Ta =+105°C 3.10 17.00

(Notes and Remarks are listed on the next page.)
R01DS0246EJ0110 Rev. 1.10 RENESAS Page 91 of 140

Aug 12, 2016



RL78/G1F 3. ELECTRICAL SPECIFICATIONS (G: TA = -40 to +105°C)

AC Timing Test Points

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

External System Clock Timing

1/fex

1/fexs
tEXL | tEXH
texLs tEXHS
EXCLK/EXCLKS \
N N
TI/TO Timing
- tTIL - tTiH
TIOO to TIO3, TI10 to TI13

1/fTo

TOO00 to TO03, TO10 to TO13, /

TRJIOO, TRJOO,
TRDIOAO, TRDIOA1,
TRDIOBO, TRDIOB1,
TRDIOCO, TRDIOCA1,
TRDIODO, TRDIOD1,
TRGIOA, TRGIOB
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RL78/G1F 3. ELECTRICAL SPECIFICATIONS (G: TA = -40 to +105°C)

Simplified 12C mode connection diagram (during communication at same potential)

VoD
% Rb
SDAr . SDA
RL78 microcontroller User’s device
SCLr SCL

Simplified 12C mode serial transfer timing (during communication at same potential)

1/fscL

tLow tHIGH

SCLr \ /
\
SDAr /_\

o

[
tHD: DAT tsu: DAT

Remark 1. Rb[Q]: Communication line (SDAr) pull-up resistance, Cb[F]: Communication line (SDAr, SCLr) load capacitance
Remark 2. r: 1IC number (r = 00, 01, 10, 11, 20, 21), g: PIM number (g =0, 1, 3, 5, 7),

h: POM number (h =0, 1, 3,5, 7)
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 (m =0, 1),

n: Channel number (n =0 to 3), mn = 00 to 03, 10, 11)
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RL78/G1F 3. ELECTRICAL SPECIFICATIONS (G: TA = -40 to +105°C)

(5) Communication at different potential (1.8V, 2.5V, 3V) (UART mode)

(TA =-40to +105°C, 2.4V <EVDDO< VDD < 5.5V, VSs = EVsso=0V) (212)
Parameter Symbol Conditions HS (high-speed main) mode Unit
MIN. MAX.
Transfer rate transmission 40V <EVbp0 <55V, Note 1 bps

27V<Vb<40V

Theoretical value of the maximum 2.6 Note 2 Mbps
transfer rate

Cb = 50 pF, Rb = 1.4 kQ,
Vb=27V

2.7V <EVbpo<4.0V, Note 3 bps
23V<Vb<27V

Theoretical value of the maximum 1.2 Note 4 Mbps
transfer rate

Cb =50 pF, Rb = 2.7 kQ,
Vb=23V

2.4V <EVbpo< 3.3V, Note 5 bps
16V<Vb<20V

Theoretical value of the maximum 0.43 Note 6 Mbps
transfer rate

Cb =50 pF, Ro =5.5kQ,
Vb=1.6V

Note 1. The smaller maximum transfer rate derived by using fuck/6 or the following expression is the valid maximum transfer rate.
Expression for calculating the transfer rate when 4.0 V<EVDD0< 5.5V and 2.7V <Vb<4.0V

1

Maximum transfer rate = [bps]
{-CbxRbxIn (1 -ﬁ N x3
Vb

; - {-CobxRbxIn(1 .22 )}
Transfer rate x 2 Vb

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

1
Transfer rate

) x Number of transferred bits

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

Note 2. This value as an example is calculated when the conditions described in the “Conditions” column are met.
Refer to Note 1 above to calculate the maximum transfer rate under conditions of the customer.

Note 3. The smaller maximum transfer rate derived by using fMck/6 or the following expression is the valid maximum transfer
rate.

