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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
25
24
23
22
21
20
19
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17
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/IM1A

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

Absolute Maximum Ratings (Ta = 25°C) (2/2)

Parameter Symbols Conditions Ratings Unit
Output current, high lo1 Per pin P02, P03, P05, P06, P10 to P12, -40 mA
P30, P31, P40, P75 to P77, P120,
P147, P200 to P206
Total of all pins P02, P03, P40, P120 -70 mA
~170 mA P05, P06, P10 to P12, P30, P31, ~100 mA
P75 to P77, P147, P200 to P206
lom2 Per pin P20 to P22, P24 to P27 -0.5 mA
Total of all pins -2 mA
Output current, low lov Per pin P02, P03, P05, P06, P10 to P12, 40 mA
P30, P31, P40, P75 to P77, P120,
P147, P200 to P206
Total of all pins P02, P03, P40, P120 70 mA
170 mA P05, P06, P10 to P12, P30, P31, 100 mA
P75 to P77, P147, P200 to P206
loL2 Per pin P20 to P22, P24 to P27 1 mA
Total of all pins 5 mA
Operating ambient Ta In normal operation mode —40 to +105 °C
temperature In flash memory programming mode
Storage temperature Tstg —65 to +150 °C

Caution Product quality may suffer if the absolute maximum rating is exceeded even momentarily for

Remark

any parameter. That is, the absolute maximum ratings are rated values at which the product is

on the verge of suffering physical damage, and therefore the product must be used under

conditions that ensure that the absolute maximum ratings are not exceeded.

Unless specified otherwise, the characteristics of alternate-function pins are the same as those of the

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

2.5 Peripheral Functions Characteristics

AC Timing Test Points

Vii/Von Vii/Von
Test points
Vi/Vou > P <:

Vi/Vou

2.5.1 Serial array unit 0, 4 (UARTO, UART1, CSI00, DALI/UART4)

(1) During communication at same potential (UART mode)
(Ta=-40 to +105°C, 2.7V <Vbp < 5.5V, Vss =0 V)

Parameter Symbol Conditions HS (high-speed main)| LS (low-speed main) Unit
Mode Mode
MIN. MAX. MIN. MAX.
Transfer rate™**" 2.7V<Vop <55V fmck/6 fmck/6 bps
Theoretical value of the 5.3 1.3 Mbps

maximum transfer rate
Note 2

fumek = fok
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: 32 MHz (2.7 V < Vob < 5.5 V)
LS (low-speed main) mode: 8 MHz (2.7 V <Vbp <5.5V), Ta =-40 to +85°C

Caution 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)

TxDq Rx
RL78 microcontroller User's device
RxDq TX

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

1/Transfer rate

High-/Low-bit width

Baud rate error tolerance

TxDq
RxDq

A\

Caution 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).

Remarks 1. q: UART number (q =0, 1), g: PIM and POM number (g =0, 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 to 03))

RO1DS0171EJ0310 Rev.3.10 RENESAS Page 33 of 105
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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)

R01DS0171EJ0310 Rev.3.10
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RL78/IM1A

