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RL78/G11

1. OUTLINE

1.4 Pin Identification

ANIO to ANI3, : Analog input PCLBUZO0, PCLBUZ1 : Programmable clock output/buzzer
ANI16 to ANI22 output
ANO1 : Analog output REGC : Regulator capacitance
AVREFM : A/D converter reference RESET : Reset
potential (- side) input RxDO0, RxD1 : Receive data
AVREFP . A/D converter reference SCKO00, SCKO01 . Serial clock input/output
potential (+ side) input SCK10, SCK11
EVbbp : Power supply SCLAO, SCLA1 . Serial clock input/output
EXCLK : External clock input SCLO00, SCLO1 : Serial clock output

INTPO to INTP11
INTFO
IVCMPO, IVCMP1

(main system clock)

. External interrupt input
: Interrupt Flag output

: Comparator input

SCL10, SCL11

SDAAQ, SDAA1
SDAO00, SDA01
SDA10, SDA11

: Serial data input/output

: Serial data input/output

IVREFO, IVREF1 : Comparator reference input SI100, SI01 : Serial data input

KRO to KR7 : Key return SI10, SI11

PGAI, PGAGND : PGA Input S000, SO01 : Serial data output

P00 to PO1 : Port 0 S0O10, SO11

P20 to P23 : Port 2 SSI00 . Serial interface chip select input

P30 to P33 : Port3 TIOO to TIO3 : Timer input

P40 : Port4 TKBOO, TKBO1 : TMKB output

P51 to P56 : Port5 TOO00 to TO03 : Timer output

P121, P122, P125 : Port 12 TOOLO : Data input/output for tool

P137 : Port 13 TOOLRXD, TOOLTXD : Data input/output for external device
TxDO, TxD1 : Transmit data

VCOUTO, VCOUT1

: Comparator output

VDD : Power supply

Vss : Ground

X1, X2 : Crystal oscillator (main system clock)
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RL78/G11

1. OUTLINE

1.5

1.5.1

Block Diagram

10-pin products

TI02 —

TIO3 —
TO03 -—

TIMER ARRAY UNIT 0
(2ch)

ch00
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ch02

ch03

<:> EVENT LINK CONTROLLER
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ch00

cho1
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TKBO1 -——

TIMER KB

LC)

CODE FLASH: BCD CORRECTION
16 KB CIRCUIT
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2KB
DATA OPERATION
CIRCUIT (DOC)
=

RL78 CPU CORE

{
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MULDIV
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24 MHz/ REGULATOR
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WATCHDOG TIMER
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g

g

0

{

0

6

Port 2

U

Port 12

Port 13

ON-CHIP DEBUG

CLOCK OUTPUT/
BUZZER OUTPUT
CONTROLLER

<I> P20 to P22

P40

(2] P122,P125

i

[ P137

|<—= TOOLO0/P40

— PCLBUZO

=S EXTERNAL INTERRUPT| INTP1,
(3ch) INTP9, INTP10

“ 12-BIT INTERVAL
TIMER

[— ANI2

10-bit A/D CONVERTER
<:> (3ch)

ANIO/AVrerp

PGA
(1ch)

COMPARATOR (2ch)

ANI1/AVrerm

COMPARATOR 0

COMPARATOR 1

— VCOUTO0
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IVREF1

8-bit D/A CONVERTER
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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)

2.2

2.2.1

Oscillator Characteristics

X1 characteristics

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

Resonator Resonator Conditions MIN. TYP. MAX. | Unit

X1 clock oscillation frequency (fx) Note Ceramic resonator/ 27V<Vbb<55V 1.0 20.0 | MHz
crystal resonator 24V<Vop<27V | 1.0 16.0
1.8V<Vbp<24V 1.0 8.0
1.6V<VbD<18V 1.0 4.0

Note

Caution

Remark

2.2.2

Indicates only permissible oscillator frequency ranges. Refer to 2.4 AC Characteristics for instruction execution time.
Request evaluation by the manufacturer of the oscillator circuit mounted on a board to check the oscillator

characteristics.

