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RL78/IM1A

1. OUTLINE

1.2 List of Part Numbers

Figure 1-1. Part Number, Memory Size, and Package of RL78/I1A

PartNo. R5F10

7DEGXXXSP#VO0

_L Package specification:

#VO: Tray (LSSOP30, SSOP38), Tube (LSSOP20)
#X0: Embossed tape (LSSOP, SSOP)
Package type:
SP: LSSOP, 0.65 mm pitch
SSOP, 0.65 mm pitch
— ROM number (Omitted with blank products)

Classification:
G: Operating ambient temperature: —40°C to 105°C
M: Operating ambient temperature: —40°C to 125°C

ROM capacity:
C:32KB
E: 64 KB

Pin count:
6: 20-pin
A: 30-pin
D: 38-pin

RL78/11A group

Memory type:
F: Flash memory

Renesas MCU

Renesas semiconductor product

Pin count Package Operating Ambient Part Number
Temperature

20 pin 20-pin plastic LSSOP Ta=-40 to +105°C R5F1076CGSP#V0, R5F1076CGSP#X0
(4.4 x6.5) TA=—40 to +125°C R5F1076CMSP#V0, R5F1076CMSP#X0

30 pin 30-pin plastic LSSOP TA=—40 to +105°C R5F107ACGSP#V0, R5F107AEGSP#VO,
(7.62 mm (300)) R5F107ACGSP#X0, R5F107AEGSP#X0
TA=—40 to +125°C R5F107ACMSP#V0, R5F107AEMSP#V0,

R5F107ACMSP#X0, R5F107AEMSP#X0

38 pin 38-pin plastic SSOP TA=—40 to +105°C R5F107DEGSP#V0, R5F107DEGSP#X0
(7.62 mm (300)) Ta=—40 to +125°C R5F107DEMSP#V0, R5F107DEMSP#X0

Caution The ordering part numbers represent the numbers at the time of publication. For the latest
ordering part numbers, refer to the target product page of the Renesas Electronics website.
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Under development

RL78/IM1A

1. OUTLINE

1.6 Outline of Functions

Caution This outline describes the functions at the time when Peripheral 1/O redirection register
(PIOR1) is set to 00H.

(1/3)
ltem 20-pin 30-pin 38-pin
R5F1076C R5F107AC R5F107AE R5F107DE
Code flash memory (KB) 32 32 64 64
Data flash memory (KB) 4 4 4 4
RAM (KB) 2 4Note 1 4Note 1
Address space 1 MB
Main system | High-speed system | X1 (crystal/ceramic) oscillation, external main system clock input (EXCLK)
clock clock HS (High-speed main) mode: 1 to 20 MHz (Voo = 2.7 to 5.5 V),
LS (Low-speed main) mode: 1 to 8 MHz (Voo =2.7 to 5.5 V)
High-speed on-chip | HS (High-speed main) mode: 1 to 32 MHz (Voo = 2.7 to 5.5 V),
oscillator LS (Low-speed main) mode: 1 to 8 MHz (Voo =2.7 to 5.5 V)
Clock for 16-bit timers KBO to KB2, | 64 MHz (TYP.)
and KCO
Subsystem clock (38-pin products XT1 (crystal) oscillation, external subsystem clock input (EXCLKS)
only) 32.768 kHz
Low-speed on-chip oscillator 15 kHz (TYP.)
General-purpose register (8-bit register x 8) x 4 banks
Minimum instruction execution time | 0.03125 us (High-speed on-chip oscillator: fin = 32 MHz operation)
0.05 us (High-speed system clock: fux = 20 MHz operation)
30.5 us (Subsystem clock: fsus = 32.768 kHz operation) (38-pin products only)
Instruction set * 8-bit operation, 16-bit operation
o Multiplication (8 bits x 8 bits)
« Bit manipulation (Set, reset, test, and Boolean operation), etc.
1/0 port Total 16 26 34
CMOS I/0 13 23 29
CMOS input 3 3 5
CMOS output - - -
Timer 16-bit timer TAU 8 channels (no timer 8 channels (timer output: 1, PWM output: qNote 2) 8 channels (timer
output) outputs: 3, PWM
outputs: 3V°*?)
16-bit timer KB 2 channels (PWM 3 channels (PWM outputs: 6)
outputs: 4)
16-bit timer KC 1 channel (PWM 1 channel (PWM outputs: 6)
outputs: 3)
Notes 1. This is about 3 KB when the self-programming function and data flash function are used. (For details,

see CHAPTER 3 in the RL78/I1A User's Manual.)
2. The number of PWM outputs varies depending on the setting of channels in use (the number of
masters and slaves) (see 6.9.3 Operation as multiple PWM output function in the RL78/I1A

User's Manual).

R01DS0171EJ0310 Rev.3.10
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RL78/I1A 2. ELECTRICAL SPECIFICATIONS (G: Industrial applications, To = —40 to +105°C)

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

In this chapter, shows the electrical spesificatons of the target products.

