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RL78/G12

1. OUTLINE

1.6 Block Diagram

1.6.1 20-pin products
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RL78/G12 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
R5F102xxAxx, R5F103xxAxx
D: Industrial applications Ta = -40 to +85°C
R5F102xxDxx, R5F103xxDxx
G: Industrial applications when Ta = -40 to +105°C products is used in the range of Ta = -40 to +85°C
R5F102xxGxx

Cautions 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.

2. The pins mounted depend on the product. Refer to 2.1 Port Functions to 2.2.1 Functions for each product.

RO1DS0193EJ0210 Rev.2.10 Page 16 of 106
Mar 25, 2016 RENESAS



RL78/G12 2. ELECTRICAL SPECIFICATIONS (Ta = -40 to +85°C)

2.3 DC Characteristics

2.3.1 Pin characteristics

(TA=-40to +85°C,1.8V<Vpbp<5.5V,Vss=0V) (1/4)
Parameter Symbol Conditions MIN. | TYP. | MAX. Unit
Output current, high™*" | lons 20-, 24-pin products: -10.0 mA
Per pin for POO to PO3""*, Note2

P10 to P14, P40 to P42

30-pin products:

Per pin for P00, P01, P10 to P17, P30,
P31, P40, P50, P51, P120, P147

20-, 24-pin products: 40V<Vop<55V -30.0 mA

Total of P40 to P42 27V<Von<4.0V 60 | mA

80-pin products: 18V <Voo <27V 45 | mA

Total of P00, P01, P40, P120

(When duty < 70% "**?)

20-, 24-pin products: 40V<Vop<55V -80.0 mA

Note 4

Total of POO to PO3™*", P10 to P14 27V <\Voo<4.0V _18.0 mA

80-pin products: 18V <Voo <27V ~100 | mA

Total of P10 to P17, P30, P31,

P50, P51, P147

(When duty < 70% "*°)

Total of all pins (When duty < 70%"°*) -100 mA
lonz Per pin for P20 to P23 -0.1 mA

Total of all pins -0.4 mA

Notes 1. value of current at which the device operation is guaranteed even if the current flows from the Voo pin to an

output pin.

2. However, do not exceed the total current value.

3. The output current value under conditions where the duty factor < 70%.
If duty factor > 70%: The output current value can be calculated with the following expression (where n
represents the duty factor as a percentage).
o Total output current of pins = (lon x 0.7)/(n x 0.01)

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

4. 24-pin products only.

Caution P10 to P12 and P41 for 20-pin products, P01, P10 to P12, and P41 for 24-pin products, and P00, P10 to P15,
P17, and P50 for 30-pin products 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/G12

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

(2) 30-pin products

Ta =—-40 to +85°C, 1.8V <Vbop<5.5V, Vss =0 V) (2/2)
Parameter | Symbol Conditions MIN. TYP. MAX. Unit
Supply lop2"*°*  [HALT HS (High-speed | fi = 24 MHZ""* Voo = 5.0V 440 1280 LA
current "' mode main) mode"** Voo = 3.0 V 440 1280
fin = 16 MHZ""* Voo =5.0V 400 1000 LA
Voo =3.0V 400 1000
LS (Low-speed | fiH = 8 MHZ""* Voo=3.0V 260 530 LA
main) mode"*** Voo =20V 260 | 530
HS (High-speed | fux = 20 MHZ""*?, Square wave input 280 1000 LA
main) mode™™** | Voo = 5.0 V Resonator connection 450 1170
fux = 20 MHZ""®, Square wave input 280 1000 LA
Voo =3.0V Resonator connection 450 1170
fux = 10 MHZ""*®, Square wave input 190 600 LA
Voo =50V Resonator connection 260 670
fux = 10 MHZ""°, Square wave input 190 600 LA
Voo =3.0V Resonator connection 260 670
LS (Low-speed | fux = 8 MHZ""?, Square wave input 95 330 LA
main) mode™™* | Voo = 3.0 V Resonator connection 145 380
fux = 8 MHZ"™** Square wave input 95 330 LA
Voo =20V Resonator connection 145 380
Iops"*® | STOP Ta =-40°C 0.18 0.50 LA
mode | 1, 405°C 023 | 050
Ta=+50°C 0.30 1.10
Ta=+70°C 0.46 1.90
Ta=+85°C 0.75 3.30
Notes 1. Total current flowing into Vbb, including the input leakage current flowing when the level of the input pin is
fixed to Vop or Vss. The values below the MAX. column include the peripheral operation current. However,
not including the current flowing into the A/D converter, LVD circuit, 1/O port, and on-chip pull-up/pull-down
resistors and the current flowing during data flash rewrite.
2. During HALT instruction execution by flash memory.
3. When high-speed on-chip oscillator clock is stopped.
4. When high-speed system clock is stopped.
5. Not including the current flowing into the 12-bit interval timer and watchdog timer.
6. Relationship between operation voltage width, operation frequency of CPU and operation mode is as
follows.
HS (High speed main) mode: Voo =2.7 Vt0 5.5V @1 MHz to 24 MHz
Vop=24Vto55V @1 MHz to 16 MHz
LS (Low speed main) mode: Voo=1.8Vt055V @1 MHz to 8 MHz
Remarks 1. fux: High-speed system clock frequency (X1 clock oscillation frequency or external main system clock

