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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/r5f1056agsp-50

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



https://www.e-xfl.com/product/pdf/r5f1056agsp-50-4399468
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

<R>

<R>

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

1.3.5  25-pin products
* 25-pin plastic WFLGA (3 x 3 mm, 0.5 mm pitch)
Top View Bottom View
[ i'"":
1 1 1
S IO RO NG R 5 E) O O O é:'
OO OGRS 4 O O 0O 0O0O0
-~ RL78IG1 -
OSSR GRS 3 O O O OO0
(Top View
IR CAR GG IR 2 O O O OO0
i--‘,.CD OO Oy 1 EP O O O ﬁj
- \ L
A cC D E E D C B A
INDEX MARK
A B C D E
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 2. ELECTRICAL SPECIFICATIONS (TA = -40 to +85°C)

2.3 DC Characteristics

2.31 Pin characteristics

(TA =-40 to +85°C,1.6 V<EVDD=VDD < 5.5V, Vss =0 V) (1/5)
Items Symbol Conditions MIN. | TYP. MAX. Unit
<R> Output current, high loH1 Per pin for P00, P01, P30 to P33, P40, -10.0 mA
Note 1 and P51 to P56 Note 2
Total of P00, P01, and P40 40V<EVDD<55V -42.0 mA
(When duty < 70% Note 3) 2.7V<EVDD<4.0V -10.0 | mA
1.8V<EVDD<27V -5.0 mA
1.6 V<EVDD<1.8V -2.5 mA
Total of P30 to P33, and P51 to P56 40V<EVDD<55V -80.0 mA
(When duty < 70% Note 3) 2.7V<EVDD<4.0V -19.0 | mA
1.8V<EVDD<27V -10.0 mA
1.6 V<EVDD<1.8V -5.0 mA
Total of all pins -122.0 mA
(When duty < 70% Note 3)
loH2 Per pin for P20 to P23 -0.1 mA
Note 2
Total of all pins 1.6V<Vbpb<55V -04 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.

RO1DS0282EJ0200 Rev.2.00 RENESAS Page 19 of 139
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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) (3/5)
<R> ltems Symbol Conditions MIN. TYP. MAX. Unit
Input voltage, high VIH1 P00, P01, P30 to P33, P40, and | Normal mode 0.8 EVbD EVbD \%
P51 to P56
VIH2 P00, P30 to P32, P40, P51 to TTL mode 2.2 EVDD \%
P56 40V<EVDD<55V
TTL mode 2.0 EVbD \Y,
3.3V<EVDD<4.0V
TTL mode 1.5 EVDD \%
1.6 V<EVDD<3.3V
VIH3 P20 to P23 (digital input) 0.7 Vbb VbD \%
ViH4 P121, P122, P125, P137, EXCLK, RESET 0.8 Voo VoD
Input voltage, low Vi1 P00, P01, P30 to P33, P40, and | Normal mode 0 0.2 EVbD
P51 to P56
ViL2 P00, P30 to P32, P40, P51 to TTL mode 0 0.8 \%
P56 40V<EVDD<55V
TTL mode 0 0.5 \Y
3.3V<EVDD<4.0V
TTL mode 0 0.32 \%
16V<EVDD<3.3V
VIH3 P20 to P23 (digital input) 0 0.3 Vbp \%
Vika P121, P122, P125, P137, EXCLK, RESET 0 02Vep | V

Caution  The maximum value of ViH of pins P00, P01, P20, P30 to P33, P40 and P51 to P56 is Vbp or EVDD, even in the N-ch
open-drain mode.
(P20: Vbp
P00, P01, P30 to P33, P40, P51 to P56: EVpD)