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.

When using the X1 oscillator, refer to 6.4 System Clock Oscillator in the RL78/G11 User's Manual.

On-chip oscillator characteristics

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

Oscillators Parameters Conditions MIN. TYP. MAX. Unit
High-speed on-chip oscillator clock frequency Notes 1,2 fiH 27V<Vopb<55V 1 24 MHz
24V <Vob<55V 1 16
1.8V<Vbob<55V 1
1.6V<Vbp<55V 1
High-speed on-chip oscillator clock frequency accuracy TA=-20to 1.8V<Vbob<55V -1 1 %
+85°C 16V<Voo<18V | -5 5
TA=-40to 1.8V<Vop<55V -1.5 1.5 %
-20°C 16V<Voo<18V | -55 55
Middle-speed on-chip oscillator oscillation frequency Note 2 fim 1 4 MHz
Middle-speed on-chip oscillator oscillation frequency accuracy -12 +12 %
Temperature drift of Middle-speed on-chip oscillator oscillation | DIMT 0.008 %I°C
frequency accuracy
Voltage drift of Middle-speed on-chip oscillator oscillation Dimv TA=25°C 21V<Vopb<55V 0.02 %IV
frequency accuracy 20V<Vop<21V 12
1.6V<Vop<2.0V 10
Low-speed on-chip oscillator clock frequency Note 2 fiL 15 kHz
Low-speed on-chip oscillator clock frequency accuracy -15 +15 %

Note 1.
HOCODIV register.
Note 2.

High-speed on-chip oscillator frequency is selected with bits 0 to 3 of the option byte (000C2H) and bits 0 to 2 of the

This only indicates the oscillator characteristics. Refer to 2.4 AC Characteristics for instruction execution time.

R01DS0282EJ0200 Rev.2.00
Feb 15, 2018
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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) (4/4)
Parameter Symbol Conditions MIN. | TYP. | MAX. | Unit
Supply current Ibp3 STOP mode Ta=-40°C 0.19 |0.51 pA
Note 1 Note2 | Note3 Ta = +25°C 025 |051
Ta =+50°C 0.28 |1.10
Ta =+70°C 0.38 |1.90
Ta = +85°C 0.60 |3.30
Note 1. Total current flowing into Vbp and EVbp, 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, 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. The values do not include the current flowing into the 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.

RO1DS0282EJ0200 Rev.2.00 RENESAS Page 28 of 139
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RL78/G11 2. ELECTRICAL SPECIFICATIONS (TA = -40 to +85°C)

(2) During communication at same potential (CSI mode) (master mode, SCKp... internal clock output,
corresponding CSI00 only)

(TA = -40 to +85°C, 2.7 V<EVDD <VDD < 5.5V, Vss =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.
SCKp cycle time tkey1 tkey1 > 2/fcLk 83.3 250 2000 500 ns
SCKp high-/low-level width | tkL1 40V <EVDD | tkcy1/2 tkey1/2 tkey1/2 tkey1/2 ns
<55V -7 -50 -50 -50
2.7V<EVDD | tkcy1/2 ns
<55V -10
Slp setup time (to SCKp1) tsik1 4.0V <EVDD 23 110 110 110 ns
Note 1 <55V
2.7V <EVDD 33 ns
<55V
Slp hold time (from SCKp1) | tksi1 10 10 10 10 ns
Note 2
Delay time from SCKp| to | tkso1 C =20pF 10 20 20 20 ns
SOp output Note 3 Note 4

Note 1. When DAPmn = 0 and CKPmn = 0, or DAPmn = 1 and CKPmn = 1. The Slp setup time becomes “to SCKp|” when
DAPmn = 0 and CKPmn = 1, or DAPmn = 1 and CKPmn = 0.