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

(6) 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 main) Mode| LS (low-speed main) Mode | Unit
MIN. MAX. MIN. MAX.
SCKp cycle tkeyi tkey1 > 4/fck| 4.0V <Vop<5.5V, 300 1150 ns
time 27V <Vb<4.0V,
Cb =30 pF, Ro = 1.4 kQ
27V<Vop<4.0V, 500 1150 ns
23V<Vb<27V,
Cb =30 pF, Ro = 2.7 kQ
SCKp high-level| tkH1 40V<Vop<55V,27V<Vb<40V, | tkevi/2-75 tkey1/2 = 75 ns
width Cb =30 pF, Ro = 1.4 kQ
27V<Vop<4.0V,23V<Vb<27V, | tkev1/2-170 tkey1/2 — 170 ns
Cb =30 pF, Ro = 2.7 kQ
SCKp low-level | tki1 40V<Vop<55V,27V<Vb<40V, | tkev1/2-12 trev1/2 — 50 ns
width Cb =30 pF, Ro = 1.4 kQ
27V<Vop<4.0V,23V<Vp<27V,| tkevi/2-18 tkey1/2 — 50 ns
Cb =30 pF, Ro = 2.7 kQ
Slp setup time | tsi1 40V<Vop<55V,27V<Vo<4.0V, 81 479 ns
(to SCKpT) Cb =30 pF, Ro = 1.4 kQ
27V<Vop<4.0V,23V<Vp<27YV, 177 479 ns
Cb =30 pF, Ro = 2.7 kQ
Slp hold time | tksn 40V<Vop<55V,27V<Ve<4.0V, 19 19 ns
(from SCKpT) Cb =30 pF, Ro= 1.4 kQ
27V<Vop<4.0V,23V<Vp<27V, 19 19 ns
Cb =30 pF, Ro = 2.7 kQ
Delayitime from | tksor 40V<Vop<55V,27V<Vb<4.0V, 100 100 ns
SCKp+ to
Cb =30 pF, Ro = 1.4 kQ
SOp output™®*e? > P, R
27V<Vop<4.0V,23V<Vp<27V, 195 195 ns
Cb = 30 pF, Ro = 2.7 kQ
Slp setup time | tsiks 40V<Vop<55V,27V<Vb<4.0V, 44 110 ns
(to SCKpY) Co =130 pF, Ro = 1.4 kQ
27V<Vop<4.0V,23V<Vp<27V, 44 110 ns
Cb =30 pF, Ro = 2.7 kQ
Slp hold time | tksit 40V<Vop<55V,27V<Vo<4.0V, 19 19 ns
(from SCKpY) Cb =30 pF, Rb = 1.4 kQ
27V<Vop<4.0V,23V<Vp<27V, 19 19 ns
Cb =30 pF, Rb = 2.7 kQ
DelayTtime from | tksor 40V<Vop<55V,27V<Vb<4.0V, 25 25 ns
SCKpT to
Cb =30 pF, Rb=1.4kQ
SOp output™®*®? P
27V<Vop<4.0V,23V<Vp<27V, 25 25 ns
Cb =30 pF, Rb = 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 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)

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

tkeva

tki tkH1
SCKp \
K X
tsik1 tksit
Slp Input data
tkso1
SOp Output data

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

tkevi

tkH1 kLt

SCKp _/ \ 7/

tsikt tksi1

Slp Input data

tkso1

SOp Output data

Caution 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 g (PIMg) and
port output mode register g (POMg).

Remark p: CSI number (p = 00), m: Unit number (m = 0), n: Channel number (n = 0), g: PIM and POM number (g
= ’])
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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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RL78/I1A 2. ELECTRICAL SPECIFICATIONS (G: Industrial applications, To = —40 to +105°C)

2.10 Timing of Entry to Flash Memory Programming Modes

(Ta=-40 to +105°C, 2.7V < Voo < 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

te—— =1 (TOOLRxD, TOOLTXD mode)

3 4

TOOLO

tsu tsuiNniT

<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 TOOLDO 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 TOOLO 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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RL78/IM1A

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

3.2 Oscillator Characteristics

3.2.1 X1, XT1 oscillator characteristics

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

(fXT)Note

Parameter Resonator Conditions MIN. TYP. MAX. Unit
X1 clock Ceramic resonator/ 1.0 20.0 MHz
frequency (fx)*® crystal resonator
XT1 clock frequency Crystal resonator 32 32.768 35 kHz

Note Indicates only permissible oscillator frequency ranges. See AC Characteristics for instruction execution

time. Request evaluation by the manufacturer of the oscillator circuit mounted on a board to check the

oscillator characteristics.

Caution Since the CPU is started by the high-speed on-chip oscillator clock after a reset release, check

the X1 clock oscillation stabilization time using the oscillation stabilization time counter status
register (OSTC) by the user. Determine the oscillation stabilization time of the OSTC register
and the oscillation stabilization time select register (OSTS) after sufficiently evaluating the

oscillation stabilization time with the resonator to be used.

Remark When using the X1 oscillator and XT1 oscillator, see 5.4 System Clock Oscillator in the RL78/I1A
User's Manual.
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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
R01DS0171EJ0310 Rev.3.10 leNESAS Page 73 of 105

Oct 31, 2016



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

Notes 1. Current flowing to the Vop.

