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Under development

RL78/IM1A

1. OUTLINE

1.3.2 30-pin products

e 30-pin plastic LSSOP (7.62 mm (300))

P20/ANIO/AVrerp Oe—n]
PO3/RxD1/CMP5P/ANI16 O=~—]
P02/TxD1/ANI17 O=—=
P120/ANI19 O=—+

P40/TOOLO O

RESET O——~

P137/INTPO O——=
P122/X2/EXCLK O—
P121/X1 O—=

REGC O—

Vss O——

Voo O——
P31/TI03/TO03/INTP4 O=—n]
P77/INTP11 O=—
P206/TKCOO05/DALIRXD4/TXRx4/INTP23 O~—

O

WO~NOOUA WNBR

30
29
28
27
26
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24
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16

[+——=0O P21/ANI1/AVRrerm

[=—=0O P22/ANI2/CMPOP

[=—=0O P24/ANI4/CMP1P

[«—=O P25/ANI5/CMP2P

[+—=O P26/ANI6/CMP3P

[+—=O P27/ANI7/CMP4P

[=—O P147/CMPCOM/ANI18

[=—=O P10/TxD0/TKCOO0O0/INTP20/SCLAOQ/(DALITXD4)
l+——=O P11/RXDO/TKCOOL/INTP21/SDAAO/(TIO7)/(DALIRXDA)/(TxRx4)/(INTPO)
l«—=O P200/TKBOOO/INTP22

l«—=O P201/TKBOO1

l=—=O P202/TKBO10/(INTP21)

l«—=O P203/TKBO11/TKCOO02/(INTP20)

[«—=O P204/TKBO20/TKCO03

l«—=O P205/TKBO21/TKCOO04/DALITXD4

Caution Connect the REGC pin to Vss via a capacitor (0.47 to 1 uF).

Remarks 1. For pin identification, see 1.4 Pin Identification.

2. Functions in parentheses in the above figure can be assigned via settings in the peripheral 1/O
redirection register (PIOR1) or the input switch control register (ISC). See Figure 4-8 Format of
Peripheral 1/0 Redirection Register (PIOR1) and Figure 15-20 Format of Input Switch
Control Register (ISC) in the RL78/11A User's Manual.
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RL78/I1A 2. ELECTRICAL SPECIFICATIONS (G: Industrial applications, To = —40 to +105°C)

(Ta=-40 to +105°C, 2.7V <Vbp<5.5V, Vss =0 V)

Items Symbol Conditions MIN. TYP. MAX. Unit
Input leakage ILiH1 P02, P03, P05, P06, P10 to P12, | Vi = Vop 1 LA
current, high P20 to P22, P24 to P27, P30,
P31, P40, P75 to P77, P120,
P137, P147, P200 to P206,
RESET
ILiz P121 to P124 Vi = Vop In input port or 1 LA
(X1, X2, XT1, XT2, EXCLK, external clock
EXCLKS) input
In resonator 10
connection
Input leakage IuiL P02, P03, P05, P06, P10 to P12, | Vi = Vss -1
current, low P20 to P22, P24 to P27, P30,
P31, P40, P75 to P77, P120,
P137, P147, P200 to P206,
RESET
lLiz P121 to P124 Vi = Vss In input port or| -1 LA
(X1, X2, XT1, XT2, EXCLK, external clock
EXCLKS) input
In resonator -10 LA
connection
On-chip pull-up Ru P02, P03, P05, P06, P10 to P12, | Vi = Vss, In input port 10 20 100 kQ
resistance P30, P31, P40, P75 to P77,
P120, P147, P200 to P206

Remark Unless specified otherwise, the characteristics of alternate-function pins are the same as those of the
port pins.
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RL78/IM1A

2. ELECTRICAL SPECIFICATIONS (G: Industrial applications, To = —40 to +105°C)

2.3.2 Supply current characteristics

(Ta=—40 to +105°C, 2.7 V < Voo < 5.5V, Vss = 0 V) (1/2)