Note 2. When DAPmn = 0 and CKPmn = 0, or DAPmn = 1 and CKPmn = 1. The Slp hold time becomes “from SCKp|” when
DAPmn = 0 and CKPmn = 1, or DAPmn = 1 and CKPmn = 0.

Note 3. When DAPmn = 0 and CKPmn = 0, or DAPmn = 1 and CKPmn = 1. The delay time to SOp output becomes “from
SCKp1” when DAPmn = 0 and CKPmn = 1, or DAPmn = 1 and CKPmn = 0.

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

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

Remark 1. p: CSI number (p = 00), m: Unit number (m = 0), n: Channel number (n = 0), g: PIM and POM numbers (g = 5)
Remark 2. fmck: Serial array unit operation clock frequency

(Operation clock to be set by the CKSmn bit of serial mode register mn (SMRmn). m: Unit number,

n: Channel number (mn = 00))

RO1DS0282EJ0200 Rev.2.00 RENESAS Page 39 of 139
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RL78/G11 2. ELECTRICAL SPECIFICATIONS (TA = -40 to +85°C)

(8) Communication at different potential (1.8 V, 2.5V, 3.0 V) (CSI mode) (master mode, SCKp... internal clock

output)
(TA =-40 to +85°C,1.8 V<EVDD< VDD <5.5V,Vss =0 V) (1/2)
HS (high-speed LS (low-speed | LP (Low-power | LV (low-voltage
parameter | oY™ Conditions main) Mode main) Mode main) mode main) Mode | Unit
bol
MIN. MAX. | MIN. | MAX. | MIN. | MAX. | MIN. | MAX.
SCKp cycle tkeyt | tkeyt > 4ffck | 4.0V <EVop <5.5V, 300 1150 1150 1150 ns
time 27V<Vb<4.0V,
Cb =30 pF, Rb = 1.4 kQ
27V<EVopb<4.0V, 500 ns
23V<Vb<27V,
Cb =30 pF, Rb = 2.7 kQ
1.8V <EVbop<33V, 1150 ns
1.6 V < Vb <20V Note,
Cb =30 pF, Rb = 5.5 kQ
SCKp high- tkH1 [40V<EVboD<55V,27V<Vb<4.0V, tkcy1/2 tkcy1/2 tkcy1/2 tkcy1/2 ns
level width Cb =30 pF, Ro = 1.4 kQ -75 -75 -75 -75
27V<EVoD<4.0V,23V<Vb<27V, tkey1/2 tkey1/2 tkey1/2 tkey1/2 ns
Cb = 30 pF, Ro = 2.7 kQ -170 -170 -170 -170
18V<EVoD<33V,16V<Vb<20V tkey1/2 tkey1/2 tkey1/2 tkey1/2 ns
Note, - 458 -458 - 458 - 458
Cb =30 pF, Rb = 5.5 kQ
SCKp low-level | tkL1 40V<EVoD<55V,27V<Vb<4.0V, tkcy1/2 tkcy1/2 tkey1/2 tkcy1/2 ns
width Cb =30 pF, Ro = 1.4 kQ -12 -50 -50 -50
27V<EVoD<4.0V,23V<Vb<27V, tkey1/2
Cb = 30 pF, Ro = 2.7 kQ -18
1.8V <EVoD<33V,16V<Vb<20V tkey/2 ns
Note -50
Cb = 30 pF, Rb = 5.5 kQ
Note Use it with EVDD > Vb.

Caution  Select the TTL input buffer for the Slp pin and the N-ch open drain output (EVDpD 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 page after the next page.)

