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16-Bit

24MHz

CSl, I2C, UART/USART
LVD, POR, WDT
17

16KB (16K x 8)
FLASH
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1.5Kx 8

1.6V ~ 5.5V

A/D 10x10b; D/A 2x8b

Internal
-40°C ~ 105°C (TA)

Surface Mount

20-LSSOP (0.173", 4.40mm Width)
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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"
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RL78/G11

1. OUTLINE

Timers

@ 16-bit timer (TAU): 4 channels
@ TKB: 1 channel

@ 12-bit interval timer: 1 channel
@ 8-bit interval timer: 2 channels
@ Watchdog timer: 1 channel

A/D converter

@ 8/10-bit resolution A/D converter (VbD = 1.6 to
5.5V)

@ Analog input: 10 to 11 channels

@ Internal reference voltage (1.45 V) and
temperature sensor

D/A converter

@ 8/10-bit resolution D/A converter (VDD = 1.6 to
5.5V)

@ Analog input: 2 channels (channel 1: output to
the ANO1 pin, channel O: output to the
comparator)

@ Output voltage: 0 V to Vbb
@ Real-time output function

Comparator
@ 2 channels

@ Operating modes: Comparator high-speed
mode, comparator low-speed mode, window
mode

O ROM, RAM capacities

PGA

@ 1 channels

1/O ports

@ /0 port: 17 to 21 (N-ch open drain I/O [VDD
withstand voltageNote 1/EVDD withstand
voltageNote 2]: 10 to 14)

@ Can be set to N-ch open drain, TTL input buffer,
and on-chip pull-up resistor

@ Different potential interface: Can connect to a
1.8/2.5/3.0 V device

@ On-chip key interrupt function

@ On-chip clock output/buzzer output controller

Others

@ On-chip BCD (binary-coded decimal) correction
circuit

@ On-chip data operation circuit

Note 1. 16, 20, 24-pin products
Note 2.  25-pin products

Remark The functions mounted depend on the
product. See 1.6 Outline of Functions.

Flash | Data RL78/G11
RAM
ROM | flash 10 pins 16 pins 20 pins 24 pins 25 pins
1.5
16 KB | 2KB KB R5F1051A R5F1054A R5F1056A R5F1057A R5F1058A
Remark  The flash library uses RAM in self-programming and rewriting of the data flash memory.

The target products and start address of the RAM areas used by the flash library are shown below.

R5F105xA (x = 1, 4, 6, 7, 8): Start address FF900H

For the RAM areas used by the flash library, see Self RAM list of Flash Self-Programming Library for RL78 Family

(R20UT2944).
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RL78/G11

1. OUTLINE

(212)
10-pin 16-pin 20-pin 24-pin 25-pin
Item
R5F1051A R5F1054A R5F1056A R5F1057A R5F1058A
Clock output/buzzer 1 2
output * 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)
* 117 Hz, 234 Hz, 469 Hz, 938 Hz, 1.875 kHz, 3.75 kHz, 7.5 kHz, 15 kHz
(subsystem clock: fiL = 15 kHz operation)
10-bit External 3 channels 8 channels 10 channels 11 channels
resolution Internal 1 channel
A/D
converter
8-bit D/A converter 1 channel 2 channels
Comparator (Window
1 channel 2 channels
Comparator)
PGA 1 channel
Data Operation Circuit Comparison, addition, and subtraction of 16-bit data
(DOC)
Serial interface [10-pin products]
* CSI: 1 channel/UART: 1 channel
[16-pin products]
« CSl: 2 channels/UART: 2 channels/simplified 12C: 1 channel
[20-pin products]
« CSl: 3 channel/UART: 2 channel/simplified 12C: 3 channel
[24-pin, 25-pin products]
« CSI: 4 channels/UART: 2 channel/simplified I2C: 4 channels
12C bus None 1 channel 2 channels
Data transfer controller
13 sources 22 sources 23 sources 24 sources

(DTC)

Event link controller
(ELC)

Event input: 11
Event trigger output: 3

Event input: 16
Event trigger output: 4

Event input: 17
Event trigger output: 4

Event input: 18
Event trigger output: 4

Vectored Internal 20 24 25
interrupt
External 3 9 10 13
sources
Key interrupt None 3 5 8

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
« 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)
1.51 £ 0.06V (Ta = +85 to +105°C)
« Power-down-reset: 1.50 + 0.04 V (Ta = -40 to +85°C)
1.51 £ 0.06V (Ta = +85 to +105°C)

