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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)

2.4 AC Characteristics

(TA=-401t0 +85°C,1.8V<Vpp<5.5V,Vss=0V)

ltems Symbol Conditions MIN. TYP. MAX. Unit
Instruction cycle (minimum | Tey Main system HS (High- 27V<Vop<55V 0.04167 1 us
instruction execution time) clock (fmain) speed main) 24V <Vop <27V 0.0625 1 s
operation mode
LS (Low- 1.8V<Vop<55V 0.125 1 us
speed main)
mode
During self HS (High- 27V <Vop<55V 0.04167 1 us
programming | speedmain) | 5 4y <vpp <27V | 0.0625 1 s
mode
LS (Low- 1.8V<Vop<55V 0.125 1 us
speed main)
mode
External main system clock | fex 2.7V <Vop<55V 1.0 20.0 MHz
frequency 24V <Vop<27V 1.0 160 | MHz
1.8V<Vp<24V 1.0 8.0 MHz
External main system clock | texn, texc | 2.7V <Vop<5.5V 24 ns
input high-level width, low- 24V <Vop<2.7V 30 ns
level width
1.8V <Vp<24V 60 ns
TIOO to TIO7 input high-level | tr, tnc 1/fmek + ns
width, low-level width 10
TOO00 to TOO7 output fro 40V<Vop<55V 12 MHz
frequency 27V <Von<4.0V 8 MHz
1.8V<Vp<27V 4 MHz
PCLBUZ0, or PCLBUZA1 froL 40V<Vop<55V 16 MHz
output frequency 27V <Von<4.0V 8 MHz
1.8V<Vp<27V 4 MHz
INTPO to INTP5 input high- | tmH, tnm 1 us
level width, low-level width
KRO to KR9 input available R 250 ns
width
RESET low-level width tRsL 10 us

Remark fumck: Timer array unit operation clock frequency
(Operation clock to be set by the timer clock select register 0 (TPS0) and the CKSOn bit of timer mode
register On (TMRON). n: Channel number (n = 0 to 7))
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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)

(3) During communication at same potential (CSI mode) (master mode, SCKp... internal clock output)
(Ta=-40to +85°C,1.8 V<Vopn<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 tkey1 tkev1 > 4ffck | 27V <Vop<5.5V 167 500 ns
24V <Vop<55V 250 500 ns
1.8V <Vop<55V - 500 ns

SCKp high-/low-level width tKH1, 40V<Vop<55V tkey1/2-12 tkev1/2-50 ns

tKLt 27V<Vob<55V tkev1/2-18 tkey1/2-50 ns
24V <Vop<55V tkey1/2-38 tkev1/2-50 ns
1.8V<Vop<55V - tkey1/2-50 ns

Slp setup time (to SCKpT) tsik1 40V<Vopb<55V 44 110 ns

o 2.7V <Von<55V 44 110 ns

24V <Vop<55V 75 110 ns
1.8V<Vop<55V - 110 ns

Slp hold time tksit 19 19 ns

(from SCKpT) "*°?

Delay time from SCKp{ to tksot C =30 pF"* 25 25 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
SCKpJ," 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: “1, 3" is
only for the R5F102 products)
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: “1, 3" is only for the
R5F102 products.))
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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)

(6) Communication at different potential (1.8 V, 2.5V, 3 V) (UART mode)
(Ta=-40to +85°C,1.8 V< Vop<5.5V,Vss=0V)

Co=50pF,Ro=55kQ, Vb=1.6V

Parameter | Symbol Conditions HS (high-speed LS (low-speed Unit
main) Mode main) Mode
MIN. MAX. MIN. MAX.
Transfer Reception 40V<Vop<5.5YV, fmek/6 fmck/6 bps
rate " 27V<Vo<4OV Notet Note!
Theoretical value of the maximum 4.0 1.3 Mbps
transfer rate
fuok = fod
27V<Vop<4.0V, fmek/6 fmek/6 bps
2 3 V < Vb <27 V Note1 Note1
Theoretical value of the maximum 4.0 1.3 Mbps
transfer rate
fuck = fok 2
1.8V<Vop<33V, fmek/6 fmek/6 bps
1.6VSVb§2.0 V Notes1, 2 Notes1, 2
Theoretical value of the maximum 4.0 1.3 Mbps
transfer rate
fuck = fok 2
Transmission | 4.0V <Vop<5.5V, Note4 Note4 bps
27V<Ve<40V
Theoretical value of the maximum 2.8 2.8 Mbps
transfer rate Note5 Note5
Co=50pF, Ro=1.4kQ,Vo=2.7V
27V<Vopb<4.0V, Note6 Note6 bps
23V<Vb<27V,
Theoretical value of the maximum 1.2 1.2 Mbps
transfer rate Note7 Note7
Co=50pF, Ro=2.7 kQ, Vo =23V
1.8V<Vop<33YV, Notes Notes bps
16V<Vo<20V 2,8 2,8
Theoretical value of the maximum 0.43 0.43 Mbps
transfer rate Note9 Noteo