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

3. Current flowing only to the real-time clock (RTC) (excluding the operating current of the low-speed on-
chip oscillator and the XT1 oscillator). The supply current of the RL78 microcontrollers is the sum of the
values of either lop1 or Ipp2, and IrTc, when the real-time clock is operating in operating mode or in HALT
mode. When the low-speed on-chip oscillator is selected, IFiL should be added. Ipp2 subsystem clock
operation includes the operational current of the real-time clock.

4. Current flowing only to the 12-bit interval timer (excluding the operating current of the XT1 oscillator and
fi operating current). The current of the RL78 microcontrollers is the sum of the values of either lop1 or
Iop2, and Iir, when the 12-bit interval timer operates in operation mode or HALT mode. When the low-
speed on-chip oscillator is selected, IFiL should be added.

5. Current flowing only to the watchdog timer (including the operating current of the low-speed on-chip
oscillator). The supply current value of the RL78 microcontrollers is the sum of Iop1, Ipp2 or Ipps, and Iwor,
when the watchdog timer is operating.

6. Current flowing only to the A/D converter. The supply current value of the RL78 microcontrollers is the
sum of Iop1 or Iop2 and labc, when the A/D converter is operating in operating mode or in HALT mode.

7. Current flowing only to the LVD circuit. The supply current of the RL78 microcontrollers is the sum of Ipp1,
Iop2 or Ipps and ILvp when the LVD circuit is in operation.

8. Current flowing during self-programming operation.

9. Current flowing only to the programmable gain amplifier. The supply current value of the RL78
microcontrollers is the sum of Ibp1, Ipp2 or Ibp3, and Ipea, when the programmable gain amplifier is
operating in operating mode or in HALT mode.

10. Current flowing only to the comparator. The supply current value of the RL78 microcontrollers is the sum
of Iob1, Ibp2 or Ipps, and Icmp, when the comparator is operating.

11.This is the current required to flow to Vob pin of the current circuit that is used as the programmable gain
amplifier and the comparator.

12. Current flowing only during data flash rewrite.

13. See 21.3.3 SNOOZE mode in the RL78/I1A User's Manual for shift time to the SNOOZE mode.

Remarks 1. fi.. Low-speed on-chip oscillator clock frequency
2. fsus: Subsystem clock frequency (XT1 clock oscillation frequency)

o

fck: CPU/peripheral hardware clock frequency

P

Temperature condition of the TYP. value is Ta = 25°C

g

Example of calculating current value when using programmable gain amplifier and comparator.
Examples 1) TYP. operating current value when three comparator channels, one internal reference
voltage generator, and PGA are operating (when AVRrerp = Vop = 5.0 V)

lemp x 3 + IVRer + IpGA + lIREF
=414 [pA] x 3+ 14.8 [A] x 1 + 210 [pA] + 3.2 [uA]
=352.2 [uA]

Examples 2) TYP. operating current value when using two comparator channels, without using
internal reference voltage generator (when AVrerp = Vob = 5.0 V)

lemp x 2 + lIREF
=41.4 [uA] x 2 + 3.2 [A]
= 86.0 [1A]

RO1DS0171EJ0310 Rev.3.10 RENESAS Page 75 of 105
Oct 31, 2016



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

3.5 Peripheral Functions Characteristics

AC Timing Test Points

Vi/Von ViH/VoH
Test points
> P < Vi/Vou

Vi/Vou

3.5.1 Serial array unit 0, 4 (UARTO, UART1, CSI00, DALI/UART4)

(1) During communication at same potential (UART mode)
(Ta=-40 to +125°C, 2.7V <Vop < 5.5V, Vss =0 V)

Parameter Symbol Conditions HS (high-speed main) Unit
Mode
MIN. MAX.
Note 1 fuck/6 bps

Transfer rate

Theoretical value of the maximum 3.3 Mbps

transfer rate
Note 2

fumek = fok

Notes 1. Transfer rate in the SNOOZE mode is 4800 bps only.
2. The operating frequencies of the CPU/peripheral hardware clock (fcik) are:
HS (high-speed main) mode: 20 MHz (2.7 V<Vbb <5.5V)

UART mode connection diagram (during communication at same potential)

TxDq Rx
RL78 microcontroller User's device
RxDq TX

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

1/Transfer rate

High-/Low-bit width

Baud rate error tolerance

TxDq
RxDq

A\

Caution 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).