RO1DS0282EJ0200 Rev.2.00 RENESAS Page 55 of 139
Feb 15, 2018



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

(8) Communication at different potential (1.8 V, 2.5V, 3.0 V) (CSI mode) (master mode, SCKp... internal clock

output)
(TA =-40 to +85°C,1.8 V<EVDD<VDD < 5.5V, Vss =0 V) (2/2)
HS (high-speed LS (low-speed | LP (Low-power | LV (low-voltage
parameter | Y™ Conditions main) Mode main) Mode main) mode main) Mode | ynit
bol
MIN. | MAX. | MIN. | MAX. | MIN. | MAX. | MIN. | MAX.
Slp setup tsiki |40V <EVoD<55V,27V<Vb<4.0V, 81 479 479 479 ns
time Cb =30 pF, Rb = 1.4 kQ
to SCK|
Lote 1 e1) 27V<EVoD<4.0V,23V<Vb<27V, 177
Cb =30 pF, Rb = 2.7 kQ
1.8V <EVoD<33V,1.6V<Vpb<20VNoted | 479
Cb =30 pF, Rb = 5.5 kQ
Slp hold time |tksi1 |4.0V<EVDoD<55V,27V<Vb<4.0V, 19 19 19 19 ns
(fromSCKp1) Cb =30 pF, Ro = 1.4 kQ
Note 1
27V<EVoD<4.0V,23V<Vb<27V,
Cb =30 pF, Rb = 2.7 kQ
1.8V<EVDD<3.3V,1.6V<Vb<20VNote3,
Cb =30 pF, Rb = 5.5 kQ
Delay time tkso1 [4.0V <EVoD<55V,27V<Vb<4.0V, 100 100 100 100 ns
from SCKp| Cb =30 pF, Ro = 1.4 kQ
to SOp

27V<EVDD<4.0V,23V<Vb<27V, 195 195 195 195 ns

output Note 1
Cb =30 pF, Ro = 2.7 kQ

1.8V <EVop <33V, 1.6V <Vb <20V Note3, 483 483 483 483 | ns
Cb =30 pF, Ro = 5.5 kQ)
Slp setup tsiki |4.0V<EVoD<55V,27V<Vo<4.0V, 44 110 110 110 ns
time Cb =30 pF, Ro = 1.4 kQ
(to SCKp)

27V <EVDoD<4.0V,23V<Vb<27YV,
Cb =30 pF, Ro = 2.7 kQ

Note 2

1.8V<EVOD<33V,16V<Vb<20VNote3 | 110
Cb =30 pF, Ro = 5.5 kQ

Slp hold time |tksit |4.0V <EVbop<55V,27V<Vb<4.0V, 19 19 19 19 ns

(from SCKp|) Cb =30 pF, Ro = 1.4 kQ
Note 2

27V<EVDoD<4.0V,23V<Vb<27V,
Cb =30 pF, Rb = 2.7 kQ

1.8V <EVDD<33V,1.6V<Vpb<20VNote3
Cb =30 pF, Ro = 5.5 kQ

Delay time tkso1 |40V <EVop<55V,27V<Vb<4.0V, 25 25 25 25 ns
from SCKp? Cb =30 pF, Rb = 1.4 kQ
to SOp

27V <EVDoD<4.0V,23V<Vb<27V,

tput Note 2
outpu Cb =30 pF, Ro=2.7 kO

1.8V <EVop<3.3V,1.6V<Vb<2,0VNote3,
Cb =30 pF, Rb = 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 EVDD > Vb.

Caution  Select the TTL input buffer for the Slp pin and the N-ch open drain output (EVpD 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/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

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

2.7

RAM Data Retention Characteristics

(TA = -40 to +85°C, 1.8 V<EVDD <VDD< 5.5V, Vss =0 V)

Parameter

Symbol

Conditions

MIN.

TYP.

MAX.