Notes 1. Transfer rate in the SNOOZE mode is 4800 bps only.

2. Use it with Vbp > Vb.

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 (2.4 V <Vbp <5.5V)

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

4. The smaller maximum transfer rate derived by using fmck/6 or the following expression is the valid
maximum transfer rate.
Expression for calculating the transfer rate when 4.0V <Vop <55V and2.7V<Vb<4.0V

1
Maximum transfer rate = 20 [bps]

{~Cbox Rox In (1 - Vo )} x 3

1 .
Transfer rate x 2 {=Cox RoxIn (1~ Vb il
Baud rate error (theoretical value) = 7 x 100 [%]

(m) x Number of transferred bits

* This value is the theoretical value of the relative difference between the transmission and reception sides.
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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) (1/3)
(Ta =-40 to +85°C,1.8 V<Vpop<Vpop<5.5V, Vss =0 V)

Parameter Symbol Conditions HS (high-speed main) | LS (low-speed main) | Unit
Mode Mode
MIN. MAX. MIN. MAX.
SCKp cycle time tkeyt tkev1 > 4/ffck | 4.0V <Vop <55V, 300 1150 ns

27V<Vb<40V,

Co =30 pF, Ro = 1.4 kQ
27V<Vop<4.0V, 500 1150 ns
23V<Vb<27V,

Cb = 30 pF, Ro = 2.7 kQ
1.8V <Vop<3.3V, 1150 1150 ns
16V <Ve<2.0V ™
Cb =30 pF, Ro = 5.5 kQ

SCKp high-level width | tkx1 40V<Vop<55V,27V<Vb<4.0V, tkev1/2 —75 tkey1/2-75 ns
Cb =30 pF, Ro = 1.4 kQ
27V<Vop<4.0V,23V<Vb<27V, tkey1/2 =170 tkey1/2-170 ns

Co = 30 pF, Ro = 2.7 kQ

1.8V<Vop<33V,1.6V<Voe<20V™, | tccri/2-458 tkcv1/2-458 ns
Cb =30 pF, Ro = 5.5 kQ

SCKp low-level width | tus 40V<Von<55V,27V<Vo<4.0V, tevi/2 ~12 tkev1/2-50 ns
Cb =30 pF, Ro = 1.4 kQ

27V<Vop<4.0V,23V<Vb<27V, tkey1/2 —18 tkev1/2-50 ns
Cb =30 pF, Ro =2.7 kQ

1.8V<Vop<33V,1.6V<Vo<20V"™, | tkevi/2-50 tkey1/2-50 ns
Cb =30 pF, Ro = 5.5 kQ

Note Use it with Vbb > Vb.

Cautions 1. Select the TTL input buffer for the Slp pin and the N-ch open drain output (Voo tolerance) mode for the
SOp pin and SCKp pin by using port input mode register 1 (PIM1) and port output mode register 1
(POMH1). For Vit and Vi, see the DC characteristics with TTL input buffer selected.
2. CSI01 and CSI11 cannot communicate at different potential.