Parameter | Symbol Conditions MIN. TYP. MAX. Unit
Supply Ioo1 Operating | HS (high- fin = 32 MHZ""** Voo =5.0V 5.0 75 | mA
current mode speed main) Voo =3.0V 5.0 75 | mA
mOde Note 3
fin = 24 MHz Voo =5.0V 3.9 5.8 mA
Voo =3.0V 3.9 5.8 mA
fin = 16 MHZ""®? Voo =5.0V 2.9 4.2 mA
Vobo =3.0V 29 4.2 mA
LS (low- fin = 8 MHZ"*?, Voo =3.0V 1.3 2.0 mA
speed main) | TA=-40to + 85°C
modeNote 5
HS (high- fux = 20 MHZN*?, Square wave input 3.2 4.9 mA
speed main) | Voo = 5.0 V Resonator connection 3.3 5.0 mA
mode
fux = 20 MHZN**?, Square wave input 3.2 4.9 mA
Voo =3.0V Resonator connection 3.3 5.0 mA
fux = 10 MHZN*®?, Square wave input 2.0 2.9 mA
Voo =5.0V Resonator connection 2.0 2.9 mA
fux = 10 MHZN**?, Square wave input 2.0 2.9 mA
Voo =3.0V Resonator connection 2.0 2.9 mA
LS (low- fux = 8 MHZ"**?, Square wave input 1.2 1.8 mA
speed main) | Voo =3.0V, Resonator connection 1.2 1.8 mA
mode Ta=-40to + 85°C
HS (high- fin = 4 MHZ""* Voo =5.0V 5.4 8.5 mA
speed main) | fe =64 MHz, foi =32 MHz [/, 1 =3y 5.4 85 mA
modeNote 5 s
fin =4 MHz Vobo=5.0V 3.3 5.7 mA
feuL = 64 MHz, fok = 16 MHz Voo =30V 33 57 mA
Subsystem | fsus = 32.768 kHz""** Square wave input 4.2 6.0 LA
clock Ta=-40°C Resonator connection 4.4 6.2 LA
operation Note -
fsus = 32.768 kHz Square wave input 4.2 6.0 LA
Ta=+25°C Resonator connection 4.4 6.2 LA
fsus = 32.768 kHZ 4 Square wave input 43 7.2 LA
Ta=+50°C Resonator connection 45 7.4 LA
fsus = 32.768 kHZ*** Square wave input 4.4 8.1 LA
Ta=+70°C Resonator connection 46 8.3 LA
fsus = 32.768 kHZ 4 Square wave input 5.2 11.4 LA
Ta=+85°C Resonator connection 54 11.6 LA
fsus = 32.768 kHZ*** Square wave input 6.9 20.8 LA
Ta=+105°C Resonator connection 7.1 21.0 LA

(Notes and Remarks are listed on the next page.)
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RL78/I1A 2. ELECTRICAL SPECIFICATIONS (G: Industrial applications, To = —40 to +105°C)

Notes 1. Total current flowing into Vop, including the input leakage current flowing when the level of the input pin is
fixed to Voo or Vss. The values below the MAX. column include the peripheral operation current.
However, not including the current flowing into the A/D converter, comparator, programmable gain
amplifier, 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 and subsystem clock are stopped.

3. When high-speed system clock and subsystem clock are stopped.

4. When high-speed on-chip oscillator and high-speed system clock are stopped. When AMPHS1 = 1
(Ultra-low power consumption oscillation). However, not including the current flowing into the RTC, 12-
bit interval timer, and watchdog timer.

5. Relationship between operation voltage width, operation frequency of CPU and operation mode is as

below.
HS (high-speed main) mode: 2.7 V <Vbop < 5.5 V@1 MHz to 32 MHz
LS (low-speed main) mode: 2.7V <Vbob <5.5V@1 MHz to 8 MHz

Remarks 1. fux: High-speed system clock frequency (X1 clock oscillation frequency or external main system
clock frequency)
2. fin: High-speed on-chip oscillator clock frequency
3. fsus: Subsystem clock frequency (XT1 clock oscillation frequency)
4. Except subsystem clock operation, temperature condition of the TYP. value is Ta = 25°C

RO1DS0171EJ0310 Rev.3.10 RENESAS Page 25 of 105
Oct 31, 2016



RL78/I1A 2. ELECTRICAL SPECIFICATIONS (G: Industrial applications, To = —40 to +105°C)

(3) During communication at same potential (CSI mode) (slave mode, SCKp... external clock input)
(Ta =—40 to +105°CN°*® 2.7 V<Vop < 5.5V, Vss = 0 V)

Parameter Symbo Conditions HS (high-speed main) [LS (low-speed main) Mode| Unit
| Mode
MIN. MAX. MIN. MAX.