frequency)
2. fiH: high-speed on-chip oscillator clock frequency
3. Except STOP mode, temperature condition of the TYP. value is Ta = 25°C.
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RL78/G12

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

(3) Peripheral functions (Common to all products)
(TA=-40to +85°C, 1.8 V<Vpp<5.5V,Vss=0V)

Parameter Symbol Conditions MIN. TYP. MAX. Unit
Low-speed i 0.20 A
onchip oscillator
operating current
12-bit interval ImKa 0.02 LA
timer operating | “*"*°
current
Watchdog timer | lwot fir=15 kHz 0.22 LA
operating current | “**"**

A/D converter Iapc e ™8 When conversion at | Normal mode, AVrere = Vop = 5.0 V 1.30 1.70 mA
operating current maximum speed Low voltage mode, AVrers = Voo = 3.0 V 050 | 070 | mA
A/D converter laprer " 75.0 A
reference voltage
operating current
Temperature Irmps 75.0 A
sensor operating
current
LVD operating fLyp Motes™® 0.08 LA
current
Self- Ipsp st 2.00 12.20 mA
programming
operating current
BGO operating | Isgo """ 2.00 | 12.20 mA
current
SNOOZE Isnoz™*" ADC operation The mode is performed "**° 0.50 0.60 mA
operating current The A/D conversion operations are 1.20 1.44 mA
performed, Low voltage mode,
AVrerr = Voo = 3.0V
CSI/UART operation 0.70 0.84 mA

Notes 1.

Remarks 1. fi:

Current flowing to the Vop.

. When high speed on-chip oscillator and high-speed system clock are stopped.

Current flowing only to the 12-bit interval timer (excluding the operating current of the low-speed on-chip
oscillator). The current value of the RL78 microcontrollers is the sum of Ibp1, Ibp2 or lops, and IFiL and Itmka when
the 12-bit interval timer operates.

Current flowing only to the watchdog timer (including the operating current of the low-speed on-chip oscillator).
The current value of the RL78 microcontrollers is the sum of Ipp1, Ipp2 or Ibps and lwot when the watchdog timer
operates.

Current flowing only to the A/D converter. The current value of the RL78 microcontrollers is the sum of Ipp1 or
Iop2 and laoc when the A/D converter operates in an operation mode or the HALT mode.

Current flowing only to the LVD circuit. The current value of the RL78 microcontrollers is the sum of Ipp1, b2 or
Iops and ILvp when the LVD circuit operates.

Current flowing only during data flash rewrite.

Current flowing only during self programming.

For shift time to the SNOOZE mode, see 17.3.3 SNOOZE mode.

Low-speed on-chip oscillator clock frequency
2. Temperature condition of the TYP. value is Ta = 25°C
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RL78/G12 2. ELECTRICAL SPECIFICATIONS (Ta = -40 to +85°C)

(2) During communication at same potential (CSI mode) (master mode, SCKO0O... internal clock output,
corresponding CSI00 only)
(Ta=-40 to +85°C, 2.7V <Vopn <5.5V, Vss =0 V)

Parameter Symbol Conditions HS (high-speed main) LS (low-speed main) Unit
Mode Mode
MIN. MAX. MIN. MAX.
SCKO0O0 cycle time tkey1 tkevr > 2/foik 83.3 250 ns
SCKO00 high-/low- tKH1, 40V<Vop<55V tkev1/2-7 tkey1/2-50 ns
level width s 27V<Von<55V teev1/2-10 tkev1/2-50 ns
SI100 setup time tsik1 40V<Vop<55V 23 110 ns
Note 1

(to SCKoOT) 27V<Voo<55V 33 110 ns
SI00 hold time tksit 10 10 ns
(from SCKOOT) "
Delay time from tksot C =20 pF"** 10 10 ns
SCKO00/ to SO00
output Note 3

Notes 1. When DAPOO = 0 and CKPOO = 0, or DAP0O0 = 1 and CKP0O = 1. The SI00 setup time becomes “to
SCKO00{” when DAP0O = 0 and CKPOO = 1, or DAP0O = 1 and CKP0O = 0.
2. When DAPOO = 0 and CKPOO = 0, or DAP0OO = 1 and CKP0O = 1. The SI00 hold time becomes “from
SCKO00{” when DAPOO = 0 and CKPOQO = 1, or DAP0O = 1 and CKP0O = 0.
3. When DAPQOO = 0 and CKPOO = 0, or DAP00O = 1 and CKP0OO = 1. The delay time to SO00 output becomes
“from SCK00T” when DAP0O = 0 and CKP0O = 1, or DAP0O = 1 and CKP0O = 0.
4. Cis the load capacitance of the SCK00 and SO00 output lines.

