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RL78/G11

1. OUTLINE

1.3.5  25-pin products
* 25-pin plastic WFLGA (3 x 3 mm, 0.5 mm pitch)
Top View Bottom View
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P40/TOOLO/TOO03/(PC | P125/RESET/INTP9 PO1/ANI16/INTP5/SO1 | P20/ANIO/AVREFP/IV | p21/ANI1/AVREFM/IV
5 LBUZ0)/SCK10/SCL10 0/TxD1 REF1/(SO10/TxD1) REFO 5
/VCOUTO/VCOUT1/IN
TFO/(SCLA1)
P122/X2/EXCLK/(SI10 | P137/INTPO/SSI00/(TI | POO/ANI17/PCLBUZ1/ | P22/ANI2/PGAI/IVCM | P23/ANI3/ANO1/PGA
4 | /RxD1)/(TI02)/INTP1 03) TI03/(VCOUT1)/SI10/ | PO GND 4
RxD1/SDA10/(SDAA1)
P121/X1/(TI01)/INTP2/ | Vbp EVDD P33/ANI18/IVCMP1/(1 | P32/ANI19/SO11/(INT
3 | (si01) NTP11)/(SCLA1) P10)/(VCOUT1)/(SDA | 3
A1)
REGC Vss P30/ANI21/KR1/TI00/T | P31/ANI20/KRO/TI01/T | P56/ANI22/KR2/SCKO
9 OO01/INTP3/SCK11/SC | O00/INTP4/TKBOO/(R | 0/SCL0O0/(SO11)/INTP 5
L11/(TxD0)/PCLBUZO0/ | xD0)/SI11/SDA11/(SC | 10/(TO03)/(INTFO)/SC
TKBO1/(SDAAO) LAO) LA1
P51/KR7/INTP8/(TI02) | P52/KR6/INTP7/SI01/ | P53/KR5/INTP6/SO01/ | P54/KR4/SO00/TxDO0/ | P55/KR3/SI00/RxD0/S
1 /(TO02)/SCK01/SCLO1 | SDA01/(RxDO)/(SDAA | SDAAO TOOLTXD/(TI03)/(TOO0 | DAOO/TOOLRXD/TI02/ 1
/(TxDO) 0) 3)/ISCLAO TO02/INTP11/(VCOUT
0)/SDAA1
A B C D E
Caution  Connect the REGC pin to Vss pin via a capacitor (0.47 to 1 pF).

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 I/0O redirection register 0 to 3
(PIORO to PIORS).
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RL78/G11 1. OUTLINE

1.5.2 16-pin products
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MAIN SYSTEM CLOCK
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CLOCK GENERATOR TIMER

U
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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

RENESAS

Page 18 of 139



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

AC Timing Test Points

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

External System Clock Timing

1/EX
tEXL | | tEXH
EXCLK \4
N\ N
TI/TO Timing
- T T tTHT\—
TIOO to TI03
1/fTo

TOO00 to TO03 /
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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))
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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) (2/2)
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.
Delay time from tkso2 | C =30 pF 27V<EVop<55V 2/fmek 2/fmek 2/fmek 2/fmek ns
SCKp| to SOp output Note 2 +44 +110 +110 +110
Note 1 24V <EVon <55V 2ok
+75
1.8V<EVoD <55V 2/fmek
+110
17V<EVop<55V 2/fmck 2/fmck 2/fmck 2/fmck
16V<EVon <55V +220 +220 +220 +220
SS100 setup time tssik DAPmn =0 27V<EVop<55V 120 120 120 120 ns
1.8 V<EVoD <27V 200 200 200 200
1.7V<EVop <18V 400 400 400 400

1.6 V<EVoD <17V —

DAPmn =1 27V<EVop<55V 1/fmek 1/fmck 1/fmek 1/fmck ns
+120 +120 +120 +120
1.8V<EVop<27V 1/fmek 1/fmek 1/fmek 1/fmeck
+200 +200 +200 +200
1.7V<EVop <18V 1/fmek 1/fmck 1/fmek 1/fmck
+400 +400 +400 +400

1.6 V<EVoD <17V —

SSI100 hold time tkssl DAPmn =0 27V<EVopb<55V 1/fmek 1/fmek 1/fmek 1/fmeck ns
+120 +120 +120 +120
1.8V<EVop <27V 1/fmek 1/fmck 1/fmek 1/fmck
+200 +200 +200 +200
1.7V<EVop<18V 1/fmek 1/fmek 1/fmek 1/fmeck
+400 +400 +400 +400