Remarks 1. Ro [Q2]: Communication line (SCKp, SOp) pull-up resistance, Cb [F]: Communication line (SCKp, SOp)
load capacitance, Vb [V]: Communication line voltage
2. p: CSI number (p = 00, 20)
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RL78/G12 2. ELECTRICAL SPECIFICATIONS (Ta = -40 to +85°C)

2.6.2 Temperature sensor/internal reference voltage characteristics

(Ta=-40to +85°C,2.4V<Von <5.5V, Vss =0 V, HS (high-speed main) mode

Parameter Symbol Conditions MIN. TYP. MAX. Unit
Temperature sensor output voltage V1mps2s Setting ADS register = 80H, 1.05 \Y
Ta = +25°C
Internal reference voltage Vear Setting ADS register = 81H 1.38 1.45 1.50 \
Temperature coefficient Fvrmps Temperature sensor output -3.6 mV/°C

voltage that depends on the

temperature
Operation stabilization wait time tavp 5 us
2.6.3 POR circuit characteristics
(Ta = —40 to +85°C, Vss =0 V)
Parameter Symbol Conditions MIN. TYP. MAX. Unit
Detection voltage Vror Power supply rise time 1.47 1.51 1.55 \
VPDR Power supply fall time 1.46 1.50 1.54 \'%
Minimum pulse width " Tew 300 us

Note Minimum time required for a POR reset when Voo exceeds below Veor. This is also the minimum time required
for a POR reset from when Voo exceeds below 0.7 V to when Voo exceeds Vror While STOP mode is entered or
the main system clock is stopped through setting bit 0 (HIOSTOP) and bit 7 (MSTOP) in the clock operation
status control register (CSC).

Tew

Supply voltage (Vob)

Veoror 0.7V
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RL78/G12 2. ELECTRICAL SPECIFICATIONS (Ta = -40 to +85°C)

2.6.4 LVD circuit characteristics

LVD Detection Voltage of Reset Mode and Interrupt Mode
(Ta =-40 to +85°C, VbR < VoD < 5.5V, Vss =0 V)

Parameter Symbol Conditions MIN. TYP. MAX. Unit

Detection supply voltage Vivoo Power supply rise time 3.98 4.06 414 \%
Power supply fall time 3.90 3.98 4.06 \'%

Vivp1 Power supply rise time 3.68 3.75 3.82 \

Power supply fall time 3.60 3.67 3.74 \'%

Vivpz Power supply rise time 3.07 3.13 3.19 Vv

Power supply fall time 3.00 3.06 3.12 \Y

Vivps Power supply rise time 2.96 3.02 3.08 Vv

Power supply fall time 2.90 2.96 3.02 \

Vivp4 Power supply rise time 2.86 2.92 2.97 \'

Power supply fall time 2.80 2.86 2.91 \Y

Vivps Power supply rise time 2.76 2.81 2.87 \Y

Power supply fall time 2.70 2.75 2.81 \Y

VLivoe Power supply rise time 2.66 2.71 2.76 \Y

Power supply fall time 2.60 2.65 2.70 \'%

Vivor Power supply rise time 2.56 2.61 2.66 \

Power supply fall time 2.50 2.55 2.60 \Y

Vivos Power supply rise time 2.45 2.50 2.55 Vv

Power supply fall time 2.40 2.45 2.50 \Y

Vivpg Power supply rise time 2.05 2.09 2.13 Vv

Power supply fall time 2.00 2.04 2.08 \

Vivbio Power supply rise time 1.94 1.98 2.02 \'

Power supply fall time 1.90 1.94 1.98 \Y

Vivo11 Power supply rise time 1.84 1.88 1.91 \Y

Power supply fall time 1.80 1.84 1.87 \Y

Minimum pulse width tw 300 )7
Detection delay time 300 us
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RL78/G12 2. ELECTRICAL SPECIFICATIONS (Ta = -40 to +85°C)

<R> 2.7 Data Memory STOP Mode Low Supply Voltage Data Retention Characteristics

(Ta = —40 to +85°C, Vss =0 V)

Parameter Symbol Conditions MIN. TYP. MAX. Unit
Data retention supply voltage VbooR 1.46 " 5.5 \
<R> Note This depends on the POR detection voltage. For a falling voltage, data in RAM are retained until the voltage

reaches the level that triggers a POR reset but not once it reaches the level at which a POR reset is generated.