Caution Select the normal input buffer for the SI00 pin and the normal output mode for the SO00 and SCKO0O pins by
using port input mode register 1 (PIM1) and port output mode register 1 (POM1).

Remarks 1. This specification is valid only when CSI00’s peripheral I/O redirect function is not used.
2. fmck: Serial array unit operation clock frequency
(Operation clock to be set by the serial clock select register 0 (SPS0) and the CKSO00 bit of serial mode
register 00 (SMR00).)
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RL78/G12 2. ELECTRICAL SPECIFICATIONS (Ta = -40 to +85°C)

(4) During communication at same potential (CSI mode) (slave mode, SCKp... external clock input)
(Ta=-40to +85°C,1.8 V<Vop<5.5V,Vss=0V)

Parameter Symbol Conditions HS (high-speed LS (low-speed main) Unit
main) Mode Mode
MIN. MAX. MIN. MAX.
SCKp cycle time " | tkcvz 40V<Vop<55V | 20 MHz < fuck 8/fmck - ns
fmek < 20 MHz 6/fmek 6/fmck ns
27V<Vopb<55V | 16 MHz < fmck 8/fmek - ns
fmck < 16 MHz 6/fmek 6/fmck ns
24V <Vop<55V 6/fmcx 6/fmck ns
and 500 and 500
1.8V<Vop<55V - 6/fmck ns
and 750
SCKp high-/low-level | tkhz, 40V<Vop<55V tkey2/2-7 tkeva/2-7 ns
width tkie 2.7V <Vopb<55V tkcv2/2-8 tkcv2/2-8 ns
24V <Vopb<55V tkev2/2-18 tkev2/2-18 ns
1.8V<Vop<55V - tkcv2/2-18 ns
Slp setup time tsikz 27V<Vopb<55V 1/fmek + 1/fmek + ns
(to SCKpT) "’ 20 30
24V <Vop<55V 1/fmek + 1/fmek + ns
30 30
1.8V<Vop<55V - 1/fmek + ns
30
Slp hold time tksi2 1/fmek + 1/fmek + ns
(from SCKpT) "°* 31 31
Delay time from tksoz C =30 pF " 27V<Vop<55V 2ffuck + 2ffwck + ns
SCKp{ to 44 110
Note 3
SOp output 24V <Vop<55V vk + oMex+ | ns
75 110
1.8V<Vop<55V - 2ffmek + ns
110

Notes 1. When DAPmn = 0 and CKPmn = 0, or DAPmn = 1 and CKPmn = 1. The Slp setup time becomes “to

SCKpY{” when DAPmn = 0 and CKPmn = 1, or DAPmn = 1 and CKPmn = 0.

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

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

4. Cis the load capacitance of the SOp output lines.

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

Caution Select the normal input buffer for the Slp and SCKp pins and the normal output mode for the SOp pin by
using port input mode register 1 (PIM1) and port output mode registers 0, 1, 4 (POMO, POM1, POM4).
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RL78/G12 2. ELECTRICAL SPECIFICATIONS (Ta = -40 to +85°C)

CSI mode connection diagram (during communication at same potential)

SCK SCK

RL78 Slp SO User's device

microcontroller

SOp Si

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

tkevt,2

kL2 KH1, 2

SCKp \

tsik1,2 ks, 2

*

ks01,2

SOp ; Output data ><

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

tkon, 2

tKH1, 2 L1, 2

tsik1, 2 tKsi, 2

tkso1,2

SOp Output data ><

(Remarks are listed on the next page.)
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RL78/G12 2. ELECTRICAL SPECIFICATIONS (Ta = -40 to +85°C)

UART mode connection diagram (during communication at different potential)

% Rb
TxDq Rx
RL78

. User's device
microcontroller

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

e

\
TxDq )g /

\ /!

s

1/Transfer rate

High-/Low-bit width

Baud rate error tolerance

RxDq / _\

Remarks 1. Rb[Q]: Communication line (TxDq) pull-up resistance, Co[F]: Communication line (TxDq) load capacitance,
Vp[V]: Communication line voltage