Unit

Data retention supply voltage

VDDDR

1.46 Note

5.5

\

Note

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

))

VbD

T

STOP instruction execution

Standby release signal
(interrupt request)

STOP mode

RAM data retention ———

VVDDDR

2.8

Flash Memory Programming Characteristics

(TA = -40 to +85°C, 1.8 V<EVDD <VDD < 5.5V, Vss =0 V)

The value depends on the POR detection voltage. When the voltage drops, the RAM data is retained before a POR reset

Operation mode

Parameter Symbol Conditions MIN. TYP. MAX. | Unit

System clock frequency fcLk 1 24 MHz
Number of code flash rewrites Cerwr Retained for 20 years | Ta =85°C 1,000 Times
Notes 1, 2, 3

Number of data flash rewrites Retained for 1 year Ta =25°C 1,000,000

Notes 1,2, 3 Retained for 5 years | TA = 85°C 100,000

Retained for 20 years | TA =85°C 10,000

Note 1. 1 erase + 1 write after the erase is regarded as 1 rewrite. The retaining years are until next rewrite after the rewrite.
Note 2. When using flash memory programmer and Renesas Electronics self-programming library

Note 3.
Corporation.

These are the characteristics of the flash memory and the results obtained from reliability testing by Renesas Electronics
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RL78/G11 3. ELECTRICAL SPECIFICATIONS (TA = -40 to +105°C)

3.3 DC Characteristics

3.31 Pin characteristics

(TA = -40 to +105°C, 2.4 V<EVDD=VDD<5.5V,Vss =0 V) (1/5)
ltems Symbol Conditions MIN. | TYP. MAX. Unit
Output current, high IoH1 Per pin for P00, P01, P30 to P33, P40, -3.0 mA
Note 1 and P51 to P56 Note 2
Total of P00, P01, and P40 40V<EVDD<55V -12.5 mA
(When duty < 70% Note 3) 2.7V<EVDD<4.0V -10.0 | mA
24V <EVDD<27V -5.0 mA
Total of P30 to P33, and P51 to P56 40V<EVDD<55V -30.0 mA
(When duty < 70% Note 3) 2.7V<EVOD<4.0V -19.0 | mA
24V <EVDD<27V -10.0 mA
Total of all pins -42.5 mA
(When duty < 70% Note 3)
loH2 Per pin for P20 to P23 -0.1 mA
Note 2
Total of all pins 24V <Vpp<55V -0.4 mA
(When duty < 70% Note 3)

Note 1. Value of current at which the device operation is guaranteed even if the current flows from the Vbp pin to an output pin.
Note 2. Do not exceed the total current value.
Note 3. Specification under conditions where the duty factor < 70%.

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 = (loH x 0.7)/(n x 0.01)
<Example> Where n =80% and loH =-10.0 mA
Total output current of pins = (-10.0 x 0.7)/(80 % 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.

Caution P00, P01, P20, P30 to P33, P40 and P51 to P56 do not output high level in N-ch open-drain mode.

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

When P20 is used as SO10 pin
(TA = -40 to +105°C, 2.7 V<EVDD < VDD < 5.5V, Vss =0 V)

HS (high-speed main) Mode
Parameter Symbol Conditions Unit
MIN. MAX.

SCKp cycle time tkey1 tkoyt > A/foLk 27V <Vop<55V 1000 ns
24V <Vop<55V 1200 ns

SCKp high-/low-level width tkH1, tkL1 40V<Vopb<55V tkey1/2 - 24 ns
24V <Vop<55V tkey1/2 - 76 ns

Slp setup time (to SCKpt) Note 1 tsik1 27V<Vbob<55V 66 ns
24V <Vob<55V 133 ns

Slp hold time (from SCKp1) Note 2 tksi 38 ns
Delay time from SCKp| to SOp output Note 3 tkso1 C =30 pF Note 4 180 ns

Note 1. When DAPmn = 0 and CKPmn = 0, or DAPmn = 1 and CKPmn = 1. The Slp setup time becomes “to SCKp|” when
DAPmn = 0 and CKPmn = 1, or DAPmn = 1 and CKPmn = 0.

Note 2. When DAPmn = 0 and CKPmn = 0, or DAPmn = 1 and CKPmn = 1. The Slp hold time becomes “from SCKp|” when
DAPmn = 0 and CKPmn = 1, or DAPmn = 1 and CKPmn = 0.