SCKop cycle time tkeyz 40V<Vop<55V |20 MHz < fuek 8/fvck - ns
Note 5

fmek < 20 MHz 6/fmck 6/fmck ns

27V <Vop<55V | 16 MHz < fmck 8/fmck - ns

fvek < 16 MHz 6/fvck 6/fmek ns
SCKp high-/low- tkH2, tkey2/2 tkey2/2 ns
level width tki2
Slp setup time tsikz 1/fmek+20 1/fmck+30 ns
(to SCKpT)N*e"
Slp hold time tisi2 1/fmex+31 1/fmek+31 ns
(from SCKpT)*e?
Delay time from tksoz | C =30 pFhoe* 2/fwck+ 2/fvck+ ns
SCKp/{ to SOp 44 110
OutputNote 3

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

SCKpd” 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
SCKp{” 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®T” when DAPmn = 0 and CKPmn = 1, or DAPmn = 1 and CKPmn = 0.

4. C is the load capacitance of the SOp output lines.

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

6. Operating conditions of LS (low-speed main) mode is Ta = —40 to +85 °C.

Caution Select the normal input buffer for the Slp 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).

Remarks 1. p: CSI number (p = 00), m: Unit number (m = 0), n: Channel number (n = 0),
g: PIM and POM number (g = 1)

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))

1/Transfer rate

High-/Low-bit width

Baud rate error tolerance

/
TxDq
RxDq
N
R01DS0171EJ0310 Rev.3.10 RENESAS Page 35 of 105
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RL78/IM1A

2. ELECTRICAL SPECIFICATIONS (G: Industrial applications, To = —40 to +105°C)

CSI mode connection diagram (during communication at same potential)

SCKp \

Slp

SOp

RL78
microcontroller

SCKp

Slp

SOp

SCK

SO

Sl

User's device

CSI mode serial transfer timing (during communication at same potential)

(When DAPmn = 0 and CKPmn = 0, or DAPmn =1 and CKPmn =1.)

tkevi, 2

ki, 2 tkHL, 2

.

tsiky, 2 tksi, 2

Input data

tkso1, 2

]

<

Output data

X

CSI mode serial transfer timing (during communication at same potential)

(When DAPmn = 0 and CKPmn =1, or DAPmn =1 and CKPmn = 0.)

tkeye, 2

SCKp /

Sip

tkHL, 2

tkLa, 2

|

tsik1, 2 tksi1, 2

Input data

tkso1, 2

]

SOp

Output data

Remarks 1. p: CSl number (p = 00)

2. m: Unit number, n: Chan

nel number (mn = 00)
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RL78/I1A 2. ELECTRICAL SPECIFICATIONS (G: Industrial applications, To = —40 to +105°C)

UART mode connection diagram (during communication at different potential)

TxDq

RL78 microcontroller

RxDq

Vb

%Rb
Rx

Tx

User's device

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

1/Transfer rate

Low-bit width

TxDq

\

High-bit width

Baud rate error tolerance

— = = =

/

1/Transfer rate

High-/Low-bit width

Baud rate error tolerance

RxDq <

Caution Select the TTL input buffer for the RxDq pin and the N-ch open drain output (Voo tolerance)

mode for the TxDq pin by using port input mode register g (PIMg) and port output mode

register g (POMg).

Remarks 1. Ro[Q]: Communication line (TxDq) pull-up resistance, Vb[V]: Communication line voltage
2. q: UART number (q =0, 1), g: PIM and POM number (g = 0, 1)
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RL78/IM1A

2. ELECTRICAL SPECIFICATIONS (G: Industrial applications, To = —40 to +105°C)

(5) Communication at different potential (2.5 V, 3 V) (CSI mode) (master mode, SCKp... internal clock output)
(Ta=—40 to +105°C V***3 2.7 V< Vop < 5.5V, Vss =0 V)