2. g: UART number (q = 0 to 2), g: PIM and POM number (g =0, 1)
3. fmck: Serial array unit operation clock frequency

(Operation clock to be set by the serial clock select register m (SPSm) and the CKSmn bit of serial mode
register mn (SMRmn).

m: Unit number, n: Channel number (mn = 00 to 03, 10, 11))

4. UARTO of the 20- and 24-pin products supports communication at different potential only when the
peripheral I/O redirection function is not used.
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RL78/G12 2. ELECTRICAL SPECIFICATIONS (Ta = -40 to +85°C)

(7) Communication at different potential (2.5 V, 3 V) (CSI mode) (master mode, SCKO00... internal clock output,
corresponding CSI00 only)
(Ta=-40 to +85°C, 2.7V <Vbp < 5.5V, Vss =0 V)

Parameter Symbol Conditions HS (high-speed LS (low-speed Unit
main) Mode main) Mode
MIN. MAX. MIN. MAX.
SCKO0O0 cycle time tkeyt tkey1 > 2/fcLk 40V<Vop<55V, 200 1150 ns
2.7V<Vb<4.0V,
Cb = 20 pF, Ro = 1.4 kQ
27V<Vopb<4.0V, 300 1150 ns
23V<Ve<27V,
Co = 20 pF, Ro = 2.7 kQ
SCKOO high-level width tkH1 40V<Vop<55V,27V<Vb<4.0V, tkey/2 — tkev1/2— ns
Cb =20 pF, Ro = 1.4 kQ 50 50
27V<Vop<4.0V,23V<Vb<27V, tkey1/2 — tkev1/2 — ns
Cb = 20 pF, Ro = 2.7 kQ 120 120
SCKO0 low-level width tiLs 40V<Vop<55V,27V<Vb<4.0V, teovi/2 — tkovi/2 — hs
Cb = 20 pF, Ro = 1.4 kQ 7 50
27V<Vop<4.0V,23V<Vb<27V, tkev1/2 — tkev1/2 — ns
Cb = 20 pF, Ro = 2.7 kQ 10 50
SI00 setup time tsiki 40V<Vop<55V,27V<Vb<4.0V, 58 479 ns
(to SCKOOT) ™" Co =20 pF, Ro= 1.4 kQ
27V<Vop<40V,23V<Vpb<27V, 121 479 ns
Cb =20 pF, Ro = 2.7 kQ
SI00 hold time tksi1 40V<Vop<55V,27V<Vb<4.0V, 10 10 ns
(from SCKoOT) **" Cb =20 pF, Ro = 1.4 kO
27V<Vop<40V,23V<Vpb<27V, 10 10 ns
Cb = 20 pF, Ro = 2.7 kQ
Delay time from SCK00{ tkso1 40V<Vop<55V,27V<Vb<4.0V, 60 60 ns
to SO00 output "' Co =20 pF, Ro = 1.4 kQ
27V<Vop<4.0V,23V<Vpb<27V, 130 130 ns
Cb = 20 pF, Ro = 2.7 kQ
SI00 setup time tsik1 40V<Vop<55V,27V<Vb<4.0V, 23 110 ns
(to SCKOO)"** Cb =20 pF, Ro = 1.4 kO
27V<Vop<40V,23V<Vp<27V, 33 110 ns
Cb = 20 pF, Ro = 2.7 kQ
SI00 hold time tksi1 40V<Vop<55V,27V<Vb<4.0V, 10 10 ns
(from SCKOO) **** Co =20 pF, Ro = 1.4 kO
27V<Vop<40V,23V<Vpb<27V, 10 10 ns
Cb = 20 pF, Ro = 2.7 kQ
Delay time from SCK00T tkso1 40V<Vop<55V,27V<Vb<4.0V, 10 10 ns
to SO00 output **** Co =20 pF, Ro= 1.4 kQ
27V<Vop<40V,23V<Vpb<27V, 10 10 ns
Cb = 20 pF, Ro = 2.7 kQ

(Notes, Caution, and Remarks are listed on the next page.)
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RL78/G12