0 STOP mode Operation mode

RAM data retention ——

Voo T VoopR
STOP instruction execution
/
Standby release signal
(interrupt request) N
0
2.8 Flash Memory Programming Characteristics
(Ta=-40to +85°C,1.8 V< Vop<5.5V,Vss=0V)
<R> Parameter Symbol Conditions MIN. TYP. MAX. | Unit
System clock frequency fok 1 24 MHz
Code flash memory rewritable times | Cerwr Retained for 20 years 1,000 Times
Notes 1,2,3 Taz 85°C
Data flash memory rewritable times Retained for 1 year 1,000,000
Notes 1,2,3 Ta = 25°C
Retained for 5 years 100,000
Ta=85°C
Retained for 20 years 10,000
Ta=85°C

Notes 1. 1 erase + 1 write after the erase is regarded as 1 rewrite. The retaining years are until next rewrite after the

rewrite.
2. When using flash memory programmer and Renesas Electronics self programming library
3. These are the characteristics of the flash memory and the results obtained from reliability testing by

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

2.9 Dedicated Flash Memory Programmer Communication (UART)

(Ta =-40 to +85°C,1.8 V< Vop <5.5V,Vss=0V)
Parameter Symbol Conditions MIN. TYP. MAX. Unit

Transfer rate During serial programming 115,200 1,000,000 bps

2.10 Timing of Entry to Flash Memory Programming Modes

(Ta=-40to +85°C,1.8 V< Vop<5.5V,Vss=0V)

Parameter Symbol Conditions MIN. TYP. MAX. Unit
Time to complete the communication for the initial | tsunit POR and LVD reset are 100 ms
setting after the external reset is released released before external

reset release

Time to release the external reset after the TOOLO | tsu POR and LVD reset are 10 s
pin is set to the low level released before external
reset release

Time to hold the TOOLO pin at the low level after | tvo POR and LVD reset are 1 ms
the external reset is released released before external

(excluding the processing time of the firmware to reset release

control the flash memory)

<1>  <2> <3> <4>
\
i
|
|

1

RESET /

tHp + software

3 4

proqessing 1-byte data for
,_t'L., setting mode

TOOLO

tsu tsuiniT

<1> The low level is input to the TOOLO pin.

<2> The external reset is released (POR and LVD reset must be released before the external
reset is released.).

<3> The TOOLDO pin is set to the high level.

<4> Setting of the flash memory programming mode by UART reception and complete the baud
rate setting.

Remark tsuinim: Communication for the initial setting must be completed within 100 ms after the external reset is released
during this period.
tsu:  Time to release the external reset after the TOOLO pin is set to the low level
tho:  Time to hold the TOOLO pin at the low level after the external reset is released (excluding the processing
time of the firmware to control the flash memory)
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RL78/G12 3. ELECTRICAL SPECIFICATIONS (G: INDUSTRIAL APPLICATIONS Ta = -40 to +105°C)

3.3.2 Supply current characteristics

(1) 20-, 24-pin products

(Ta = —40 to +105°C, 2.4 V< Vop < 5.5 V, Vss = 0 V) (1/2)
Parameter | Symbol Conditions MIN. | TYP. | MAX. Unit
Supply lop1 Operating |HS (High-speed | fin =24 MHZ"* |Basic Voo=5.0V 1.5 mA
current™’ mode main) mode"** operation |\, _ 3y 15
Normal | Voo =5.0V 3.3 5.3 mA
operation | v, — 3.0 v 33 | 53
fin = 16 MHZ"™** Voo =5.0V 2.5 3.9 mA
Voo =3.0V 2.5 3.9
fux = 20 MHZ"**%, Square wave input 2.8 4.7 mA
V=50V Resonator connection 3.0 4.8
fux = 20 MHZ"**?, Square wave input 2.8 4.7 mA
Voo =30V Resonator connection 3.0 4.8
fux = 10 MHZ"*?, Square wave input 1.8 2.8 mA
hbl A Resonator connection 1.8 2.8
fux = 10 MHZ"*?, Square wave input 1.8 28 mA
Voo =30V Resonator connection 1.8 2.8

Notes 1. Total current flowing into Vop, 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, I/O port, and on-chip pull-up/pull-down
resistors and the current flowing during data flash rewrite.