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) (3/4)
Parameter Symbol Conditions MIN. TYP. MAX. Unit
Supply current |lop2 HALT HS (high-speed main) mode fHOCO = 48 MHzNote 4 (Voo =5.0V 0.59 2.43 mA
Note 1 Note2  |mode fin = 24 MHz Note 4 Voo =3.0V 0.59 2.43
fHOCO = 24 MHzNote 4 |Vop = 5.0 V 0.41 1.83
fin = 24 MHz Note 4 Vop=3.0V 0.41 1.83
fHOCO = 16 MHzNote 4 (Voo =5.0V 0.39 1.38
fin = 16 MHz Note 4, Vop=3.0V 0.39 1.38
LS (low-speed main) mode fin = 8 MHz Note 4 Voo=3.0V 250 710 uA
(MCSEL =0) Voo =20V 250 710
LS (low-speed main) mode fin = 4 MHz Note 4 Voo=3.0V 204 400 uA
(MCSEL =1) Vop=2.0V 204 400
fim = 4 MHz Note 6 Vob=3.0V 43 250
Vop=2.0V 43 250
LV (low-voltage main) mode fin = 4 MHz Note 4 Voo=3.0V 450 700 mA
Vob=2.0V 450 700
LP (low-power main) mode fin = 1 MHz Note 4 Vob=3.0V 192 400 pA
(MCSEL =1) Vop=2.0V 192 400
fim = 1 MHz Note 6 Vob=3.0V 28 100
Vob=2.0V 28 100
HS (high-speed main) mode fux = 20 MHz Note 3 Voo =5.0V |Square wave input 0.20 1.55 mA
Resonator connection 0.40 1.74
Voo = 3.0 V |Square wave input 0.20 1.55
Resonator connection 0.40 1.74
fux = 10 MHz Note 3 Vob = 5.0 V [Square wave input 0.15 0.86
Resonator connection 0.30 0.93
Voo = 3.0 V |Square wave input 0.15 0.86
Resonator connection 0.30 0.93
LS (low-speed main) mode fux = 8 MHz Note 3 Voo = 3.0 V |Square wave input 68 550 A
(MCSEL = 0) Resonator connection 125 590
fux = 8 MHz Note 3 Vop = 2.0 V |Square wave input 68 550
Resonator connection 125 590
LS (low-speed main) mode fux = 4 MHz Note 3 Voo = 3.0 V |Square wave input 23 128 HA
(MCSEL =1) Resonator connection 65 200
fmx = 1 MHz Note 3 Voo = 2.0 V |Square wave input 23 128
Resonator connection 65 200
LP (low-power main) mode fux = 4 MHz Note 3 Vob = 3.0 V [Square wave input 10 64 A
(MCSEL = 1) Resonator connection 59 150
fux = 1 MHz Note 3 Voo = 2.0 V |Square wave input 10 64
Resonator connection 59 150
Subsystem clock operation fiL = 15 kHz, Ta= -40°C Note 5 0.48 1.22 LA
fiL = 15 kHz, Ta= +25°C Note 5 0.55 1.22
fiL = 15 kHz, Ta= +85°C Note 0.80 3.30

(Notes and Remarks are listed on the next page.)
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RL78/G11 2. ELECTRICAL SPECIFICATIONS (TA = -40 to +85°C)

Peripheral Functions (Common to all products)