1.6 V<EVop <17V —

DAPmn =1 27V<EVop<55V 120 120 120 120 ns
1.8V<EVop <27V 200 200 200 200
1.7V<EVop <18V 400 400 400 400

1.6 V<EVop <17V -

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

Caution  Select the normal input buffer for the Sip 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 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 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)

(6) Communication at different potential (1.8 V, 2.5 V, 3.0 V) (UART mode) (dedicated baud rate generator

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 | Symbol Conditions main) Mode main) Mode main) mode main) Mode Unit
MIN. MAX. MIN. MAX. MIN. MAX. | MIN. MAX.
Transfer reception |4.0V<EVbop<5.5YV, fmck/6 fmck/6 fmck/6 fmck/6 bps
rate 27V<\Vb<40V Note 1 Note 1 Note 1 Note 1
Theoretical value of 4.0 1.3 0.1 0.6 Mbps
the maximum transfer
rate

fmek = foLk Note 3

27V <EVbop<4.0V, fmck/6 fmck/6 fmck/6 fmck/6 bps
23V<Vb<27V Note 1 Note 1 Note 1 Note 1
Theoretical value of 4.0 1.3 0.1 0.6 Mbps
the maximum transfer
rate

fmek = foLk Note 3

1.8V<EVDD<3.3YV, fmck/6 fmck/6 fmck/6 fmck/6 bps
1.6V<Vb<20V Notes 1, 2, Notes 1, 2 Notes 1, 2 Notes 1, 2
4
Theoretical value of 4.0 1.3 0.1 0.6 Mbps
the maximum transfer
rate
fmek = foLk Note 3

Note 1. Transfer rate in the SNOOZE mode is 4,800 bps only.
Note 2. Use it with EVDD > 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 <5.5V)
16 MHz (24 V < VDD <5.5V)
LS (low-speed main) mode: 8MHz (1.8V<VDD<5.5V)
LP (low-power main) mode: 1MHz (1.8V<VDD<5.5V)
LV (low-voltage main) mode: 4 MHz (1.6 V<VbD <5.5V)
Note 4. The following conditions are required for low voltage interface when EVbb < Vbb
24V <EVDD <27 V: MAX. 2.6 Mbps
1.8 V<EVDD < 2.4 V: MAX. 1.3 Mbps

Caution  Select the TTL input buffer for the RxDq pin and the N-ch open drain output (EVpb 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 (q =0 and 1), g: PIM and POM number (g =0, 2, 3, 5 and 12)

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

Note 1. Transfer rate in the SNOOZE mode: MAX. 1 Mbps

Note 2. Use it with EVDD > Vb.

Note 3. 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 4. 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.

Caution Select the TTL input buffer for the Slp pin and SCKp pin and the N-ch open drain output (EVbDp tolerance) mode
for the SOp 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.

CSI mode connection diagram (during communication at different potential)

<Slave> Vb
é Rb
SCKp SCK
RL78 microcontroller
Slp SO User’s device
SOp Sl

Remark 1. Rb[Q]: Communication line (SOp) pull-up resistance, Cb[F]: Communication line (SOp) load capacitance,
Vb[V]: Communication line voltage
Remark 2. p: CSI number (p = 00 to 03), m: Unit number (m = 0), n: Channel number (n = 0 to 3), g: PIM and POM numbers (g = 0,
2,3to5and 12)
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 to 03))
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RL78/G11 2. ELECTRICAL SPECIFICATIONS (TA = -40 to +85°C)

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

tkcy2
tkL2 tKH2
4
SCKp
\ N
tsik2 tksi2
Slp Input data
tkso2
SOp Output data

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

tkcy2
tkH2 tkL2
/ /
SCKp /
N
tsik2 tksI2
Slp Input data
tkso2 |
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 2. ELECTRICAL SPECIFICATIONS (TA = -40 to +85°C)

(4) When reference voltage (+) = Internal reference voltage (ADREFP1 = 1, ADREFPO = 0), reference voltage (-)
= AVREFM/ANI1 (ADREFM = 1), target pin: ANIO, ANI2 and ANI3, ANI16 to ANI22

(TA = -40 to +85°C, 1.8 V < Vbb < 5.5V, 1.6 V < EVDD < VDD, Vss = 0 V, Reference voltage (+) = VBGR Note 3,
Reference voltage (-) = AVREFM = 0 V Note 4 HS (high-speed main) mode)

Parameter Symbol Conditions MIN. ‘ TYP. ‘ MAX. Unit
Resolution RES 8 bit
Conversion time tconv 17 39 us
Zero-scale error Notes 1,2 Ezs 10.60 % FSR
Integral linearity error Note 1 ILE +2.0 LSB
Differential linearity error Note 1| DLE +1.0 LSB
Analog input voltage VAIN 0 VBGR Note 3 vV