Note 3. When DAPmn = 0 and CKPmn = 0, or DAPmn = 1 and CKPmn = 1. The delay time to SOp output becomes “from
SCKp?1” when DAPmn = 0 and CKPmn = 1, or DAPmn = 1 and CKPmn = 0.

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

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

Remark 1. p: CSI| number (p = 00, 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 5 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 3. ELECTRICAL SPECIFICATIONS (TA = -40 to +105°C)

When P20 is used as SO10 pin
(TA = -40 to +105°C, 2.4V <EVDD<VDD <5.5V,Vss=0V)

HS (high-speed main) Mode
Parameter Symbol Conditions Unit

MIN. MAX.
SCKp cycle time Note 4 tkeyz2 40V<Vbb<55V |fmck>20 MHz 20/fmek ns
fmek <20 MHz 18/fmek ns
27V<Vop<40V |fmck> 16 MHz 20/fMCK and ns

1000

fmek < 16 MHz 18/fmck ns
24V<Vop<27V 18/fmck and 1200 ns
SCKp high-/low-level width tkH2, tkL2 40V<Vbopb<55V tkey2/2 - 14 ns
tkH2, tkL2 27V<Vbb<4.0V tkcy2/2 - 16 ns
24V<Vop<27V tkcy2/2 - 36 ns
Slp setup time (to SCKpt) Note 1 tsik2 27V<Vob<55V 1/fmck + 40 ns
24V<Vop<27V 1/fmck + 60 ns
Slp hold time (from SCKp1) Note 1 tksi2 1/fmck + 62 ns
Delay time from SCKp| to SOp output Note 2 | tksoz C =30 pF Note 3 27V<Vbp<55V 2/fmck + 190 ns
24V<Vbob<27V 2/fmck + 250 ns

Note 1. 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 2. 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 3. C is the load capacitance of the SOp output lines.

Note 4. 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, 2, 3to 5and 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 3. ELECTRICAL SPECIFICATIONS (TA = -40 to +105°C)

Note 6. 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 2.4V <EVbD<3.3Vand 1.6 V<Vb<2.0V
1
Maximum transfer rate = [bps]
{-Cbeben(1-i)}x3
Vb
L - {CoxRoxIn(1-—2 )
Transfer rate x 2 Vb
Baud rate error (theoretical value) = x 100 [%]
1
———— ) x Number of transferred bits
Transfer rate
* This value is the theoretical value of the relative difference between the transmission and reception sides
Note 7. This value as an example is calculated when the conditions described in the “Conditions” column are met.
Refer to Note 6 above to calculate the maximum transfer rate under conditions of the customer.
Caution

Select the TTL input buffer for the RxDq pin and the N-ch open drain output (EVDD 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.
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RL78/G11 3. ELECTRICAL SPECIFICATIONS (TA = -40 to +105°C)

(6) Communication at different potential (1.8 V, 2.5V, 3.0 V) (CSI mode) (master mode, SCKp... internal clock

output)
(TA =-40 to +105°C, 2.4V <EVDD<VDD<5.5V,Vss=0V) (1/2)
HS (high-speed main) Mode
Parameter Symbol Conditions Unit
MIN. MAX.
SCKop cycle time tkey1 tkey1 > 4/fck |40V <EVoD<55V,27V<Vb<4.0V, 600 ns
Cb =30 pF, Rb = 1.4 kQ
27V<EVoD<4.0V,23V<Vb<27V, 1000 ns
Cb =30 pF, Rb = 2.7 kQ
24V <EVoD<33V,1.6V<Vb<20V, 2300 ns
Cb =30 pF, Rb = 5.5 kQ
SCKp high-level width tkH1 40V<EVDD<55V,27V<Vb<4.0V, tkey1/2 - 150 ns
Cb =30 pF, Rb = 1.4 kQ
27V<EVop<4.0V,23V<Vb<27V, tkey1/2 - 340 ns
Cb =30 pF, Rb = 2.7 kQ
24V <EVoD<33V,1.6V<Vb<20V, tkey1/2 - 916 ns
Cb =30 pF, Rb = 5.5 kQ
SCKp low-level width kL1 40V<EVoD<55V,27V<Vb<4.0V, tkey1/2 - 24 ns
Cb =30 pF, Rb = 1.4 kQ
27V<EVoD<4.0V,23V<Vb<27YV, tkey1/2 - 36 ns
Cb =30 pF, Rb = 2.7 kQ
24V <EVoD<33V,16V<Vb<20V, tkey1/2 - 100 ns
Cb =30 pF, Rb = 5.5 kQ