Parameter Symbol Conditions HS (high-speed LS (low-speed Unit
main) Mode main) Mode
MIN. MAX. MIN. MAX.
SCKp cycle time | tkcy1 tkeyr > 2/fck | 4.0V <Vop<55V,2.7V<Vb<4.0V, 200 1150 ns
Cb =30 pF, Ro = 1.4 kQ
27V<Vop<4.0V,23V<Vp<27V, 300 1150 ns
Cb =30 pF, Ro = 2.7 kQ
SCKp high-level | tkx1 40V<Vop<55V,27V<Vb<4.0V, tkey1/2 — 50 tkev1/2 = 75 ns
width Cb =30 pF, Ro = 1.4 kQ
27V<Vop<40V,23V<Vp<27V, trey1/2 — trey1/2 — ns
Cb =30 pF, Ro = 2.7 kQ 120 170
SCKp low-level kL 40V<Vop<55V,27V<Vb<4.0V, tkev1/2 -7 tkev1/2 — 50 ns
width Cb =30 pF, Ro = 1.4 kQ
27V<Vop<40V,23V<Vp<27V, tkev1/2 — 10 tkey1/2 — 50 ns
Cb =30 pF, Ro = 2.7 kQ
Slp setup time tsiki 40V<Vop<55V,27V<Vb<4.0V, 81 479 ns
(to SCKpT)¥ere? Cb = 30 pF, Ro = 1.4 kQ
27V<Vop<40V,23V<Vb<27V, 177 479 ns
Cb =30 pF, Ro = 2.7 kQ
Slp hold time tksi1 40V<Vop<55V,27V<Vb<4.0V, 10 19 ns
(from SCKpT)Vete Cb =30 pF, Ro = 1.4 kQ
! 27V<Vop<4.0V,23V<Vb<27V, 10 19 ns
Cb =30 pF, Ro = 2.7 kQ
Delay time from | tkso1 40V<Vop<55V,27V<Vb<40V, 60 100 ns
SCKp/{ to SOp Cb =30 pF, Ro = 1.4 kQ
output™**" 27V<Vop<40V,23V<Vo<27V, 130 195 | ns
Cb =30 pF, Ro = 2.7 kQ
Slp setup time tsik1 40V<Vop<55V,27V<Vb<4.0V, 44 110 ns
to b = , Ro = 1.4 kQ
(to SCKpi)Vere? Cb =30 pF, Ro = 1.4 k
27V<Vop<4.0V,23V<Vb<27V, 44 110 ns
Cb =30 pF, Ro = 2.7 kQ
Slp hold time tksi 40V<Vop<55V,27V<Vb<4.0V, 10 19 ns
(from SCKpJ)">*® Cb =30 pF, Ro = 1.4 kQ
2
27V<Vop<40V,23V<Vb<27V, 10 19 ns
Cb =30 pF, Ro = 2.7 kQ
Delay time from | tkso1 40V <Vop<55V,27V<Vb<40V, 10 25 ns
SCKp™ to Cb =30 pF, Ro = 1.4 kQ
SOp output™**** 27V<Voo<40V,23V<Vo<27V, 10 25 | ns
Cb =30 pF, Ro = 2.7 kQ

Notes 1. When DAPmn = 0 and CKPmn = 0, or DAPmn = 1 and CKPmn = 1.
2. When DAPmn = 0 and CKPmn = 1, or DAPmn = 1 and CKPmn = 0.
3. Operating conditions of LS (low-speed main) mode is Ta = —40 to +85 °C.

Caution Select the TTL input buffer for the Slp pin and the N-ch open drain output (Vob 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 Vi, see the DC characteristics with TTL input buffer selected.

Remarks 1. Rb[Q2]: 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), m: Unit number (m = 0), n: Channel number (n = 0),
g: PIM and POM number (g = 1)
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RL78/IM1A

2. ELECTRICAL SPECIFICATIONS (G: Industrial applications, To = —40 to +105°C)

(2) I°C fast mode
(TA =—40 to +105°C "***3,2.7 V< Vop < 5.5V, Vss = 0 V)

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

MIN. | MAX. | MIN. | MAX.

SCLAO clock frequency fsoL fast mode: fok> 3.5 MHz 0 400 0 400 | kHz
Setup time of restart condition tsu:sTa 0.6 0.6 us
Hold timeMN*" tHD:STA 0.6 0.6 us
Hold time when SCLAO = “L” tow 1.3 1.3 us
Hold time when SCLAOQ = “H” tHiGH 0.6 0.6 us
Data setup time (reception) tsu:DAT 100 100 ns
Data hold time (transmission)N*¢? tHD:DAT 0 0.9 0 0.9 us
Setup time of stop condition tsu:sto 0.6 0.6 ius
Bus-free time taur 1.3 1.3 us

Notes 1.
2.

Remark

SCLAO

The first clock pulse is generated after this period when the start/restart condition is detected.

The maximum value (MAX.) of tHp:DaT is during normal transfer and a wait state is inserted in the ACK ~—
(acknowledge) timing.

Operating conditions of LS (low-speed main) mode is Ta = —40 to +85 °C.

The maximum value of Cb (communication line capacitance) and the value of Rb (communication line
pull-up resistor) at that time in each mode are as follows.