Note 1. Excludes quantization error (+1/2 LSB).
Note 2. This value is indicated as a ratio (% FSR) to the full-scale value.
Note 3. Refer to 2.6.2 Temperature sensor characteristics/internal reference voltage characteristic.
Note 4. When reference voltage (-) = Vss, the MAX. values are as follows.
Zero-scale error: Add +0.35%FSR to the MAX. value when reference voltage (-) = AVREFM.
Integral linearity error: Add 10.5 LSB to the MAX. value when reference voltage (-) = AVREFM.
Differential linearity error: Add 10.2 LSB to the MAX. value when reference voltage (-) = AVREFM.
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RL78/G11 2. ELECTRICAL SPECIFICATIONS (TA = -40 to +85°C)

2.6.4 Comparator

(Comparator 0: TA = -40 to +85°C, 2.7 V<EVDD< VDD < 5.5V, Vss =0 V)
(Comparator 1: TA = -40 to +85°C, 1.6 V<EVDD < VDD < 5.5 V, Vss = 0 V)

Parameter Symbol Conditions MIN. TYP. MAX. Unit
Input voltage range VIREFO IVREFO pin 0 VoD - 1.4 Note 1 \Y
VIREF1 IVREF1 pin 14 Vbb \Y
Note 1
VicmP IVCMPO pin -0.3 Vop + 0.3
IVCMP1 pin -0.3 EVop + 0.3
Output delay td Vop =3.0V Comparator high-speed mode, 1.2 us

Input slew rate > 50 mV/us standard mode

Comparator high-speed mode, 1.5 us
window mode

Comparator low-speed mode, 3 us
standard mode

Comparator low-speed mode, 4 us
window mode

Operation stabilization | tcmp 100 us
wait time
Reference voltage AVIDAC +25 LSB

declination in channel 0
of internal DAC Note 2

Note 1. In window mode, make sure that VREF1 - VREF0 > 0.2 V.
Note 2. Only in CMPO
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RL78/G11 3. ELECTRICAL SPECIFICATIONS (TA = -40 to +105°C)

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

When P01, P32, P53, P54 and P56 are used as SOmn pins
(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.

SCKop cycle time tkey1 tkeyt > 4ffcLk 27V<Vob<55V 250 ns
24V<Vbop<55V 500 ns

SCKp high-/low-level width tkH1, tkL1 40V<EVoD<55V tkey1/2 - 24 ns
27V<EVop<55V tkey1/2 - 36 ns

24V<EVoD<55V tkey1/2 - 76 ns

Slp setup time (to SCKpt) Note 1 tsik1 40V<EVoD<55V 66 ns
27V<EVbD<55V ns

24V <EVpop<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 50 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: CS| 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)

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)

RO1DS0282EJ0200 Rev.2.00 RENESAS Page 109 of 139
Feb 15, 2018



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

UART mode connection diagram (during communication at different potential)
Vb

% Rb
TxDq Rx

RL78 microcontroller

User’s device

RxDq Tx

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

1/Transfer rate
Low-bit width

High-bit width
‘ Baud_rate error tolerance
hd

TxDq /

\ /1

\

1/Transfer rate
High-/Low-bit width
Baud rate ergor tolerance
T

RxDq <

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

Remark 2. g: UART number (q = 0 and 1), g: PIM and POM number (g =0, 2, 3, 5 and 12)

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 to 03))
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RL78/G11 3. ELECTRICAL SPECIFICATIONS (TA = -40 to +105°C)

(3) When reference voltage (+) = Vbp (ADREFP1 = 0, ADREFPO = 0), reference voltage (-) = Vss (ADREFM = 0),
target pin: ANIO to ANI3, ANI16 to ANI22, internal reference voltage, and temperature sensor output
voltage

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

Parameter Symbol Conditions MIN. TYP. MAX. Unit
Resolution RES 8 10 bit
Overall error Note 1 AINL | 10-bit resolution 24V <Vop<55V 1.2 +7.0 LSB
Conversion time tconv | 10-bit resolution 3.6V<Vop<55V 2125 39 us