Caution  Select the TTL input buffer for the Slp pin and the N-ch open drain output (EVDpD 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 page after the next page.)

RO1DS0282EJ0200 Rev.2.00 RENESAS Page 114 of 139
Feb 15, 2018



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

(8) Communication at different potential (1.8 V, 2.5V, 3.0 V) (simplified 12C mode)

(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.

SCLr clock frequency fscL 40V<EVDD<55V,27V<Vb<4.0V, 400 Note 1 kHz
Cb =50 pF, Rb = 2.7 kQ

27V<EVoD<4.0V,23V<Vb<27YV, 400 Note 1 kHz
Cb =50 pF, Ro = 2.7 kQ

40V<EVDD<55V,27V<Vb<40V, 100 Note 1 kHz
Cb =100 pF, Ro = 2.8 kQ

27V<EVoD<4.0V,23V<Vb<27YV, 100 Note 1 kHz
Cb =100 pF, Ro = 2.7 kQ

24V <EVoD<3.3V,16V<Vb<20VNote2 100 Note 1 kHz
Cb =100 pF, Rb = 5.5 kQ

Hold time when SCLr = “L” tLow 40V<EVDoD<55V,27V<Vb<4.0V, 1200 ns
Cb =50 pF, Ro = 2.7 kQ

27V<EVDD<4.0V,23V<Vb<27V, 1200 ns
Cb =50 pF, Rb = 2.7 kQ

40V<EVDD<55V,27V<Vb<4.0V, 4600 ns
Cb =100 pF, Rb = 2.8 kQ

27V<EVDD<4.0V,23V<Vb<27V, 4600 ns
Cb =100 pF, Rb = 2.7 kQ

24V<EVoD<33V,16V<Vb<20VNote2 4650 ns
Cb =100 pF, Rb = 5.5 kQ

Hold time when SCLr = “H” tHIGH 40V<EVDD<55V,27V<Vb<4.0V, 620 ns
Cb =50 pF, Rb = 2.7 kQ

27V<EVDD<4.0V,23V<Vb<27V, 500 ns
Cb =50 pF, Rb = 2.7 kQ

40V<EVoD<55V,27V<Vb<4.0V, 2700 ns
Cb =100 pF, Rb = 2.8 kQ

27V<EVDD<4.0V,23V<Vb<27V, 2400 ns
Cb =100 pF, Ro = 2.7 kQ)

24V <EVoD<33V,16V<Vb<2.0VNote2 1830 ns
Cb =100 pF, Ro = 5.5 kQ

Data setup time (reception) tsubar [4.0V<EVDD<55V,27V<Vb<4.0V, 1/fmck + 340 Note 3 ns
Cb =50 pF, Rb = 2.7 kQ

27V<EVoD<4.0V,23V<Vb<27V, 1/fmck + 340 Note 3 ns
Cb = 50 pF, Ro = 2.7 kQ

40V<EVDD<55V,27V<Vb<4.0V, 1/fuck + 760 Note 3 ns
Cb = 100 pF, R = 2.8 kQ

27V<EVoD<4.0V,23V<Vb<27V, 1/fuck + 760 Note 3 ns
Cb = 100 pF, Ro = 2.7 kQ

24V<EVoD<3.3V,16V<Vb<20VNote2 | q/fuck + 570 Note 3 ns
Cb =100 pF, Rb = 5.5 kQ

Data hold time (transmission) tHD:pAT [4.0V<EVDD<55V,27V<Vb<4.0V, 0 770 ns
Cb =50 pF, Rb = 2.7 kQ