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

Parameter Symbol Conditions MIN. TYP. MAX. | Unit
Low-speed on-chip oscillator operating | |r Note 1 0.20 uA
current
12-bit interval timer operating current Itmka Notes 1,3,4 | fi = 15 kHz 0.02 pHA
fuain stopped (per unit)
8-bit interval timer operating current vt fiL = 15 kHz 8-bit counter mode x 2-channel operation 0.04 pA
Notes 1, 9 .
ores fuan stopped (per unit) 16-bit counter mode operation 0.03 pA
Watchdog timer operating current |wor Notes 1,3, 5 fiL = 15 kHz 0.22 pHA
fuain stopped (per unit)
A/D converter operating current lapc Notes 1,6 During maximum-speed Normal mode, AVvrerp = Vop = 5.0 V 1.3 1.7 mA
conversion Low voltage mode, AVvrerp = Voo = 3.0 V 05 07 | mA
Internal reference voltage (1.45 V) |ADREF 85.0 A
current Notes 1,10
Temperature sensor operating current | |rvps Note 1 85.0 uA
D/A converter operating current lpac Note 1 Per channel 1.5 mA
PGA operating current Ipga Notes 1,2 480 700 pA
Comparator operating current lcmp Note 8 Voo =5.0V, Comparator high-speed mode 12.5 pA
Regulator output voltage Window mode
=21V Comparator low-speed mode 3.0
Window mode
Comparator high-speed mode 6.5
Standard mode
Comparator low-speed mode 1.9
Standard mode
Vobo=5.0V, Comparator high-speed mode 8.0
Regulator output voltage Window mode
=18V Comparator low-speed mode 2.2
Window mode
Comparator high-speed mode 4.0
Standard mode
Comparator low-speed mode 1.3
Standard mode
LVD operating current JLvp Notes 1,7 0.10 WA
Self-programming operating current |FSP Notes 1, 12 2.0 12.20 mA
BGO current IBGO Notes 1, 11 2.0 12.20 mA
SNOOZE operating current ISNOZ Note 1 ADC operation Mode transition Note 13 0.50 0.60 mA
fir = 24 MHz, The AID i i rformed 120 | 144 | mA
AVREFP = VDD = 3.0 V e conversion operations are performe . E m,
CSI/UART operation fiH = 24 MHz 0.70 0.84 mA
ISNOZM Note 1 | ADC operation Mode transition Note 13 0.05 0.08 | mA
fim = 4 MHz, The A/ID i ti rf d 0.67 0.78 A
AVREFP = VDD = 3.0 V e conversion operations are performe . E m
CSil operation, fim = 4 MHz 0.06 0.08 mA

(Notes and Remarks are listed on the next page.)
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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)

(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.)
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RL78/G11

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

(2) LVD Detection Voltage of Interrupt & Reset Mode

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

Parameter Symbol Conditions MIN. | TYP. | MAX. | Unit
Interrupt and Vwvbao | Vpoco, Vpoct, Vproc2 = 0, 0, 0, falling reset voltage 1.60 1.63 | 1.66 \Y
reset mode VLVDA1 LVISO, LVIS1=1,0 Rising release reset voltage 174 | 1.77 | 1.81 v

Falling interrupt voltage 1.70 | 1.73 | 1.77 \%
VLvDA2 LVISO, LVIS1 =0, 1 Rising release reset voltage 1.84 | 1.88 | 1.91 \%
Falling interrupt voltage 1.80 | 1.84 | 1.87 \%
VLVDA3 LVISO, LVIS1=0,0 Rising release reset voltage 286 | 292 | 2.97 \%
Falling interrupt voltage 2.80 | 2.86 | 2.91 \%
Vwvbeo | VPoco, VPoct, VPoc2 = 0, 0, 1, falling reset voltage 1.80 | 1.84 | 1.87 \%
VLvDB1 LVISO, LVIS1=1,0 Rising release reset voltage 1.94 1.98 | 2.02 \Y
Falling interrupt voltage 190 | 1.94 | 1.98 \%
VLvDB2 LVISO, LVIS1 =0, 1 Rising release reset voltage 2.05 | 209 | 2.13 \Y
Falling interrupt voltage 2.00 | 2.04 | 2.08 \%
VLvDB3 LVISO, LVIS1 =0, 0 Rising release reset voltage 3.07 | 3.13 | 3.19 \Y
Falling interrupt voltage 3.00 | 3.06 | 3.12 \%
Vwvbco | Vpoco, Vpoct, Vproc2 = 0, 1, 0, falling reset voltage 240 | 245 | 2.50 \Y
VLwvbet LVISO, LVIS1=1,0 Rising release reset voltage 256 | 2.61 | 2.66 \%
Falling interrupt voltage 250 | 255 | 2.60 \%
Vwvbe2 LVISO, LVIS1 =0, 1 Rising release reset voltage 266 | 2.71 | 2.76 \%
Falling interrupt voltage 2.60 | 265 | 2.70 \%
Vwvbes LVISO, LVIS1=0,0 Rising release reset voltage 3.68 | 3.75 | 3.82 \%
Falling interrupt voltage 3.60 | 3.67 | 3.74 \%
Vwvbpbo | Vpoco, VPoct, VPoc2 = 0, 1, 1, falling reset voltage 270 | 2.75 | 2.81 \%
VLvDD1 LVISO, LVIS1=1,0 Rising release reset voltage 2.86 | 292 | 297 \Y
Falling interrupt voltage 2.80 | 2.86 | 2.91 \%
VLvDD2 LVISO, LVIS1 =0, 1 Rising release reset voltage 2.96 | 3.02 | 3.08 \Y
Falling interrupt voltage 290 | 296 | 3.02 \%
VLvDD3 LVISO, LVIS1=0,0 Rising release reset voltage 398 | 4.06 | 4.14 \Y
Falling interrupt voltage 3.90 | 3.98 | 4.06 \%
2.6.8 Power supply voltage rising slope characteristics
(TA = -40 to +85°C, Vss =0 V)
Parameter Symbol Conditions MIN. TYP. MAX. Unit
Power supply voltage rising slope Svbbp 54 V/ms