Remarks 1. q: UART number (q =0, 1), g: PIM and POM number (g =0, 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 to 03))

RO1DS0171EJ0310 Rev.3.10 RENESAS Page 79 of 105
Oct 31, 2016




RL78/IM1A

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, Tp = — 40 to +125°C)

3.6 Analog Characteristics

3.6.1 A/D converter characteristics

Classification of A/D converter characteristics

Reference Voltage

Reference voltage (+) =
AVrerp Reference voltage (+) = Vaer
Reference voltage (-) = Reference voltage (+) = Voo Reference voltage (-) =

Input channel AVRerm Reference voltage (-) = Vss AVRerm

ANIO to ANI2, ANI4 to ANI7 See 3.6.1 (1). See 3.6.1 (3). See 3.6.1 (4).

ANI16 to ANI19 See 3.6.1 (2).

Internal reference voltage See 3.6.1 (1). -

Temperature sensor output

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

(2) When reference voltage (+) = AVrerr/ANIO (ADREFP1 = 0, ADREFPO = 1), reference voltage (- =
AVRrerm/ANI1 (ADREFM = 1), target pin: ANI16 to ANI19

(Ta = —40 to +125°C, 2.7 V < AVrerp < Vbp < 5.5 V, Vss = 0 V, Reference voltage (+) = AVRrerp, Reference
voltage (-) = AVRerm = 0 V)

Parameter Symbol Conditions MIN. TYP. MAX. Unit
Resolution RES 8 10 bit
Overall error'°te” AINL 10-bit resolution 1.2 +5.0 LSB
AVrerp = Vpphote?

Conversion time tconv 10-bit resolution 36V<Vop<55V 2125 39 us
Target ANI pin : ANI16 to 27V<Vop<55V 34 39 s
ANI19

Zero-scale error™°tes 2 Ezs 10-bit resolution +0.35 | %FSR
AVRerp = Vpphote?

Full-scale errortes ™2 Ers 10-bit resolution +0.35 | %FSR

Note 3
AVRerp = Vop' ¢

Integral linearity error™*" ILE 10-bit resolution +3.5 LSB
AVrerp = VppMo©e?
Differential linearity error***®" | DLE 10-bit resolution +2.0 LSB
AVrerp = VppNoe?
Analog input voltage VA ANI16 to ANI19 0 AVrerpP \%
and Vop

Notes 1. Excludes quantization error (+1/2 LSB).
2. This value is indicated as a ratio (%FSR) to the full-scale value.

3. When AVRrerp < Vop, the MAX. values are as follows.
Overall error: Add +4.0 LSB to the MAX. value when AVRerp = Vbb.
Zero-scale error/Full-scale error: Add +0.2%FSR to the MAX. value when AVRrerp = Vbb.

Integral linearity error/Differential linearity error: Add 2.0 LSB to the MAX. value when AVRrerp = Vbb.
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RL78/IM1A 3. ELECTRICAL SPECIFICATIONS (M: Industrial applications, To =—-40 to +125°C)

(3) When reference voltage (+) = Voo (ADREFP1 = 0, ADREFPO = 0), reference voltage () = Vss (ADREFM = 0),
target pin: ANIO to ANI2, ANI4 to ANI7, ANI16 to ANI19, internal reference voltage, and temperature
sensor output voltage

(TA=-40to +125°C, 2.7V <Vbp < 5.5V, Vss = 0 V, Reference voltage (+) = Vob, Reference voltage (-) = Vss)

Parameter Symbol Conditions MIN. TYP. MAX. Unit
Resolution RES 8 10 bit
Overall error*>®" AINL | 10-bit resolution 1.2 +7.0 LSB
Conversion time tconv 10-bit resolution 36V<Vop<55V | 2125 39 us
Target pin: ANIO to ANI2, 27V <Voo<55V 3.4 39 s
ANI4 to ANI7, ANI16 to
ANI19