27V<EVoD<4.0V,23V<Vb<27V, 0 770 ns
Cb =50 pF, Rb = 2.7 kQ

40V<EVDD<55V,27V<Vb<4.0V, 0 1420 ns
Cb =100 pF, Rb = 2.8 kQ

27V<EVoD<4.0V,23V<Vb<27V, 0 1420 ns
Cb =100 pF, Rb = 2.7 kQ

24V<EVoD<33V,16V<Vb<20VNote2 0 1215 ns
Cb =100 pF, Ro = 5.5 kQ

RO1DS0282EJ0200 Rev.2.00 RENESAS Page 121 of 139
Feb 15, 2018



RL78/G11 3. ELECTRICAL SPECIFICATIONS (TA = -40 to +105°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 \\ . f/

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)

RO1DS0282EJ0200 Rev.2.00 RENESAS Page 122 of 139
Feb 15, 2018



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

3.6.5 PGA

(TA = -40 to +105°C, 2.7V <EVDD<VDD < 5.5V, Vss =0 V)

Parameter Symbol Conditions MIN. TYP. MAX. Unit

Input offset voltage Viopca +10 mV
Input voltage range Vipca 0 0.9 x \Y

Voo/Gain

Output voltage range | Viorpca 0.93 x Vop Vv
VioLpca 0.07x Voo | V
Gain error x4, x8 +1 %
x16 +1.5 %
x32 +2 %

Slew rate SRreea | Rising 40V<Vp<55V 3.5 V/us

When VIN = 0.1Vop/gain

) (Other than x32)
to 0.9Voo/gain.

10 to 90% of output 4.0V <Vops5.5V (x32) 3.0
voltage amplitude 2.7V <Voos 4.0V 0.5
SRrrea | Falling 40V<Vop<55V 3.5

When VIN= 0.1Voo/gain

} (Other than x32)
to 0.9Voo/gain.

90 to 10% of output 4.0V <Vop<55V(x32) 3.0
voltage amplitude 2.7V < Vo< 4.0V 0.5
Reference voltage trca x4, x8 5 ps
stabilization wait x16, x32 10 us
timeNote
Note Time required until a state is entered where the DC and AC specifications of the PGA are satisfied after the PGA
operation has been enabled (PGAEN = 1).
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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
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W A W

1\4 %J\J |

B K
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@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
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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.
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© 2012 Renesas Electronics Corporation. All rights reserved.
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RL78/G11 4. PACKAGE DRAWINGS
4.2 16-pin products
R5F1054AGSP, R5F1054AASP
JEITA Package code RENESAS code Previous code MASS(TYP.)[g]
P-SSOP16-4.4x5-0.65 PRSP0016JC-B P16MA-65-FAB 0.08

D1
D
~‘ H H H H H H ﬁj detail of lead end
--16 9“ )d L
INDEX MARK E He Ol \
A
8 \‘_ 6J —cC
LI :
bp |&|x M]S| AB |

Referance| Dimension in Millimeters
Symbol Min Nom | Max
A D 485 | 500 | 515
- A2 D1 5.05 5.20 5.35
E 4.20 4.40 4.60
/ ‘ \ Ay — 1.50 —
LX T _1_1]" Aq 0.075| 0.125| 0.175
e A — — 1.725
AL 2[y[s] e] bp 0.17 0.24 0.32
b1 — 0.22 —
c 0.14 0.17 0.20
C1 — 0.15 —
Terminal cross section 0 o _ i
He 6.20 6.40 6.60
~— bp e — | o065 | —
~— b1 j X — | — | oas
! y — — 0.10
cp C Zp — 0.225| —
_t ' L 0.35 0.50 0.65
L1 — 1.00 —
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