Fast mode: Cb = 320 pF, Ro = 1.1 kQ

lICA serial transfer timing

tLow

tHIGH
tHD:STA tsu:pAT
SDAAO /
Restart Stop
condition condition condition condition
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RL78/I1A 2. ELECTRICAL SPECIFICATIONS (G: Industrial applications, To = —40 to +105°C)

2.6.2 Temperature sensor/internal reference voltage characteristics

(Ta=-40 to +105°C, 2.7 V< Vobp < 5.5V, Vss = 0 V, HS (high-speed main) mode)

Parameter Symbol Conditions MIN. TYP. MAX. Unit
Temperature sensor output voltage | Vimes2s | Setting ADS register = 80H, Ta = +25°C 1.05 \%
Internal reference voltage V/BGRT Setting ADS register = 81H 1.38 1.45 1.5 \%
Temperature coefficient Fvtmps Temperature sensor that depends on the -3.6 mV/C
temperature
Operation stabilization wait time tamp 5 us
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Oct 31, 2016




RL78/I1A 2. ELECTRICAL SPECIFICATIONS (G: Industrial applications, To = —40 to +105°C)

2.7 RAM Data Retention Characteristics

(Ta = —40 to +105°C, Vss = 0 V)

Parameter Symbol

Conditions

MIN.

TYP. MAX. Unit

Note 2

Data retention supply voltage VoopR

1 44Note 1

5.5 \

Note The value depends on the POR detection voltage. When the voltage drops, the RAM data is retained before
a POR reset is effected, but RAM data is not retained when a POR reset is effected.

Caution When CPU is operated at the voltage of out of the operation voltage range, RAM data is not
retained. Therefore, set STOP mode before the supplied voltage is below the operation voltage

range.

STOP mode

RAM Data retention ——

Operation mode

Veo ? VopDR
STOP instruction execution
/
Standby release signal
(interrupt request) N
0
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RL78/IM1A 3. ELECTRICAL SPECIFICATIONS (M: Industrial applications, To =—-40 to +125°C)

(Ta=-40 to +125°C, 2.7V <Vbp<5.5V, Vss =0 V)

ltems Symbol Conditions MIN. TYP. MAX. Unit
Output current, | lot Per pin for P02, P03, P05, P06, 40V<Vopn<55V g8.5Note2 mA
Note 1
low P10 to P12, P30, P31, P40, 27V <Vop <40V 1 ghote mA
P75 to P77, P120, P147, P200 to P206
Total of P02, P03, P40, P120 40V<Vop<55V 20.0 mA
Note 3
(When duty <70%"") 27V<Vop<4.0V 5.0 mA
Total of P05, P06, P10 to P12, P30, P31,| 4.0V <Vop < 5.5V 20.0 mA
P75 to P77, P147,NP220 to P206 27V <Vop<4.0V 10.0 mA
(When duty < 70%""®)
Total of all pins 40V<Vop<55V 40.0 mA
Note 3
(When duty <70%"") 27V<Vop<4.0V 15.0 mA
loL2 Per pin for P20 to P22, P24 to P27 27V<Vob<55V 0.4Ne? mA
Total of all pins 27V<Vopb<55V 1.6 mA
(When duty < 70%"°*?)

Notes 1. Value of current at which the device operation is guaranteed even if the current flows from an output
pin to the Vss pin.
2. However, do not exceed the total current value.

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%).

e Total output current of pins = (loL x 0.7)/(n x 0.01)

<Example> Where n = 80% and lo. = -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.

Remark Unless specified otherwise, the characteristics of alternate-function pins are the same as those of the
port pins.
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RL78/IM1A

3. ELECTRICAL SPECIFICATIONS (M: Industrial applications, Tp = — 40 to +125°C)

3.3.2 Supply current characteristics

(Ta=—40 to +125°C, 2.7 V < Voo < 5.5V, Vss = 0 V) (1/2)