1.67 V to 4.06 V (14 stages)

Voltage Power on
detector Power
down

1.63 V to 3.98 V (14 stages)

On-chip debug function

Provided (Disable to tracing)

Power supply voltage

Vob=1.6t05.5V

Operating ambient
temperature

Ta = -40 to +85°C (Consumer applications)
Ta = -40 to +105°C (Industrial applications)

R01DS0282EJ0200 Rev.2.00
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RL78/G11 2. ELECTRICAL SPECIFICATIONS (TA = -40 to +85°C)

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

This chapter describes the following electrical specifications.
Target products A: Consumer applications (TA = -40 to +85°C)
R5F 105xxAxx
G: When the products “G: Industrial applications (TA = =40 to +105°C)" is used in the range of TA = -40
to +85°C
R5F105xxGxx

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/G11 User's Manual.

Caution 3. The EVDD pin is not present on products with 24 or less pins. Accordingly, replace EVbD with VDD
and the voltage condition 1.6 < EVDD < VDD < 5.5 V with 1.6 < VDD < 5.5 V.
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RL78/G11 2. ELECTRICAL SPECIFICATIONS (TA = -40 to +85°C)

(TA =-40 to +85°C,1.6 V<EVDD<VDD <5.5V,Vss =0 V) (5/5)
Iltems Symbol Conditions MIN. | TYP. | MAX. | Unit
Input leakage ILIH1 P00, PO1, P30 to P33, P40, and |ViI=EVDD 1 HA
current, high P51 to P56
ILIH2 P20 to P23, P125, P137, RESET |VI=VDD 1 HA
ILIH3 P121, P122, X1, X2, EXCLK VI =VbD In input port or 1 pA
external clock input
In resonator 10 HA
connection
Input leakage ILiLt P00, PO1, P30 to P33, P40, and |ViI=Vss -1 pA
current, low P51 to P56
ILiL2 P20 to P23, P125, P137, RESET |VI=Vss -1 HA
ILIL3 P121, P122, X1, X2, EXCLK Vi =Vss In input port or -1 HA
external clock input
In resonator -10 pA
connection
On-chip pull-up |Ru P00, P01, P30 to P33, P40, P51 | VI =Vss, In input port 10 20 100 kQ
resistance to P56, P125

Remark  Unless specified otherwise, the characteristics of alternate-function pins are the same as those of the port pins.
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RL78/G11 2. ELECTRICAL SPECIFICATIONS (TA = -40 to +85°C)

(TA =-40 to +85°C,1.6 V<EVDD<VDD<5.5V,Vss =0V) (2/4)
Parameter Symbol Conditions MIN. TYP. MAX. Unit
Supply current | lopt Operating | Normal Subsystem | fiL = 15 kHz, Ta= -40°C Note 5 Normal 1.8 5.9 uA
Note 1 mode operation | clock operation
operation I 5 kHz, Ta= +25°C Note5 | Normal 19 | 59
operation
fiL = 15 kHz, Ta= +85°C Note 5 Normal 2.3 8.7
operation
Note 1. Total current flowing into Vbp and EVbb, including the input leakage current flowing when the level of the input pin is fixed

to VoD or Vss. The MAX values include the peripheral operating current. However, these values do not include the
current flowing into the A/D converter, comparator, Programmable gain amplifier, LVD circuit, I/0 ports, and on-chip pull-
up/pull-down resistors, and the current flowing during data flash rewrite.

Note 2. When the high-speed on-chip oscillator clock, middle-speed on-chip oscillator clock and low-speed on-chip oscillator
clock are stopped.

Note 3. When the high-speed system clock, middle-speed on-chip oscillator clock and low-speed on-chip oscillator clock are
stopped.

Note 4. When the high-speed system clock is stopped.

Note 5. When the high-speed system clock, high-speed on-chip oscillator clock and middle-speed on-chip oscillator clock are
stopped.

Note 6. When the high-speed system clock, high-speed on-chip oscillator clock and low-speed on-chip oscillator clock are
stopped.