Expression for calculating the transfer rate when 2.7 V<EVDD0 <4.0 Vand 2.3V <Vb<2.7V

1

Maximum transfer rate = [bps]

{-Cbeben(1-A)}x3
Vb

; - {-CobxRbxIn(1 .20 )}
Transfer rate x 2 Vb

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

1
Transfer rate

) x Number of transferred bits

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

Note 4. This value as an example is calculated when the conditions described in the “Conditions” column are met.
Refer to Note 3 above to calculate the maximum transfer rate under conditions of the customer.
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RL78/G1F 3. ELECTRICAL SPECIFICATIONS (G: TA = -40 to +105°C)

352 Serial interface IICA

(TA =-40to +105°C, 2.4V <EVDDO< VDD < 5.5V, VSs = EVsso=0V)

Parameter Symbol Conditions HS (high-speed main) mode Unit
Standard mode Fast mode
MIN. MAX. MIN. MAX.
SCLAO clock frequency fscL Fast mode: fck > 3.5 MHz — — 0 400 kHz
Standard mode: fcik > 1 MHz 0 100 — — kHz
Setup time of restart condition tsu: sTA 4.7 0.6 us
Hold time Note 1 tHD: STA 4.0 0.6 us
Hold time when SCLAOQ = “L” tLow 4.7 1.3 us
Hold time when SCLAO = “H” tHIGH 4.0 0.6 us
Data setup time (reception) tsu: DAT 250 100 ns
Data hold time (transmission) Note 2 tHD: DAT 0 3.45 0 0.9 us
Setup time of stop condition tsu: sTO 4.0 0.6 us
Bus-free time tBUF 4.7 1.3 us
Note 1. The first clock pulse is generated after this period when the start/restart condition is detected.
Note 2. The maximum value (MAX.) of tHD: DAT is during normal transfer and a wait state is inserted in the ACK (acknowledge)
timing.

Caution  The values in the above table are applied even when bit 2 (PIOR02) in the peripheral 1/O redirection register 0
(PIORO) is 1. At this time, the pin characteristics (loH1, loL1, VoH1, VoL1) must satisfy the values in the redirect
destination.

Remark  The maximum value of Cb (communication line capacitance) and the value of Rb (communication line pull-up resistor) at
that time in each mode are as follows.
Standard mode: Cb =400 pF, Ro = 2.7 kQ
Fast mode: Cb =320 pF, Ro = 1.1 kQ

IICA serial transfer timing

tLow o
__________ e
o
SCLAN b
! I
— i
|
o
tHD: DAT tsu: sTA = tHD: STA tSU: STO ==
o
I
tHD: STA v
|
| I
o
v
\ i
SDAAN ﬁ / \ ﬂ a
— | T
tBUF -
,,,,, .
Stop Start Restart Stop
condition condition condition condition

Remark n=0,1
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RL78/G1F 3. ELECTRICAL SPECIFICATIONS (G: TA = -40 to +105°C)

3.6.2  Temperature sensor characteristics/internal reference voltage characteristic

(TA =-40to +105°C, 2.4V <VDD < 5.5V, Vss = EVsso = 0 V, HS (high-speed main) mode)

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 1.5 \Y
Temperature coefficient Fvtmps | Temperature sensor that depends on the

-3.6 mV/°C
temperature
Operation stabilization wait time tamp 5 us

3.6.3 D/A converter characteristics

(TA =-40to +105°C, 2.4V <EVsso<VDD <55V, Vss =EVsso= 0V)

Parameter Symbol Conditions MIN. TYP. MAX. Unit
Resolution RES 8 bit
Overall error AINL Rload =4 MQ 24V<Vpbp<55V +2.5 LSB
Rload = 8 MQ 24V<Vpob<b55V 125 LSB
Settling time tsET Cload = 20 pF 27V<Vpbb<55V 3 us
24V<Vbob<27V 6 us
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RL78/G1F 3. ELECTRICAL SPECIFICATIONS (G: TA = -40 to +105°C)

3.6.6 POR circuit characteristics

(Ta =-40to +105°C, Vss =0 V)

Parameter Symbol Conditions MIN. TYP. MAX. Unit
Power on/down reset threshold | VPOR Voltage threshold on VDD rising 1.45 1.51 1.55 \%
VPDR Voltage threshold on Vop falling Note 1 1.44 1.50 1.54 \%
Minimum pulse width Note 2 Tpw 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 3.4 AC Characteristics.

Note 2. Minimum time required for a POR reset when VDD exceeds below VPDR. This is also the minimum time required for a
POR reset from when VDD exceeds below 0.7 V to when VbD 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).
TpPw
-
Supply voltage (Vbb) i
i VPOR
VPDROr 0.7 V ========--=----=--1 ;
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