Conversion time tconv 10-bit resolution 36V<Vop<b55V | 2375 39 us
Target pin: Internal 27V<Vop<55V 3.8 39 us

reference voltage, and
temperature sensor output
voltage (HS (high-speed

main) mode)
Zero-scale error"**s "2 Ezs 10-bit resolution +0.60 | %FSR
Full-scale error'®*®s "2 Ers 10-bit resolution +0.60 | %FSR
Integral linearity error™*®' | ILE 10-bit resolution +4.0 LSB
Differential linearity error " | DLE 10-bit resolution +2.0 LSB
1
Analog input voltage Van ANIO to ANI2, ANI4 to ANI7 0 Vob
ANI16 to ANI19 0 Vob
Internal reference voltage Veer N3 v
(HS (high-speed main) mode)
Temperature sensor output voltage Vrumpszs Mot 3 \Y
(HS (high-speed main) mode)
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.
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RL78/IM1A 3. ELECTRICAL SPECIFICATIONS (M: Industrial applications, To =—-40 to +125°C)

3.6.5 POR circuit characteristics

(Ta = —40 to +125°C, Vss = 0 V)

Parameter Symbol Conditions MIN. TYP. MAX. Unit
Detection voltage VPor Power supply rise time 1.45 1.51 1.62 \%
\VPDR Power supply fall time 1.44 1.50 1.61 \%
Minimum pulse width°*® Tew 300 us

Note Minimum time required for a POR reset when Vob exceeds below Vrpr. This is also the minimum time
required for a POR reset from when Vob exceeds below 0.7 V to when Vob 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)
VPoR
Veor or 0.7 V
3.6.6 LVD circuit characteristics
LVD Detection Voltage of Reset Mode and Interrupt Mode
(TA=-40 to +125°C, VpbDR< VDD < 5.5V, Vss =0 V)
Parameter Symbol Conditions MIN. TYP. MAX. Unit
Detection Supply voltage level Vivoo Power supply rise time 3.97 4.06 4.25 \
voltage Power supply fall time 3.89 3.98 4.15
Vivor Power supply rise time 3.67 3.75 3.93 \
Power supply fall time 3.59 3.67 3.83 \
Vivp2 Power supply rise time 3.06 3.13 3.28 \Y,
Power supply fall time 2.99 3.06 3.20 \%
VLvps Power supply rise time 2.95 3.02 3.17 \%
Power supply fall time 2.89 2.96 3.09 \Y
Vivos Power supply rise time 2.85 2.92 3.07 \%
Power supply fall time 2.79 2.86 2.99 \Y
Vivos Power supply rise time 2.75 2.81 2.95 \Y
Power supply fall time 2.70 2.75 2.88 \
Minimum pulse width tw 300 us
Detection delay time 300 us
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4. PACKAGE

DRAWINGS

4.3 38-pin Products

R5F107DEGSP#V0, R5F107DEGSP#X0, R5F107DEMSP#V0, R5F107DEMSP#X0

JEITA Package Code

RENESAS Code

Previous Code

MASS (TYP.) [g]

P-SSOP38-0300-0.65

PRSPO038JA-A

P38MC-65-2A4-2

0.3

38

[T

USRI

20 —V

19 -V

detail of lead end

IS

|

T«J
\

Al

NOTE

Each lead centerline is located within 0.10 mm
of its true position (T.P.) at maximum material
condition.

(UNIT:mm)

ITEM DIMENSIONS

A 12.30+0.10

0.30

0.65 (T.P.)

+0.08
0.327547

0.125+0.075

2.00 MAX.

1.70£0.10

8.10+0.20

6.10+0.10

1.00£0.20

+0.08
0.17_0_07

0.50

0.10

0.10

o+7°
3°730

0.25(T.P.)

0.60+0.15

0.25 MAX.

sS|<|c|Hdv|Z|8|r| X |«|=|T|®O|MmM| O|0O|®

0.15 MAX.
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10.

S)

11.
12.
(Note 1) "Renesas Electronics” as used in this document means Renesas Electronics Corporation and also includes its majority-owned subsidiaries.

(Note 2) "Renesas Electronics product(s)" means any product developed or manufactured by or for Renesas Electronics.

Notice

Descriptions of circuits, software and other related information in this document are provided only to illustrate the operation of semiconductor products and application examples. You are fully responsible for
the incorporation of these circuits, software, and information in the design of your equipment. Renesas Electronics assumes no responsibility for any losses incurred by you or third parties arising from the
use of these circuits, software, or information.