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

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

output) (2/3)
(Ta=-40to +85°C,1.8 V< Vop<5.5V,Vss=0V)
Parameter Symbol Conditions HS (high-speed | LS (low-speed Unit
main) Mode main) Mode
MIN. MAX. MIN. MAX.
Slp setup time tsik1 40V<Vop<55V,27V<Vb<40V, 81 479 ns
(to SCKpT) " Cb =30 pF, Ro = 1.4 kQ
27V<Vop<4.0V,23V<Vb<27V, 177 479 ns
Cb =30 pF, Ro= 2.7 kQ
1.8V<Vop<33V,1.6V<Vb<20V"™? 479 479 ns
Cb =30 pF, Ro = 5.5 kQ
Slp hold time tksi 40V<Vop<55V,27V<Vu<4.0V, 19 19 ns
(from SCKpT) "' Cb =30 pF, Ro = 1.4 kQ
27V<Vop<4.0V,23V<Vb<27V, 19 19 ns
Cb =30 pF, Ro=2.7 kQ
1.8V<Vop<33V,1.6V<Vb<20V"™? 19 19 ns
Cb = 30 pF, Ro = 5.5 kQ
Delay time from tkso1 40V<Vop<55V,27V<Vb<4.0V, 100 100 ns
SCKpJ to Cb=30pF, Ro = 1.4 kQ
Note
SOp output ™ 27V<Vop<40V,23V<Vo<27V, 195 195 ns
Cb =30 pF, Ro = 2.7 kQ
1.8V<Vop<33V,1.6V<Vb<20V™? 483 483 ns
Cb =30 pF, Ro = 5.5 kQ
Notes 1. When DAPmn = 0 and CKPmn = 0, or DAPmn = 1 and CKPmn = 1.

2. Use it with Vbp > Vb.

(Cautions and Remarks are listed on the next page.)
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RL78/G12 2. ELECTRICAL SPECIFICATIONS (Ta = -40 to +85°C)

(8) Communication at different potential (1.8 V, 2.5 V, 3 V) (CSI mode) (master mode, SCKp... internal clock
output) (3/3)
(Ta=-40to +85°C,1.8 V< Vop<5.5V,Vss=0V)

Parameter Symbol Conditions HS (high-speed LS (low-speed Unit
main) Mode main) Mode
MIN. MAX. MIN. MAX.
Slp setup time tsik1 40V<Vop<55V,27V<Vb<4.0V, 44 110 ns
(to SCKpJ)"*’ Cb =30 pF, Ro = 1.4 kQ
27V<Vop<4.0V,23V<Vp<27V, 44 110 ns
Cb =30 pF, Ro =2.7 kQ
1.8V<Vop<33V,1.6V<Vp<2.0V"™? 110 110 ns
Cb =30 pF, Ro = 5.5 kQ
Slp hold time trsit 40V<Vop<55V,27V<Ve<4.0V, 19 19 ns
(from SCKp{) "' Cb =30 pF, Ro = 1.4 kQ
27V<Vop<4.0V,23V<Vpb<27V, 19 19 ns
Cb =30 pF, Ro = 2.7 kQ
1.8V<Vop<33V,1.6V<Vp<2.0V"™? 19 19 ns
Cb =30 pF, Ro = 5.5 kQ
Delay time from tkso1 40V<Vop<55V,27V<Ve<4.0V, 25 25 ns
SCKpT to Cb =30 pF, Ro = 1.4 kQ
Note
SOp output " 27V<Voo<4.0V,23V<Vo<27V, 25 25 ns
Cb =30 pF, Ro = 2.7 kQ
1.8V <Vop<3.3V,1.6V<Vs<20V™? 25 25 ns
Cb =30 pF, Ro = 5.5 kQ

Notes 1. When DAPmMn = 0 and CKPmn =1, or DAPmn = 1 and CKPmn = 0.
2. Use it with Vbp > Vb.

Cautions 1. Select the TTL input buffer for the Slp pin and the N-ch open drain output (Vop tolerance) mode for the
SOp pin and SCKp pin by using port input mode register 1 (PIM1) and port output mode register 1
(POM1). For ViHand Vi, see the DC characteristics with TTL input buffer selected.
2. CSI01 and CSI11 cannot communicate at different potential.

Remarks 1. Rb [Q]: Communication line (SCKp, SOp) pull-up resistance, Co [F]: Communication line (SCKp, SOp)
load capacitance, Vb [V]: Communication line voltage

2. p: CSI number (p = 00, 20), m: Unit number (m = 0, 1), n: Channel number (n = 0)

CSI mode connection diagram (during communication at different potential)

<Master> Vb Vb
SCKp SCK
. RL78 Slp SO User's device
microcontroller
SOp Sl
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RL78/G12 2. ELECTRICAL SPECIFICATIONS (Ta = -40 to +85°C)

LVD detection voltage of interrupt & reset mode
(Ta = —40 to +85°C, Veor < Voo < 5.5 V, Vss = 0 V)

Parameter Symbol Conditions MIN. TYP. MAX. Unit
Interrupt and reset | Vivoso Vrocz, Vroct, Vroco = 0, 0, 1, falling reset voltage 1.80 1.84 1.87 \
mode Vivoe LVIS1, LVISO =1, 0 Rising reset release voltage 1.94 1.98 2.02 v