Remark 1. fux: High-speed system clock frequency (X1 clock oscillation frequency or external main system clock frequency)

Remark 2. fiH: High-speed on-chip oscillator clock frequency (24 MHz max.)
Remark 3. fim: Middle-speed on-chip oscillator clock frequency (4 MHz max.)
Remark 4. fi.: Low-speed on-chip oscillator clock frequency

Remark 5. fsu:  Subsystem clock frequency (Low-speed on-chip oscillator clock frequency)
Remark 6. Except subsystem clock operation, temperature condition of the TYP. value is Ta = 25°C
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RL78/G11 2. ELECTRICAL SPECIFICATIONS (TA = -40 to +85°C)

When P20 is used as TxD1 pin
(TA = -40 to +85°C, 1.6 V<EVDD=VDD <5.5V,Vss =0 V)

Parameter Sym Conditions HS (high-speed LS (low-speed main) | LP (Low-power main) | LV (low-voltage main) Unit
bol main) Mode Mode mode Mode

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

Transfer rate 40V<Vbop<55V fmck/6 fmck/6 fmck/6 fmck/6 bps
Notes 1,2, Notes 1, 2 Notes 1, 2 Notes 1, 2
3
Theoretical value of the 1.5 1.3 0.1 0.6 Mbps

maximum transfer rate
fmek = foLkNotes 1,3

27V <Vbop<55V fmck/6 fmck/6 fmck/6 fmck/6 bps
Notes 1, 2, Notes 1, 2 Notes 1, 2 Notes 1, 2
3
Theoretical value of the 1.2 1.2 0.1 0.6 Mbps

maximum transfer rate
fmek = foLkNotes 1, 3

24V <Vop<55V fmck/6 fmck/6 fmck/6 fmck/6 bps
Notes 1,2, Notes 1, 2 Notes 1, 2 Notes 1, 2
3
Theoretical value of the 1.0 1.0 0.1 0.6 Mbps

maximum transfer rate
fmek = foLkNotes 1,3

1.8V<Vob<55V fmck/6 fmck/6 fmck/6 bps
Notes 1, 2 Notes 1, 2 Notes 1, 2
Theoretical value of the 0.6 0.1 0.6 Mbps

maximum transfer rate
fmek = foLkNotes 1, 3

1.7V<Vbb<55V fmck/6 bps
Notes 1, 2
- Using
Theoretical value of the prohibited 0.5 Mbps
maximum transfer rate
fiuck = foLkNotes 1,3 Using Using
1.6V <Vop<55V prohibited prohibited fMck/6 bps
Notes 1, 2
Theoretical value of the 0.5 Mbps

maximum transfer rate
fmek = foLkNotes 1, 3

Note 1. fMCK is a frequency selected by setting the CKS bit in the SPS and SMR registers.
Note 2. The transfer rate of 4800 bps is only supported in the SNOOZE mode.

Note that the SNOOZE mode is not supported when fHOCO is 48 MHz.
Note 3. fCLK in each operating mode is as follows.:

HS (high-speed main) mode: 24 MHz (2.7 V <VbpD <5.5V)

16 MHz (24V <Vbp<5.5V)

LS (low-speed main) mode: 8MHz (1.8 V<VDD<5.5V)

LP (low-power main) mode: 1MHz (1.8V <VbDD<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/G11 2. ELECTRICAL SPECIFICATIONS (TA = -40 to +85°C)

When P20 is used as SO10 pin
(TA = -40 to +85°C, 1.6 V<EVDD <VDD <5.5V,Vss =0 V)

Parameter | Symbol Conditions HS (high-speed LS (low-speed LP (Low-power LV (low-voltage | Unit
main) Mode main) Mode main) mode main) Mode

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

SCKp cycle [tcevt | oy > affok |40V <VoD<55V | 600 600 4000 1000 ns
time 27V<Vopb<55V | 850 850
24V<Vbp<55V | 1000 1000
18V<Vop<55V | — 1500 1500
17V<Vop<55V | — — — 2000
16V<Vop<55V | — — —

SCKp high-/ | tkH1, |4.0V<VbD<55V tkey1/2 tkey1/2 tkey1/2 tkey1/2 ns
low-level kLt -12 -50 -50 -50
width 27V<Vop<55V tkov1/2
-18
24V <Vob<55V tkey1/2
-38

1.8V<Vop<55V

1.7V<Vbb<55V — — — tkey1/2
16V<Vop<55V — — _ - 100

Slp setup tsik1 40V<Vop<55V 44 110 110 110 ns

time 27V<Vop<55V

(to SCKpt)