Parameter | Symbol Conditions MIN. TYP. MAX. Unit
Supply oot Operating | HS (high- fin = 16 MHZ"*® Voo = 5.0V 2.9 4.8 mA
current mode ;F’:;SNm‘”) Voo =3.0V 290 | 48 | mA
HS (high- fux = 20 MHZN**?, Square wave input 3.2 5.6 mA
fr'::::mmiin) Voo =5.0V Resonator connection 3.3 5.7 mA
fux = 20 MHZN*®?, Square wave input 3.2 5.6 mA
Voo =3.0V Resonator connection 3.3 5.7 mA
fux = 10 MHZN** 2, Square wave input 2.0 3.3 mA
Voo =5.0V Resonator connection 2.0 3.3 mA
fux = 10 MHZN*®?, Square wave input 2.0 3.3 mA
Voo =3.0V Resonator connection 2.0 3.3 mA
HS (high- fin = 4 MHz "3 Voo =5.0V 3.3 6.5 mA
?:::Ntme;ln) feu = 64 MHz, fex =16 MHz |\, =30V 33 65 mA
Subsystem | fsus = 32.768 kHZ " * Square wave input 4.2 6.0 LA
clock Ta=-40°C Resonator connection 4.4 6.2 LA
operation Note 2 -
fsus = 32.768 kHz Square wave input 4.2 6.0 LA
Ta=+25°C Resonator connection 4.4 6.2 LA
fsus = 32.768 kHZ*** Square wave input 43 7.2 LA
Ta=+50°C Resonator connection 45 7.4 LA
fsus = 32.768 kHZ 4 Square wave input 4.4 8.1 LA
Ta=+70°C Resonator connection 46 8.3 LA
fsus = 32.768 kHZ*** Square wave input 5.2 11.4 LA
Ta=+85°C Resonator connection 5.4 11.6 LA
fsus = 32.768 kHZ 4 Square wave input 6.9 20.8 LA
Ta=+105°C Resonator connection 7.1 21.0 LA
fsus = 32.768 kHZ*** Square wave input 11.1 51.2 LA
Ta=+125°C Resonator connection 1.3 | 514 LA

(Notes and Remarks are listed on the next page.)
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RL78/IM1A 3. ELECTRICAL SPECIFICATIONS (M: Industrial applications, To =—-40 to +125°C)

Notes 1. Total current flowing into Vop, including the input leakage current flowing when the level of the input pin is
fixed to Vobo or Vss. The values below the MAX. column include the peripheral operation current.
However, not including the current flowing into the A/D converter, comparator, programmable gain
amplifier, LVD circuit, I/O port, and on-chip pull-up/pull-down resistors and the current flowing during data
flash rewrite.

. During HALT instruction execution by flash memory.

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

When high-speed system clock and subsystem clock are stopped.

When high-speed on-chip oscillator and high-speed system clock are stopped. When RTCLPC = 1 and

setting ultra-low current consumption (AMPHS1 = 1). The current flowing into the RTC is included.

However, not including the current flowing into the 12-bit interval timer and watchdog timer.

o s w N

6. Not including the current flowing into the RTC, 12-bit interval timer, and watchdog timer.
7. Relationship between operation voltage width, operation frequency of CPU and operation mode is as
below.
HS (high-speed main) mode: 2.7 V <Vop < 5.5 V@1 MHz to 20 MHz
8. Regarding the value for current operate the subsystem clock in STOP mode, refer to that in HALT mode.

Remarks 1. fux: High-speed system clock frequency (X1 clock oscillation frequency or external main system
clock frequency)
2. fin:  High-speed on-chip oscillator clock frequency

3. fsus: Subsystem clock frequency (XT1 clock oscillation frequency)
4. Except subsystem clock operation and STOP mode, temperature condition of the TYP. value is Ta =
25°C
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RL78/IM1A 3. ELECTRICAL SPECIFICATIONS (M: Industrial applications, To =—-40 to +125°C)

(Ta=-40 to +125°C, 2.7V <Vbp<5.5V, Vss =0 V)

Parameter Symbol Conditions MIN. TYP. MAX. Unit
Low-speed on- [riNete ! 0.20 LA
chip oscillator
operating current
RTC operating IrTC 0.02
Current Notes 1,2,3
12-bit interval timer | lir 0.02
operating current | Notes 24
Watchdog timer Iwot fii =15 kHz 0.22
operating current | Notes 123
A/D converter lanc When conversion at | Normal mode, AVrerp = Vobo = 5.0 V 1.3 1.7 mA
operating current | Ntes "¢ maximum speed
A/D converter laprer™ ! 75.0 LA
reference voltage
current
Temperature IrupsNete ! 75.0 LA
sensor operating
current
LVD operating [vpNetes 7 0.08 LA
current
Self-programming | Irsp NS "2 25 12.2 mA
operating current
Programmable lpaaNote® AVrerp = Voo = 5.0 V 0.21 0.37 mA
gain amplifier AVrerp = Voo = 3.0 V 0.18 0.35 mA
operating current
Comparator lewe*®"® | When one comparator channel is AVrerp = Voo = 5.0 V 41.4 74 LA
operating current operating AVrerr = Voo = 3.0 V 37.2 71 A