Target pin: ANIO to ANI3, ANI16 to ANI22 27V <Vop<55V 31875 39 us
24V <Vop<55V 17 39 us
10-bit resolution 3.6V<Vop<55V 2.375 39 us
st ot gl A LT L I R
24V <Vop<55V 17 39 us
Zero-scale error Notes 1,2 Ezs 10-bit resolution 24V<Vop<55V +0.60 | %FSR
Full-scale error Notes 1,2 EFs 10-bit resolution 24V<Vop<55V +0.60 | %FSR
Integral linearity error Note 1 ILE 10-bit resolution 24V <Vop<55V +4.0 LSB
Differential linearity error DLE | 10-bit resolution 24V<Vbop<55V +2.0 LSB
Note 1
Analog input voltage VAN | ANIO to ANI3 0 Vop
ANI16 to ANI22 0 EVbD
Internal reference voltage \/BGR Note 3
(24V<Vop<55V)
Temperature sensor output voltage \/TMps25 Note 3 \
(24V<Vop<55V)

Note 1. Excludes quantization error (£1/2 LSB).
Note 2. This value is indicated as a ratio (% FSR) to the full-scale value.
Note 3. Refer to 3.6.2 Temperature sensor characteristics/internal reference voltage characteristic.
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RL78/G11 3. ELECTRICAL SPECIFICATIONS (TA = -40 to +105°C)

3.6.2 Temperature sensor characteristics/internal reference voltage
characteristic

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

Parameter Symbol Conditions MIN. TYP. MAX. Unit
Temperature sensor output voltage | VTMpPs25 | Setting ADS register = 80H, Ta = +25°C 1.05 \Y
Internal reference voltage VBGR Setting ADS register = 81H 1.38 1.45 15 \%
Temperature coefficient FvTmPs Temperature sensor that depends on the

-3.6 mV/°C
temperature
Operation stabilization wait time tamp 24V <VpD<36V 5 us

3.6.3 D/A converter characteristics

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

Parameter Symbol Conditions MIN. TYP. MAX. Unit
Resolution RES 8 bit
Overall error AINL Rload =4 MQ 24V <Vpb<55V 2.5 LSB
Rload = 8 MQ 24V <Vpb<55V 2.5 LSB
Settling time tsET Cload = 20 pF 27V<Vpbb<55V 3 us
24V <Vbpb<27V 6 us
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RL78/G11

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

3.7

RAM Data Retention Characteristics

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

Parameter

Symbol

Conditions

MIN.

TYP.

MAX.

Unit

Data retention supply voltage

VDDDR

1.44 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

3.8

Flash Memory Programming Characteristics

(TA =-40 to +105°C, 2.4 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

4. PACKAGE DRAWINGS

4.3 20-pin products
R5F1056AGSP, R5F1056AASP

JEITA Package Code

RENESAS Code

Previous Code

MASS (TYP) [g]

P-LSSOP20-4.4x6.5-0.65

PLSP0020JB-A

P20MA-65-NAA-1

0.1

ARRARARRAN
O

-A
- A2
| ﬂ(i:l [l [l [l [l\
[
A1~ 2y e
NOTE

1.Dimensions “X1” and “>2" do not include mold flash.

2.Dimension “%3” does not include trim offset.

detail of lead end

i\

o |

HE

\

AN

(UNIT:mm)

ITEM DIMENSIONS
D 6.50+0.10
E 4.40+0.10
HE 6.40+0.20
A 1.45 MAX.
Al 0.10+0.10
A2 1.15

e 0.65+0.12
bp 0.22*3-39
c 0.15*3-83
L 0.50+0.20

y 0.10

0 0° to 10°

© 2012 Renesas Electronics Corporation. All rights reserved.
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RL78/G11 4. PACKAGE DRAWINGS

4.4 24-pin products
R5F1057AGNA, R5F1057AANA

JEITA Package code RENESAS code Previous code MASS(TYP.)[g]
P-HWQFN24-4x4-0.50 PWQNOO24KE-A P24K8-50-CAB-3 0.04
D
18 13
0
19 12 DETAIL OF (A) PART
- e 1 d A
[ O
24 7
—A1 —Co
P 0
1 6
INDEX AREA

Referance| Dimension in Millimeters
Symbol Min Nom | Max
D 3.95 4.00 4.05
D2
E 3.95 4.00 4.05
ke EXPOSED DIE PAD A | — | 080
L 8 / A1 000 | — —
UACRVIIVAVAVR S b | o1s | oz5 | 030
240 = B — [ om0 | —
[ - Lp 030 | 040 | 050
D + - = X — — 0.05
D) d y — — 0.05
Ze D d Zo — 075 | —
Tol— i Ze — 075 | —
NANNNNN c2 015 | 020 | 025
18 13 D — | 250 | —
Zp e] E, - 250 | —
b[B|x @|s|AB]|
© 2013 Renesas Electronics Corporation. All rights reserved.
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