Note 1 24V <Vob<55V 75
1.8V<Vob<55V —
1.7V<Vob<55V — — — 220
16V<Vbb<55V —_ — _

Slp hold ks 24V <Vop<55V 19 19 19 19 ns

time (from 1.8V<Vop<55V —_

SCKp1)

Note 2 16V<Vbb<55V — — _

Delay time [ tkso1 | C =30 pF 24V<Vop<55V 150 250 250 300 ns
Note 4

from SCKp) ote 1.8V <VbD <55V _

to SOp

output Note 3 16V<Vbb<55V — _ _

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, 01, 10 and 11), m: Unit number (m = 0), n: Channel number (n = 0 to 3), g: PIM and POM
numbers (g = 0, 4 and 12)

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 to 03))
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RL78/G11 2. ELECTRICAL SPECIFICATIONS (TA = -40 to +85°C)

When P20 is used as SO10 pin
(TA = -40 to +85°C,1.6 V<EVDD < VDD < 5.5V, Vss =0 V)

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.
SCKpcycletime |tkcyz2 [ 4.0V<Vop<55V fuek > 20 MHz 14/fmck — — — ns
Note 5
fmck < 20 MHz 12/fmek 12/fmck 12/fmck 12/fmck
27V<Vop<55V fuck > 16 MHz 14/fmck — — —
and 850
fmek < 16 MHz 12/fmck 12/fmek 12/fmck 12/fmck
and 850
24V <Voo<55V 12/fmck 12/fmek 12/fmek 12/fmek
and 1000
1.8V<Vop<55V — 12/fmek 12/fmeck 12/fmek
1.7V <Vop < 5.5V — — — 12/fmek
1.6V<Voo<55V — — —
SCKp high-/ tkH2, 40V<Vop<55V tkev2/2 - tkev2/2 - tkev2/2 - tkev2/2 - ns
low-level width kL2 7 7 7 7
27V<Vob<55V tkev2/2 - tkev2/2 - tkey2/2 - tkev2/2 -
8 8 8 8
1.8V<Vop<55V — tkey2/2 - tkev2/2 - tkev2/2 -
18 18 18
1.7V<Vob<55V — — — tkev2/2 -
1.6V<Voo<55V — — — 66
Slp setup time tsik2 27V<Vop<55V 1/fMcK 1/fMCK 1/fMCK 1/fMCK ns
(to SCKp?) +20 +30 +30 +30
Note 1
1.8V<Voo<55V 1/fmck
+30
1.7V<Voo <55V — — — 1/fmMCK
16V<Von<55V — — — 40
Slp hold time tisi2 25V<Vop<55V 1/fmck 1/fmck 1/fmck 1/fmck ns
(from SCKp?) +31 +31 + 31 +31
Note 2
1.8V<Vopo<55V — 1/fmck 1/fmcK 1/fmck
+31 +31 +31
1.7V<Vopo<55V — — — 1/fmck
16V<Voo<55V — — — * 250
Delay time from | tksoz C = 30 pF Note 4 27V<Vop<55V 2/fMCK 2/fMCK 2/fMCK 2/fMcK ns
SCKp| to SOp +160 + 260 + 260 + 260
Note 3
output Noi 24V <Voo<55V 2/fmcK
+190
1.8V<Vop<55V —
1.7V<Vop <55V — — — 2/fmck
16V<Vop <55V — — — *320

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 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, 01, 10 and 11), m: Unit number (m = 0), n: Channel number (n = 0 to 3), g: PIM and POM
numbers (g = 0, 4 and 12)
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RL78/G11 2. ELECTRICAL SPECIFICATIONS (TA = -40 to +85°C)

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<
SOp Output data ><:
N

W

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

D s e N

N~ 7

_ tsik1, 2 tKsI1, 2,

Slp Input data s

tkso1, 2

b))}

1Y
SOp Output data ><:
b)}

1S

Remark 1. p: CSI number (p = 00, 01, 10 and 11)
Remark 2. m: Unit number, n: Channel number (mn = 00 to 03)
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RL78/G11

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

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

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

Parameter

Symbol

Conditions

HS (high-speed main)
Mode

LS (low-speed main)
Mode

LP (Low-power
main) mode

LV (low-voltage
main) Mode

MIN. MAX.

MIN. MAX.

MIN. MAX.

MIN. MAX.