Caution

Make sure to keep the internal reset state by the LVD circuit or an external reset until Vop reaches the operating
voltage range shown in 2.4 AC Characteristics.
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RL78/G11

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

3.1 Absolute Maximum Ratings

(1/2)
Parameter Symbols Conditions Ratings Unit
Supply voltage Vob, EVDD | VDD < EVDD -0.5t0o+6.5 \%
AVREFP 0.3 to VDD + 0.3 Note 2 \
AVREFM -0.3 to VoD + 0.3 Note 2 \
and AVREFM < AVREFP
REGC pin input voltage | VIREGC REGC -0.3to+2.8 \%
and -0.3 to Vop + 0.3 Note 1
Input voltage Vi1 P00, P01, P30 to P33, P40, and P51 to -0.3to EVbp + 0.3 \Y
P56 and -0.3 to Vop + 0.3 Note 2
Vi2 P20 to P23, P121, P122, P125, P137, -0.3 to VoD + 0.3 Note 2 \Y
EXCLK, RESET
Output voltage Vo1 P00, P01, P30 to P33, P40, and P51 to -0.3to EVbD + 0.3 \%
P56 and -0.3 to VoD + 0.3 Note 2
Vo2 P20 to P23 -0.3 to VoD + 0.3 Note 2
Analog input voltage VAI1 ANI16 to ANI22 -0.3to EVDbD + 0.3
and -0.3 to AVReF(+) + 0.3 Notes 2,3
VAI2 ANIO to ANI3 -0.3to Vbp + 0.3 \
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

R01DS0282EJ0200 Rev.2.00
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RL78/G11 3. ELECTRICAL SPECIFICATIONS (TA = -40 to +105°C)

(TA = -40 to +105°C, 2.4 V<EVDD=VDD<5.5V,Vss =0 V) (4/5)
ltems Symbol Conditions MIN. TYP. | MAX. | Unit
Output voltage, high | VoH1 P00, P01, P30 to P33, P40, 40V <EVDD<55YV, EVbp - 0.7 \%
and P51 to P56 loH =-3.0 mA
27V <EVDD<55YV, EVop - 0.6 \%
loH =-2.0 mA
24V <EVDD<55V EVbp-0.5 \%
IoH =-1.5mA
VOoH2 P20 to P23 24V <VpD<55Y, Vop - 0.5 \%
loH =-100 pA
Output voltage, low | VoL1 P00, P01, P30 to P33, P40, 40V<EVDD<55YV, 0.7 \%
and P51 to P56 loL = 8.5 mA
27V <EVDD<55YV, 0.6 \%
loL=3.0 mA
27V <EVDD<55YV, 0.4 \%
loL=1.5mA
24V <EVDD<55YV, 0.4 \%
loL=0.6 mA
VoL2 P20 to P23 24V <Vpb<55Y, 0.4 \%
loL =400 pA

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)

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)

Interrupt Request Input Timing

tINTL tINTH

[
INTPO to INTP11 l J} \

Key Interrupt Input Timing

tKR
KRO to KR7 \ L
tRSL
RESET \ /

RESET Input Timing
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RL78/G11 3. ELECTRICAL SPECIFICATIONS (TA = -40 to +105°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 ><:
b)Y

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

O

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 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)

(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
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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. 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

4.4 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]|
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