Renesas Electronics has used reasonable care in preparing the information included in this document, but Renesas Electronics does not warrant that such information is error free. Renesas Electronics
assumes no liability whatsoever for any damages incurred by you resulting from errors in or omissions from the information included herein.

Renesas Electronics does not assume any liability for infringement of patents, copyrights, or other intellectual property rights of third parties by or arising from the use of Renesas Electronics products or
technical information described in this document. No license, express, implied or otherwise, is granted hereby under any patents, copyrights or other intellectual property rights of Renesas Electronics or
others.

You should not alter, modify, copy, or otherwise misappropriate any Renesas Electronics product, whether in whole or in part. Renesas Electronics assumes no responsibility for any losses incurred by you or
third parties arising from such alteration, modification, copy or otherwise misappropriation of Renesas Electronics product.

Renesas Electronics products are classified according to the following two quality grades: "Standard" and "High Quality". The recommended applications for each Renesas Electronics product depends on
the product's quality grade, as indicated below.

"Standard": Computers; office equipment; communications equipment; test and measurement equipment; audio and visual equipment; home electronic appliances; machine tools; personal electronic
equipment; and industrial robots etc.

"High Quality": Transportation equipment (automobiles, trains, ships, etc.); traffic control systems; anti-disaster systems; anti-crime systems; and safety equipment etc.

Renesas Electronics products are neither intended nor authorized for use in products or systems that may pose a direct threat to human life or bodily injury (artificial life support devices or systems, surgical
implantations etc.), or may cause serious property damages (nuclear reactor control systems, military equipment etc.). You must check the quality grade of each Renesas Electronics product before using it
in a particular application. You may not use any Renesas Electronics product for any application for which it is not intended. Renesas Electronics shall not be in any way liable for any damages or losses
incurred by you or third parties arising from the use of any Renesas Electronics product for which the product is not intended by Renesas Electronics.

You should use the Renesas Electronics products described in this document within the range specified by Renesas Electronics, especially with respect to the maximum rating, operating supply voltage
range, movement power voltage range, heat radiation characteristics, installation and other product characteristics. Renesas Electronics shall have no liability for malfunctions or damages arising out of the
use of Renesas Electronics products beyond such specified ranges.

Although Renesas Electronics endeavors to improve the quality and reliability of its products, semiconductor products have specific characteristics such as the occurrence of failure at a certain rate and
malfunctions under certain use conditions. Further, Renesas Electronics products are not subject to radiation resistance design. Please be sure to implement safety measures to guard them against the
possibility of physical injury, and injury or damage caused by fire in the event of the failure of a Renesas Electronics product, such as safety design for hardware and software including but not limited to
redundancy, fire control and malfunction prevention, appropriate treatment for aging degradation or any other appropriate measures. Because the evaluation of microcomputer software alone is very difficult,
please evaluate the safety of the final products or systems manufactured by you.

Please contact a Renesas Electronics sales office for details as to environmental matters such as the environmental compatibility of each Renesas Electronics product. Please use Renesas Electronics
products in compliance with all applicable laws and regulations that regulate the inclusion or use of controlled substances, including without limitation, the EU RoHS Directive. Renesas Electronics assumes
no liability for damages or losses occurring as a result of your noncompliance with applicable laws and regulations.

Renesas Electronics products and technology may not be used for or incorporated into any products or systems whose manufacture, use, or sale is prohibited under any applicable domestic or foreign laws or
regulations. You should not use Renesas Electronics products or technology described in this document for any purpose relating to military applications or use by the military, including but not limited to the
development of weapons of mass destruction. When exporting the Renesas Electronics products or technology described in this document, you should comply with the applicable export control laws and
regulations and follow the procedures required by such laws and regulations.

It is the responsibility of the buyer or distributor of Renesas Electronics products, who distributes, disposes of, or otherwise places the product with a third party, to notify such third party in advance of the
contents and conditions set forth in this document, Renesas Electronics assumes no responsibility for any losses incurred by you or third parties as a result of unauthorized use of Renesas Electronics
products.

This document may not be reproduced or duplicated in any form, in whole or in part, without prior written consent of Renesas Electronics.

Please contact a Renesas Electronics sales office if you have any questions regarding the information i in this orR Electronics products, or if you have any other inquiries.
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