Unit

SCLr clock frequency

fscL

27V<EVop<55YV,
Cb =50 pF, Ro = 2.7 kQ

1000
Note 1

400
Note 1

250
Note 1

400
Note 1

1.8V<EVon <55V,
Cb =100 pF, Ro = 3 kQ

400
Note 1

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

300
Note 1

300
Note 1

250
Note 1

300
Note 1

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

250
Note 1

250
Note 1

250
Note 1

250
Note 1

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

kHz

Hold time
when SCLr = “L”

trow

27V<EVop<55YV,
Cb =50 pF, Ro = 2.7 kQ

475

1150

1.8V<EVoD<55YV,
Cb =100 pF, Ro = 3 kQ

1150

1150

1150

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

1550

1550

1550

1550

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

1850

1850

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

1850

1850

ns

Hold time
when SCLr = “H”

tHiGH

27V<EVop<55YV,
Cb =50 pF, Ro = 2.7 kQ

475

18V<EVon <55V,
Cb =100 pF, Ro = 3 kQ

1150

1150

1150

1150

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

1550

1550

1550

1550

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

1850

1850

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

1850

1850

ns

Data setup time
(reception)

tsu: pat

27V<EVop<55YV,
Cb =50 pF, Ro = 2.7 kQ

1/fmek
+85
Note 2

1.8V<EVop<55YV,
Cb =100 pF, Ro = 3 kQ

1/fmck
+ 145
Note 2

1/fmek
+ 145
Note 2

1/fmek
+ 145
Note 2

1/fmek
+ 145
Note 2

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

1/fmeck
+230
Note 2

1/fmck
+230
Note 2

1/fmck
+230
Note 2

1/fmek
+ 230
Note 2

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

1/fmck
+290
Note 2

1/fmck
+290
Note 2

1/fmeck
+290
Note 2

1/fmek
+290
Note 2

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

ns

Data hold time
(transmission)

tHD: DAT

27V<EVop<55YV,
Cb =50 pF, Ro = 2.7 kQ

1.8V<EVoD<55YV,
Cb =100 pF, Ro = 3 kQ

355

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

355

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

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

355

355

ns
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RL78/G11 2. ELECTRICAL SPECIFICATIONS (TA = -40 to +85°C)

Note 1. The value must be equal to or less than fmck/4.
Note 2. Use it with EVDD > 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 (EVbb tolerance) mode for the SDAr pin and the N-ch
open drain output (EVDbD tolerance) mode for the SCLr 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.

Simplified I2C mode connection diagram (during communication at different potential)

Vb Vb
é Rb % Rb
SDAr . SDA
RL78 microcontroller User's device
SCLr SCL

Simplified I2C mode serial transfer timing (during communication at different potential)

1/fscL

tLow tHIGH

SCLr \\ I /

L |
SDAr

tHD: DAT tsu: DAT

Remark 1. Rb[Q2]: Communication line (SDAr, SCLr) pull-up resistance, Cb[F]: Communication line (SDAr, SCLr) load capacitance,
Vb[V]: Communication line voltage

Remark 2. r: 1IC number (r = 00, 01, 10 and 11), g: PIM, POM number (g = 0, 3 and 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 (m = 0),
n: Channel number (n =0 to 3), mn = 00 to 03)
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RL78/G11 3. ELECTRICAL SPECIFICATIONS (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
tEXL | | tEXH
EXCLK \4
N ~—
TI/TO Timing
- T T -~ tTHT\—
TIOO to TIO3
1/fTo

TO00 to TOO03 /
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RL78/G11 3. ELECTRICAL SPECIFICATIONS (TA = -40 to +105°C)

UART mode connection diagram (during communication at same potential)

TxDq Rx

RL78 microcontroller

RxDq Tx

User’s device

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

1/Transfer rate

High-/Low-bit width

Baud rate error tolerance

*

TxDq
RxDq

Remark 1. g: UART number (q =0 and 1), g: PIM and POM number (g =0, 2, 3 and 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 to 03)
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RL78/G11

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

SCKp

RL78 microcontroller
Slp

SOp

CSI mode connection diagram (during communication at same potential)

SCK

SO

SI

(Slave Transmission of slave select input function (CS100))

User's device

CSI mode connection diagram (during communication at same potential)

SCKO00 SCK
SI00 SO
RL78 microcontroller . .
User's device
SO00 Sl
SSI00 SSO
Remark  p: CSI number (p =00, 01, 10 and 11)
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RL78/G11 3. ELECTRICAL SPECIFICATIONS (TA = -40 to +105°C)