Falling interrupt voltage 1.90 1.94 1.98 \Y
Vivos2 LVIS1, LVIS0 =0, 1 Rising reset release voltage 2.05 2.09 2.13 \
Falling interrupt voltage 2.00 2.04 2.08 \Y
Vivbes LVIS1, LVISO=0,0 Rising reset release voltage 3.07 3.13 3.19 \
Falling interrupt voltage 3.00 3.06 3.12 \Y
Vivbco Vpocz, Vroct, Vroco = 0, 1, 0, falling reset voltage 2.40 2.45 2.50 \Y
Vivbet LVIS1, LVISO=1,0 Rising reset release voltage 2.56 2.61 2.66 \
Falling interrupt voltage 2.50 2.55 2.60 \Y
Vivbez LVIS1, LVISO=0, 1 Rising reset release voltage 2.66 2.71 2.76 \
Falling interrupt voltage 2.60 2.65 2.70 v
Vivbcs LVIS1, LVISO =0, 0 Rising reset release voltage 3.68 3.75 3.82 \
Falling interrupt voltage 3.60 3.67 3.74 \
VLvopo Vrocz, Vroct, Vroct = 0, 1, 1, falling reset voltage 2.70 2.75 2.81 \'
Vivop1 LVIS1, LVISO=1,0 Rising reset release voltage 2.86 2.92 2.97 \
Falling interrupt voltage 2.80 2.86 2.91 Vv
Vivbp2 LVIS1, LVISO=0, 1 Rising reset release voltage 2.96 3.02 3.08 \Y
Falling interrupt voltage 2.90 2.96 3.02 \Y
Vivobps LVIS1, LVIS0=0, 0 Rising reset release voltage 3.98 4.06 4.14 \
Falling interrupt voltage 3.90 3.98 4.06 \Y

2.6.5 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 Svop 54 V/ms

Caution Make sure to keep the internal reset state by the LVD circuit or an external reset until Voo reaches the
operating voltage range shown in 28.4 AC Characteristics.
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RL78/G12 3. ELECTRICAL SPECIFICATIONS (G: INDUSTRIAL APPLICATIONS Ta = -40 to +105°C)

(2) During communication at same potential (CSI mode) (master mode, SCKp... internal clock output)
(Ta=-40 to +105°C,2.4 V< Voo <5.5V, Vss =0 V)

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

SCKp cycle time tkevi tkevt > 4ffck 27V<Vop<55V 334 ns
24V <Vopb<55V 500 ns

SCKp high-/low-level width tkH1, 40V<Vop<55V tkev1/2-24 ns
kL1 27V<Vopb<55V tkev1/2-36 ns

24V<Vopb<55V tkev1/2-76 ns

Slp setup time (to SCKpT) "** tsikt 40V<Vop<55V 66 ns
2.7V <Vopb<55V 66 ns

24V <Vopb<55V 113 ns

Slp hold time (from SCKpT) "*** tisit 38 ns
Delay time from SCKp{ to tksor C =30 pF™** 50 ns

SOp output "**

Notes 1. When DAPmn = 0 and CKPmn = 0, or DAPmn = 1 and CKPmn = 1. The Slp setup time becomes “to
SCKpl” when DAPmn = 0 and CKPmn = 1, or DAPmn = 1 and CKPmn = 0.
2. When DAPmn = 0 and CKPmn = 0, or DAPmn = 1 and CKPmn = 1. The Slp hold time becomes “from
SCKpl” when DAPmn = 0 and CKPmn = 1, or DAPmn = 1 and CKPmn = 0.
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.
4. Cis the load capacitance of the SCKp and SOp output lines.

Caution Select the normal input buffer for the Slp pin and the normal output mode for the SOp and SCKp pins by
using port input mode register 1 (PIM1) and port output mode registers 0, 1, 4 (POMO, POM1, POM4).

Remarks 1. p: CSI number (p = 00, 01, 11, 20), m: Unit number (m = 0, 1), n: Channel number (n=0, 1, 3)
2. fmck: Serial array unit operation clock frequency
(Operation clock to be set by the serial clock select register m (SPSm) and the CKSmn bit of serial mode
register mn (SMRmn). m: Unit number (m = 0, 1), n: Channel number (n =0, 1, 3))

RO1DS0193EJ0210 Rev.2.10 Page 78 of 106
Mar 25, 201
ar 25, 2016 RENESAS



RL78/G12 3. ELECTRICAL SPECIFICATIONS (G: INDUSTRIAL APPLICATIONS 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.)