IvRer When one internal reference voltage | AVrerp = Voo = 5.0 V 14.8 31 LA
circuit is operating AVrere = Voo = 3.0 V 8.9 24 LA
Programmable liree"o ! AVRerr = Vop = 5.0V 3.2 6.1 LA
gain amplifier/ AVRrere = Voo = 3.0 V 2.9 4.9 LA
comparator
reference current
source
BGO operating lsco"° 12 2.50 12.2 mA
current
SNOOZE Isnoz® ' | A/D converter | The mode is performedM**® ™ 0.50 1.10 mA
operating current operation The A/D conversion operations are performed, 120 | 217 mA
Normal mode, AVrerp = Vob = 5.0 V
CSI/UART operation 0.70 1.27 mA
(Notes and Remarks are listed on the next page.)
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RL78/IM1A

3. ELECTRICAL SPECIFICATIONS (M: Industrial applications, Tp = — 40 to +125°C)

3.4 AC Characteristics

(Ta=-40 to +125°C, 2.7V <Vbp<5.5V, Vss =0 V)

ltems Symbol Conditions MIN. TYP. MAX. Unit
Instruction cycle (minimum Tey Main system| HS (high-speed main) mode 0.05 1 s
instruction execution time) clock (fmain)
operation
Subsystem clock (fsus) operation 28.5 30.5 31.3 s
In the self HS (high-speed | TA=-401t0+105°C|  0.05 1 us
programming | main) mode
mode
External system clock frequency fex 1.0 20.0 MHz
fexs 32 35 kHz
External system clock input high- | tex+, texc 24 ns
level width, low-level width texs, texts 13.7 s
TIO3, TIO5, TI06, TIO7 input high- | tTn, 2/fuck+10 ns
level width, low-level width tri
TOO03, TO05, TO06, TKBOOO, fro HS (high-speed main) | 4.0V <Vopb<5.5V 5 MHz
TKBOO01, TKBO10, TKBO11, mode
TKBO20, TKBO21, TKCOO00 to 27V<Vop <40V 4 MHz
TKCOO05 output frequency (When
duty = 50%)
Interrupt input high-level width, tINTH, INTPO, INTP3, INTP4,| 2.7V <Vop <55V 1 us
low-level width tiNTL INTP9 to INTP11,
INTP20 to INTP23
RESET low-level width tRsL 10 s

Remark fvck: Timer array unit operation clock frequency

(Operation clock to be set by the CKSOn bit of timer mode register On (TMROnN). n: Channel number (n =0

to 7))
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RL78/IM1A 3. ELECTRICAL SPECIFICATIONS (M: Industrial applications, To =—-40 to +125°C)

3.5.2 Serial interface IICA
1) I°C standard mode

(TA=—40 to +125°C, 2.7 V< Voo < 5.5V, Vss = 0 V)

Parameter Symbol Conditions HS (high-speed main)| Unit
Mode
MIN. MAX.
SCLAO clock frequency fscL Standard mode: feik > 1 MHz 0 100 kHz
Setup time of restart condition tsu:sta 4.7 us
Hold timeM>*®" tHD:STA 4.0 us
Hold time when SCLAOQ = “L” tow 4.7 us
Hold time when SCLAO = “H” tHicH 4.0 us
Data setup time (reception) tsu:pAT 250 ns
Data hold time (transmission)"*¢? tHD:DAT 0 345 us
Setup time of stop condition tsu:sto 4.0 us
Bus-free time tsur 4.7 us
Notes 1. The first clock pulse is generated after this period when the start/restart condition is detected.
2. The maximum value (MAX.) of tip:paT is during normal transfer and a wait state is inserted in the ACK ~
(acknowledge) timing.
Remark The maximum value of Cb (communication line capacitance) and the value of Rb (communication line
pull-up resistor) at that time in each mode are as follows.
Standard mode: Cb =400 pF, Ro = 2.7 kQ
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3. ELECTRICAL SPECIFICATIONS (M: Industrial applications, Tp = — 40 to +125°C)

(2) I°C fast mode

(TA=—40 to +125°C, 2.7 V< Voo < 5.5V, Vss = 0 V)

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

SCLAO clock frequency fscL fast mode: fcuk > 3.5 MHz 0 400 kHz
Setup time of restart condition tsu:sTa 0.6 us
Hold timeMN*" tHD:STA 0.6 us
Hold time when SCLAOQ = “L” tLow 1.3 us
Hold time when SCLAOQ = “H” triGH 0.6 us
Data setup time (reception) tsu:DAT 100 ns
Data hold time (transmission)"*¢? tHD:DAT 0 0.9 us
Setup time of stop condition tsu:sto 0.6 ius
Bus-free time taur 1.3 us

Notes 1.