Simplified I2C mode connection diagram (during communication at same potential)

VDD

% Rb
SDAr SDA

RL78 microcontroller User's device

SCLr SCL

Simplified I2C mode serial transfer timing (during communication at same potential)

1/fscL

tLow tHIGH

.
SCLr |
/_
SDAr /_\

|
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 and 11), g: PIM number (g = 0, 3 and 5), h: POM number (h = 0, 3 and 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 (m = 0),

n: Channel number (n = 0 to 3), mn = 00 to 03)
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RL78/G11 3. ELECTRICAL SPECIFICATIONS (TA = -40 to +105°C)

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 \
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
fr"
SCKp / /
\
tsiK1 tKsI1
Slp Input data
tKsO1
SOp Output data

Remark p: CSI number (p = 00, 01, 10 and 11), m: Unit number (m = 0), n: Channel number (n = 0 to 3), g: PIM and POM
numbers (g =0, 2, 3to 5and 12)
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RL78/G11 3. ELECTRICAL SPECIFICATIONS (TA = -40 to +105°C)

(7) Communication at different potential (1.8 V, 2.5V, 3.0 V) (CSI mode) (slave mode, SCKp... external clock
input)

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

HS (high-speed main) Mode
Parameter Symbol Conditions Unit
MIN. MAX.
SCKp cycle time Note 1 tkcyz 40V<EVbp<55YV, 20 MHz < fmck < 24 MHz 24/fmck ns
27TV<Vb<40V 8 MHz < fuck < 20 MHz 20/fuck ns
4 MHz < fmck < 8 MHz 16/fmek ns
fmek < 4 MHz 12/fmck ns
27V <EVbb<4.0V, 20 MHz < fmck < 24 MHz 32/fmck ns
23VsWo<27V 16 MHz < fuck <20 MHz | 28/fuck ns
8 MHz < fmck < 16 MHz 24/fmek ns
4 MHz < fuck < 8 MHz 16/fmck ns
fmck < 4 MHz 12/fmek ns
24V <EVbb<3.3YV, 20 MHz < fmck < 24 MHz 72/fmck ns
16V <Vo<20VN©2 Fyg s fuck <20 MHz | 64/fvck ns
8 MHz < fmck < 16 MHz 52/fmck ns
4 MHz < fuck < 8 MHz 32/fmek ns
fmek < 4 MHz 20/fmeck ns
SCKp high-/low-level width tkH2, tk2 [4.0V <EVDD<55V,27V<Vb<4.0V tkey2/2 - 24 ns
27V<EVbD<4.0V,23V<Vb<27V tkcy2/2 - 36 ns
24V <EVDD<3.3V,1.6V<Vb<2,0V Note2 tkey2/2 - 100 ns
Slp setup time (to SCKp1) Note 3 tsik2 27V<EVoD<55V,23V<Vb<4.0V 1/fmck + 40 ns
24V<EVoD<33V,1.6V<Vp<20VNote2 1/fmck + 60 ns
Slp hold time (from SCKpt) Note 4 tksi2 1/fmck + 62 ns
Delay time from SCKp| to SOp output Note 5 | tksoz 40V<EVDD<55V,27V<Vb<4.0V 2/fmck + 240 ns
Cb =30 pF, Rb = 1.4 kQ
27V<EVDD<4.0V,23V<Vb<27V 2/fmck + 428 ns
Cb =30 pF, Rb = 2.7 kQ
24V<EVoD<33V,1.6V<Vp<20VNote2 2/fmck + 1146 ns
Cb =30 pF, Rb = 5.5 kQ
(Notes, Caution and Remarks are listed on the next page.)
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RL78/G11 3. ELECTRICAL SPECIFICATIONS (TA = -40 to +105°C)

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

(TA = -40 to +105°C, VPDR < EVDD = VDD <.5.5V, Vss = 0 V)