tkey,2

tKL1,2 tKH1, 2

SCKp \

-

tsik1,2 s, 2

Slp Input data

)

ks01,2

SOp ; Output data ><

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

tkan, 2

KH1, 2 L, 2

tsik1, 2 ks, 2

tKs01,2

SOp Output data ><

Remarks 1. p: CSI number (p = 00, 01, 11, 20), m: Unit number (m = 0, 1), n: Channel number (n =0, 1, 3)
2. fmck: Serial array unit operation clock frequency
(Operation clock to be set by the serial clock select register m (SPSm) and the CKSmn bit of serial
mode register mn (SMRmn). m: Unit number (m = 0,1), n: Channel number (n =0, 1, 3))
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RL78/G12 3. ELECTRICAL SPECIFICATIONS (G: INDUSTRIAL APPLICATIONS Ta = -40 to +105°C)

(5) Communication at different potential (1.8 V, 2.5V, 3 V) (UART mode)
(Ta=-40 to +105°C,2.4 V< Voo <5.5V, Vss =0 V)

Parameter Symbol Conditions HS (high-speed main) Unit
Mode
MIN. MAX.
Transfer Reception 40V<Vopb<55V, fmex/12 bps
rate " 27V<Vb<40V Note
Theoretical value of the maximum 2.0 Mbps
transfer rate
fuck = fou 2
27V<Vopb<4.0V, fmex/12 bps

Note 1

23V<Vb<27V

Theoretical value of the maximum 2.0 Mbps

transfer rate

Note 2
fmek = fok

24V <Vop<33V, fvck/12 bps
16V<Ve<20V Note 1

Theoretical value of the maximum 2.0 Mbps

transfer rate

Note 2
fmek = fok

Transmission 40V<Vop<55V, Note 3 bps
27V<Vo<40V

Theoretical value of the maximum 2.0 Mbps
transfer rate Note 4
Co=50pF, Ro=14kQ, Vb=27V

27V<Vopb<4.0V, Note 5 bps
23V<Vb<27V,

Theoretical value of the maximum 1.2 Mbps
transfer rate Note 6
Co=50pF, Ro=2.7kQ, Vb =23V

24V <Vop<33V, Notes bps
16V<Vb<20V 2,7
Theoretical value of the maximum 0.43 Mbps
transfer rate Note 8

Co=50pF, Ro=55kQ, Vb=16V

Notes 1. Transfer rate in the SNOOZE mode is 4800 bps only.
2. The maximum operating frequencies of the CPU/peripheral hardware clock (fck) are:
HS (high-speed main) mode: 24 MHz (2.7 V <Vbp <5.5 V)
16 MHz (2.4 V <Vbb <5.5V)
3. The smaller maximum transfer rate derived by using fuck/12 or the following expression is the valid
maximum transfer rate.
Expression for calculating the transfer rate when 4.0 V<Vop <55V and2.7V<Vb<4.0V

1

Maximum transfer rate = 20 [bps]
{~Cox Rox In (1 - V )} x 3
b
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RL78/G12 3. ELECTRICAL SPECIFICATIONS (G: INDUSTRIAL APPLICATIONS Ta = -40 to +105°C)

UART mode connection diagram (during communication at different potential)

% Rb
TxDq Rx
RL78

. User's device
microcontroller

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

e

\
TxDq )g /

\ /!

s

1/Transfer rate

High-/Low-bit width

Baud rate error tolerance

RxDq / _\

Remarks 1. Rb[Q]: Communication line (TxDq) pull-up resistance, Co[F]: Communication line (TxDq) load capacitance,
Vp[V]: Communication line voltage

2. g: UART number (q = 0 to 2), g: PIM and POM number (g =0, 1)
3. fmck: Serial array unit operation clock frequency

(Operation clock to be set by the serial clock select register m (SPSm) and the CKSmn bit of serial mode
register mn (SMRmn).

m: Unit number, n: Channel number (mn = 00 to 03, 10, 11))

4. UARTO of the 20- and 24-pin products supports communication at different potential only when the
peripheral I/O redirection function is not used.
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RL78/G12 3. ELECTRICAL SPECIFICATIONS (G: INDUSTRIAL APPLICATIONS Ta = -40 to +105°C)

(7) Communication at different potential (1.8 V, 2.5 V, 3 V) (CSI mode) (slave mode, SCKp... external clock input)
(Ta =-40 to +105°C,2.4 V< Voo <5.5V, Vss =0 V)