2. When high-speed on-chip oscillator clock is stopped.
3. When high-speed system clock is stopped
4. Relationship between operation voltage width, operation frequency of CPU and operation mode is as
follows.
HS(High speed main) mode: Vbob=2.7 Vt0 5.5V @1 MHz to 24 MHz
Vob=2.4Vt055V @1 MHz to 16 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. Temperature condition of the TYP. value is Ta = 25°C.
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RL78/G12 3. ELECTRICAL SPECIFICATIONS (G: INDUSTRIAL APPLICATIONS Ta = -40 to +105°C)

(3) Peripheral functions (Common to all products)
(TA=-40to +105°C,2.4V<Vbp<5.5V,Vss=0V)

Parameter Symbol Conditions MIN. TYP. MAX. Unit
Low-speed onchip [l 0.20 LA
oscillator operating
current
12-bit interval timer Imka 0.02 LA

operating current

Notes 1,2,3

Watchdog timer IwoT fi,=15 kHz 0.22 LA
operating current Notes 1,24

A/D converter lanc When conversion Normal mode, AVrerp = Voo = 5.0 V 1.30 1.70 mA
operating current Notes 1,8 at maximum speed [ | j. voltage mode 0,50 0.70 mA

AVgerr = Voo = 3.0 V

A/D converter laDREF 75.0 LA
reference voltage
operating current

Note 1

Temperature sensor ITmps 75.0 LA
operating current

Note 1

LVD operating current | ILvo 0.08 HA
Notes 1,6
Self-programming IFsp 2.00 12.20 mA
operating current Notes 1.8
BGO operating lsco 2.00 | 12.20 mA
current Notes 1.7
SNOOZE operating Isnoz ADC operation The mode is performed "*°* 0.50 1.10 mA
Note 1
current The A/D conversion operations are 1.20 2.04 mA
performed, Low voltage mode, AVrerp
=Vob=3.0V
CSI/UART operation 0.70 1.54 mA
Notes 1. Current flowing to the Vob.

2.
3.

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 Iop1, 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, Ibb2 or
Iops and ILvo 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.

Remarks 1. fi.: Low-speed on-chip oscillator clock frequency

2. Temperature condition of the TYP. value is Ta = 25°C
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RL78/G12 3. ELECTRICAL SPECIFICATIONS (G: INDUSTRIAL APPLICATIONS Ta = -40 to +105°C)

TI/TO Timing

tri trH

TIOO to TIO7

1/fro

TOO00 to TO07 \

Interrupt Request Input Timing

tinTL
INTPO to INTP5 \

Key Interrupt Input Timing

tiNTH

RESET Input Timing

trRsL

RESET

tkR
KRO to KR9 l
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RL78/G12

3. ELECTRICAL SPECIFICATIONS (G: INDUSTRIAL APPLICATIONS Ta = -40 to +105°C)

3.5 Peripheral Functions Characteristics

AC Timing Test Point

3.5.1 Serial array unit

ViH/Vor
Vi/Vor

Vin/Vo
> Test points < VUV
I oL

(1) During communication at same potential (UART mode)
(Ta=-40to +105°C,2.4 V<Vop<5.5V, Vss=0V)

Parameter Symbol Conditions HS (high-speed main) Mode Unit
MIN. MAX.
Transfer rate fuek/12 bps
ote Theoretical value of the maximum transfer rate 2.0 Mbps

fork = fmek

Note2

Notes 1.
2.

Caution

Transfer rate in the SNOOZE mode is 4800 bps only.

The maximum operating frequencies of the CPU/peripheral hardware clock (fcik) are:

HS (high-speed main) mode: 24 MHz (2.7 V < Vbb < 5.5 V)
16 MHz (2.4 V <Vbb<5.5V)

Select the normal input buffer for the RxDq pin and the normal output mode for the TxDq pin by using port
input mode register g (PIMg) and port output mode register g (POMg).

UART mode connection diagram (during communication at same potential)

RL78
microcontroller

TxDq Rx

RxDq Tx

User's device

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

1/Transfer rate

High-/Low-bit width

Baud rate error tolerance

TxDq
RxDq

Remarks 1.
2.

g: UART number (g = 0 to 2), g: PIM, POM number (g = 0, 1)
fuck: 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))
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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))
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RL78/G12 3. ELECTRICAL SPECIFICATIONS (G: INDUSTRIAL APPLICATIONS Ta = -40 to +105°C)

(4) During communication at same potential (simplified I°’C mode)
(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.
SCLr clock frequency fscL Cb =100 pF, Ro = 3 kQ 100 "’ kHz
Hold time when SCLr = “L” tLow Cb =100 pF, Ro = 3 kQ 4600 ns
Hold time when SCLr = “H” trigH Cb =100 pF, Ro = 3 kQ 4600 ns
Data setup time (reception) tsu:pAT Cb =100 pF, Rb = 3 kQ 1/fmek + 580 °* ns
Data hold time (transmission) tHD:DAT Cb =100 pF, Ro = 3 kQ 0 1420 ns

Notes 1. The value must also be equal to or less than fmck/4.
2. Set tsu:paT so that it will not exceed the hold time when SCLr = "L" or SCLr = "H".