Parameter Symbol Conditions MIN. TYP. MAX. Unit
Detection voltage Supply voltage level Vwvbo Power supply rise time 3.90 4.06 4.22
Power supply fall time 3.83 3.98 4.13 \%
Vivb1 Power supply rise time 3.60 3.75 3.90 \%
Power supply fall time 3.53 3.67 3.81 \%
VLvD2 Power supply rise time 3.01 3.13 3.25 \%
Power supply fall time 2.94 3.06 3.18 \
Vb3 Power supply rise time 2.90 3.02 3.14 \%
Power supply fall time 2.85 2.96 3.07 \%
Vivb4 Power supply rise time 2.81 2.92 3.03 \%
Power supply fall time 2.75 2.86 2.97 \%
VLvD5 Power supply rise time 2.71 2.81 2.92 \%
Power supply fall time 2.64 2.75 2.86 \
VLvDe Power supply rise time 2.61 2.71 2.81 \%
Power supply fall time 2.55 2.65 2.75 \%
Vivp? 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

(2) LVD Detection Voltage of Interrupt & Reset Mode

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

Parameter Symbol Conditions MIN. | TYP. | MAX. | Unit
Interrupt and Vwvbpbo | VPoco, VPoct, VPoc2 = 0, 1, 1, falling reset voltage 264 | 275 | 2.86 \%
reset mode VLvDD1 LVISO, LVIS1=1,0 Rising release reset voltage 281 | 292 | 3.03

Falling interrupt voltage 275 | 2.86 | 2.97 \%
VLvDD2 LVISO, LVIS1 =0, 1 Rising release reset voltage 290 | 3.02 | 3.14 \
Falling interrupt voltage 285 | 296 | 3.07 \%
VLvDD3 LVISO, LVIS1=0,0 Rising release reset voltage 3.90 | 4.06 | 4.22 \
Falling interrupt voltage 3.83 | 3.98 | 4.13 \%

3.6.8 Power supply voltage rising slope characteristics

(TA = -40 to +105°C, Vss =0 V)
Parameter Symbol Conditions MIN. TYP. MAX. Unit

Power supply voltage rising slope Svbb 54 V/ms

Caution  Make sure to keep the internal reset state by the LVD circuit or an external reset until Vbp reaches the operating
voltage range shown in 3.4 AC Characteristics.
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RL78/G11 4. PACKAGE DRAWINGS

4. PACKAGE DRAWINGS

4.1 10-pin products
R5F1051AGSP, R5F1051AASP

JEITA Package Code RENESAS Code Previous Code MASS (TYP.) [g]

P-LSSOP10-4.4x3.6-0.65 PLSPO010JA-A P10MA-65-CAC-2 0.05

-~V
detail of lead end

(10 6\
—he
AN
o !

L

~
T

\%
W A W

1\4 %J\J |

B K

m
L
@4 - |

(UNIT:mm)
ITEM DIMENSIONS
3.6010.10
0.50
0.65 (T.P.)
0.2410.08
0.10£0.05
1.45 MAX.
1.20£0.10
6.4010.20
4.4010.10

1.00+0.20

+0.08
0.17_0_07

~ D

]
<
Dl
EE
©)

NOTE

Each lead centerline is located within 0.13 mm
of its true position (T.P.) at maximum material
condition.

0.50
0.13
0.10
3° tgi
0.25 (T.P)
0.60£0.15

0.25 MAX.
0.15 MAX.

sS|<|c|Hd|lo|z|Z2|r| X |a|=|T|®|m|mO|0|w|>
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RL78/G11

4. PACKAGE DRAWINGS

4.5 25-pin products

R5F1058AGLA, R5F1058AALA

JEITA Package Code

RENESAS Code

Previous Code

MASS (TYP) [g]

P-WFLGA25-3x3-0.50

PWLGO0025KA-A

P25FC-50-2N2-2

0.01

@WSA

INDEX MARK

ob
(LAND PAD)

00.34+0.05
(APERTURE OF
SOLDER RESIST)

ZD

ZE—

21x b Plox®@| s[AB]

(o]

(50 0 o s
s OO0 QOO |4
E b /@%@%73 2.27
@/ O O O O 2
@ © 0 0y
N
E D C B A
Dlwls|s] 27 X%@
INDEX MARK
Af
(UNIT:mm)
ITEM DIMENSIONS
D 3.00+0.10
E 3.00+0.10
DETAIL OF (D PART w 0.20
R0.17+0.05 0.43+0.05— le] 0.50
R0.12+0.05 0.33+0.05— A 0.69+0.07
0.50+0.05— b 0.24+0.05
0.365+0.05— X 0.05
y 0.08
yl 0.20
ZD 0.50
ZE 0.50
0.365+0.05 R0.165+0.05
0.50+0.05
0.33+0.05 R0.215+0.05
0.43+0.05
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