Parameter Symbol Conditions HS (high-speed main) Unit
Mode
MIN. MAX.
SCKp cycle time"™' tkcve 40V<Vop<55YV, 20 MHz < fuck < 24 MHz 24/fuck ns
27V<Vb<40V 8 MHz < fwck <20 MHz 20/fmek ns
4 MHz < fuck <8 MHz 16/fmek ns
fuek <4 MHz 12/fmek ns
27V<Vop<4.0V, 20 MHz < fmck < 24 MHz 32/fwck ns
23V<W<27V 16 MHz < fuck <20 MHz 28/fmck ns
8 MHz < fwck < 16 MHz 24/fmck ns
4 MHz < fuck <8 MHz 16/fmek ns
fueck <4 MHz 12/fmek ns
24V <Vop<33V, 20 MHz < fmck < 24 MHz 72/fmck ns
16V<W<20V 16 MHz < fuck <20 MHz 64/fmck ns
8 MHz < fwck < 16 MHz 52/fmck ns
4 MHz < fuck < 8 MHz 32/fmek ns
fueck <4 MHz 20/fmek ns
SCKp high-/low-level tkHz, 40V<Vop<55V,27V<Vb<40V tkcye/2 — 24 ns
width tiaz 27V<Von<4.0V,23V<Vo<27V tkove/2 — 36 ns
24V<Vop<33V,1.6V<Vpb<2.0V tkey2/2 — 100 ns
Slp setup time tsike 40V<Vop<55V,27V<Vop<4.0V 1/ivex + 40 ns
(to SCKpT) *** 27V<Von<40V,23V<Vo<27V v+ 40 ns
24V<Vop<33V,1.6V<Vop<2.0V 1/fvck + 60 ns
Slp hold time tksiz 1/imex + 62 ns
(from SCKp™T) "**
Delay time from SCKp\{ to | tksoz 40V<Vop<55V,27V<Vb<4.0V, 2/fmek + ns
SOp output **** Co =30 pF, Ro= 1.4 kQ 240
27V<Vop<40V,23V<Vpe<27V, 2/fmek + ns
Cb = 30 pF, Ro = 2.7 kQ 428
24V <Vop<33V,1.6V<Vb<20V, 2/fmek + ns
Cb =30 pF, Ro = 5.5 kQ 1146

Notes 1. Transfer rate in the SNOOZE mode: MAX. 1 Mbps
2. When DAPmn = 0 and CKPmn = 0, or DAPmn = 1 and CKPmn = 1. The Slp setup time becomes “to
SCKpl” when DAPmn = 0 and CKPmn = 1, or DAPmn = 1 and CKPmn = 0.
3. When DAPmn = 0 and CKPmn = 0, or DAPmn = 1 and CKPmn = 1. The Slp hold time becomes “from
SCKpY{” when DAPmn = 0 and CKPmn = 1, or DAPmn = 1 and CKPmn = 0.
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.

Cautions 1. Select the TTL input buffer for the Slp and SCKp pins and the N-ch open drain output (Vob tolerance)
mode for the SOp pin by using port input mode register 1 (PIM1) and port output mode register 1
(POM1). For ViHand Vi, see the DC characteristics with TTL input buffer selected.
2. CSI01 and CSI11 cannot communicate at different potential.
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RL78/G12 3. ELECTRICAL SPECIFICATIONS (G: INDUSTRIAL APPLICATIONS Ta = -40 to +105°C)

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

tkeyz

tkH2 tkie
/ /
SCKp /
\
tsik2 tksi2
Slp Input data
tksoz
SOp Output data

Remark p: CSI number (p = 00, 20), m: Unit number (m = 0, 1), n: Channel number (n = 0)
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RL78/G12 3. ELECTRICAL SPECIFICATIONS (G: INDUSTRIAL APPLICATIONS Ta = -40 to +105°C)

LVD detection voltage of interrupt & reset mode
(Ta = —-40 to +105°C, Vror < Voo < 5.5V, Vss =0 V)

Parameter Symbol Conditions MIN. TYP. MAX. Unit
Interrupt and reset | Vivooo Vpocz, Vroct, Vroct =0, 1, 1, falling reset voltage 2.64 2.75 2.86 \
mode VLvoD! LVIS1, LVISO =1, 0 Rising reset release voltage 2.81 2.92 3.03 v

Falling interrupt voltage 2.75 2.86 2.97 \Y
Vivpp2 LVIS1, LVIS0 =0, 1 Rising reset release voltage 2.90 3.02 3.14 \
Falling interrupt voltage 2.85 2.96 3.07 \Y
VLvops LVIS1, LVIS0=0,0 Rising reset release voltage 3.90 4.06 4.22 \
Falling interrupt voltage 3.83 3.98 413 \

3.6.5 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 Svop 54 Vims

Caution Make sure to keep the internal reset state by the LVD circuit or an external reset until Voo reaches the
operating voltage range shown in 29.4 AC Characteristics.

RO1DS0193EJ0210 Rev.2.10 Page 101 of 106
Mar 25, 201
ar 25, 2016 RENESAS