Caution Select the N-ch open drain output (Vop tolerance) mode for SDAr by using port output mode register h

(POMh).

Simplified I°C mode connection diagram (during communication at same potential)

Vob

% Rb
SDAr SDA

RL78

. User's device
microcontroller

SCLr SCL

Simplified I°C mode serial transfer timing (during communication at same potential)

1/fscL

tLow tHiGH

SCLr \
./—
SDAr

tHD:DAT tsu:aT

Remarks 1. Ro [Q2]:Communication line (SDAr) pull-up resistance
Cb [F]: Communication line (SCLr, SDAr) load capacitance
2. r:1IC number (r =00, 01, 11, 20), h: = POM number (h =0, 1, 4, 5)
3. fwmck: 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 (0, 1, 3))
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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)

Simplified I°C mode connection diagram (during communication at different potential)

Vb Vb
§ Ro % Ro
SDAr ® SDA
. RL78 User's device
microcontroller
SCLr SCL

Simplified I°C mode serial transfer timing (during communication at different potential)

1/fscL

tLow tHiGH

SCLr \ | /

o /\ ey = |

tHD : DAT tsu:pat

Remarks 1. Rb [Q]: Communication line (SDAr, SCLr) pull-up resistance, Co [F]: Communication line (SDAr, SCLr)
load capacitance, Vb [V]: Communication line voltage
2. r:lIC Number (r = 00, 20)
3. fwmck: 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))
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Description

Rev. Date Page Summary
2.00 Sep 06, 2013 55 Modification of description and Notes 3 and 4 in 2.6.1 (3)
56 Modification of description and Notes 3 and 4 in 2.6.1 (4)
57 Modification of table in 2.6.2 Temperature sensor/intemal reference voltage characteristics
57 Modification of table and Note in 2.6.3 POR circuit characteristics
58 Modification of table in 2.6.4 LVD circuit characteristics
59 Modification of table of LVD detection voltage of interrupt & reset mode
59 Modification of number and title to 2.6.5 Power supply voltage rising slope characteristics
61 Modification of table, figure, and Remark in 2.10 Timing of Entry to Flash Memory

Programming Modes

62 to 103 Addition of products of industrial applications (G: TA = -40 to +105°C)

104 to 106 | Addition of products of industrial applications (G: TA = -40 to +105°C)

2.10 Mar 25, 2016 6 Modification of Figure 1-1 Part Number, Memory Size, and Package of RL78/G12
7 Modification of Table 1-1 List of Ordering Part Numbers
8 Addition of product name (RL78/G12) and description (Top View) in 1.4.1 20-pin
products
9 Addition of product name (RL78/G12) and description (Top View) in 1.4.2 24-pin
products
10 Addition of product name (RL78/G12) and description (Top View) in 1.4.3 30-pin
products
15 Modification of description in 1.7 Outline of Functions
16 Modification of description, and addition of target products
52 Modification of note 2 in 2.5.2 Serial interface IICA
60 Modification of title and note, and addition of caution in 2.7 RAM Data Retention
Characteristics
60 Modification of conditions in 2.8 Flash Memory Programming Characteristics
62 Modification of description, and addition of target products and remark
94 Modification of note 2 in 3.5.2 Serial interface IICA
102 Modification of title and note in 3.7 RAM Data Retention Characteristics
102 Modification of conditions in 3.8 Flash Memory Programming Characteristics

104 to 106 | Addition of package name

All trademarks and registered trademarks are the property of their respective owners.

SuperFlash is a registered trademark of Silicon Storage Technology, Inc. in several countries including the United
States and Japan.

Caution: This product uses SuperFlash® technology licensed from Silicon Storage Technology, Inc.
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