The first clock pulse is generated after this period when the start/restart condition is detected.

2. The maximum value (MAX.) of tHp:pAT is during normal transfer and a wait state is inserted in the ACK

(acknowledge) timing.

Remark

pull-up resistor) at that time in each mode are as follows.

fast mode:

trow

SCLAO

Cb = 320 pF, Ro = 1.1 kQ

IICA serial transfer timing

tsu:paT

SDAAO

Stop Start
condition  condition

The maximum value of Cb (communication line capacitance) and the value of Rb (communication line

Restart
condition

Stop
condition
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RL78/IM1A 3. ELECTRICAL SPECIFICATIONS (M: Industrial applications, To =—-40 to +125°C)

(4) When reference voltage (+) = Internal reference voltage (ADREFP1 = 1, ADREFPO = 0), reference voltage

) = AVrRerm/ANI1 (ADREFM = 1), target pin: ANIO, ANI2, ANI4 to ANI7, ANI16 to ANI19

(Ta =-40 to +125°C, 2.7 V< Vpp < 5.5V, Vss = 0 V, Reference voltage (+) = Vecr"°' 3, Reference voltage (-) =

AVrerm V' 4= 0 V, HS (high-speed main) mode)

Parameter Symbol Conditions MIN. ‘ TYP. ‘ MAX. Unit
Resolution RES 8 bit
Conversion time tconv 8-bit resolution 17 39 )7
Zero-scale error*tes 2 Ezs 8-bit resolution +0.60 | %FSR
Integral linearity error°" ILE 8-bit resolution +2.0 LSB
Differential linearity error™°*" DLE 8-bit resolution +1.0 LSB
Analog input voltage VA 0 Vaer" 3 \Y
Notes 1. Excludes quantization error (+1/2 LSB).
2. This value is indicated as a ratio (%FSR) to the full-scale value.
3. See 3.6.2 Temperature sensor/internal reference voltage characteristics.
4. When reference voltage (-) = Vss, the MAX. values are as follows.
Zero-scale error: Add £0.35%FSR to the MAX. value when reference voltage () = AVRerm.
Integral linearity error: Add +0.5 LSB to the MAX. value when reference voltage (-) = AVReFm.
Differential linearity error: Add +0.2 LSB to the MAX. value when reference voltage () = AVReFm.
3.6.2 Temperature sensor/internal reference voltage characteristics
(TA=-40to +125°C, 2.7V <Vbp < 5.5V, Vss =0 V, HS (high-speed main) mode)
Parameter Symbol Conditions MIN. TYP. MAX. Unit
Temperature sensor output voltage | Vtweszs | Setting ADS register = 80H, Ta = +25°C 1.05 \%
Internal reference voltage VBer Setting ADS register = 81H 1.38 1.45 1.5 \%
Temperature coefficient Fvrmes Temperature sensor that depends on the -3.6 mV/C
temperature
Operation stabilization wait time tamp 5 7S
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RL78/IM1A 3. ELECTRICAL SPECIFICATIONS (M: Industrial applications, To =—-40 to +125°C)

3.10 Timing of Entry to Flash Memory Programming Modes

Ta=-40 to +125°C, 2.7V <Vop < 5.5V, Vss =0 V)

Parameter Symbol Conditions MIN. TYP. MAX. Unit
How long from when an external tsuinir POR and LVD reset must end before the 100 ms
reset ends until the initial external reset ends.
communication settings are
specified
How long from when the TOOLDO pin | tsu POR and LVD reset must end before the 10 us
is placed at the low level until an external reset ends.

external reset ends

How long the TOOLO pin must be tHo POR and LVD reset must end before the 1 ms
kept at the low level after a reset external reset ends.
ends

(except soft processing time)

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

1

RESET /

723 us + tvp

proi:i?ns: 9 0OH reception

je—— =1 (TOOLRxD, TOOLTXD mode)

3

4

TOOLO

tsu tsuiniT

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

<2> The external reset ends (POR and LVD reset must end before the pin reset ends.).
<3> The TOOLO pin is set to the high level.

<4> Complete the baud rate setting by UART reception.

Remark tsuinit: The segment shows that it is necessary to finish specifying the initial communication settings within
100 ms from when the resets end.
tsu: How long from when the TOOLDO pin is placed at the low level until an external reset ends
tio:  How long to keep the TOOLO pin at the low level from when the external and internal resets end

(except soft processing time)
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