Target products (G: Industrial applications): Ta=-40 to + 105°C
R5F107xxGxx

Cautions 1. The RL78/I1A has an on-chip debug function, which is provided for development and evaluation.
Do not use the on-chip debug function in products designated for mass production, because
the guaranteed number of rewritable times of the flash memory may be exceeded when this
function is used, and product reliability therefore cannot be guaranteed. Renesas Electronics
is not liable for problems occurring when the on-chip debug function is used.

2. The pins mounted depend on the product. See 2.1 Port Function to 2.2.1 Functions for each
product in the RL78/I1A 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)

ltems Symbol Conditions MIN. TYP. MAX. Unit
Output voltage, Vor1 P02, P03, P05, P06, P10 to P12, P30, {40V <Vop <55V, |Vob-0.7 \Y
high P31, P40, P75 to P77, P120, P147, lor1 = =3.0 mA
P200 to P206 2.7V<Voo <55V, |Voo-05 Vv
loH1 = -1.0 mA
Vo2 P20 to P22, P24 to P27 27V<Vop<55V, [Voo-0.5 \Y
loHz = -100 A
Output voltage, Vo1 P02, P03, P05, P06, P10 to P12, P30, [ 4.0V <Vop<5.5V, 0.7 \%
low P31, P40, P75 to P77, P120, P147, lot1 = 8.5 mA
P200 to P206 40V<Voo<55V, 0.4 Vv
lo1 = 4.0 mA
2.7V <Vop<55YV, 0.4 \
lot1 = 1.5 mA
VoL2 P20 to P22, P24 to P27 27V <Vopb<55YV, 0.4 \Y
loLz = 400 xA

Caution P02, P10 to P12 do not output high level in N-ch open-drain mode.

Remark Unless specified otherwise, the characteristics of alternate-function pins are the same as those of the
port pins.
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RL78/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
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RL78/I1A 2. ELECTRICAL SPECIFICATIONS (G: Industrial applications, To = —40 to +105°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 Iop1 or Iop2, and Irtc, when the real-time clock operates in operation mode or HALT mode.
When the low-speed on-chip oscillator is selected, IFiL should be added. Ibp2 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
fiL operating current). The current of the RL78 microcontrollers is the sum of the values of either Ibb1 or
Iop2, and lit, when the 12-bit interval timer operates in operation mode or HALT mode.

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

6. Current flowing only to the A/D converter. The supply current of the RL78 microcontrollers is the sum of
Iop1 or Ibp2 and laoc when the A/D converter operates in an operation mode or the HALT mode.

7. Current flowing only to the LVD circuit. The supply current of the RL78 microcontrollers is the sum of Ipp1,
Iopb2 or Iops 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 lob1, Ipp2 or Iop3, and lpea, 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 Iop1, Ibp2 or lbbs, and lemp, when the comparator is operating.

11. This is the current required to flow to Voo 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. fsue: Subsystem clock frequency (XT1 clock oscillation frequency)

ol

fck: CPU/peripheral hardware clock frequency

>

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

o

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 AVrerp = Vob = 5.0 V)

lemp x 3 + IVRer + IpGA + IREF
=414 [uA] 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 [LA] x 2 + 3.2 [LA]
= 86.0 [1A]
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RL78/IM1A

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

2.4 AC Characteristics

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

Items Symbol Conditions MIN. TYP. MAX. Unit
Instruction cycle (minimum Tey Main system | HS (high-speed main) mode 0.03125 1 s
instruction execution time) clock (_fMAlN) LS (low-speed | Ta=—40to +85°C 0.125 1 s
operation main) mode
Subsystem clock (fsus) operation 28.5 30.5 31.3 s
In the self HS (high-speed main) mode 0.03125 1 us
programming || g (jow-speed | Ta=-40to +85°C| 0.125 1 us
mode main) mode
External system clock frequency | fex 1.0 20.0 MHz
fexs 32 35 kHz
External system clock input high- | texu, texc 24 ns
level width, low-level width texws, texts 13.7 s
TIO3, TI05, TI06, TIO7 input high- | tri, 2/fmck+10 ns
level width, low-level width tri
TO03, TO05, TO06, TKBOOO, fro HS (high-speed main) 40V<Vop<55V 8 MHz
TKBOO1, TKBO10, TKBO11, mode
TKBO20, TKBO21, TKCOO0 to A 4 MHz
TKCOO05 output frequency LS (low-speed main) 40V<Vop<55V 4 MHz
(When duty = 50%) mode, Ta = —40 to +85°C
27V<Vop<4.0V 2 MHz
Interrupt input high-level width, tiNTH, INTPO, INTP3, INTP4, INTP9 to INTP11, 1 us
low-level width tinTL INTP20 to INTP23
RESET low-level width trsL 10 us

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))

R01DS0171EJ0310 Rev.3.10
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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/IM1A

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

(7) DALI/UART4 mode
(Ta=—40 to +105°C, 2.7 V< Voo < 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 fmex/12 fmex/12 bps
Maximum transfer rate theoretical value 2.6 0.6 Mbps
HS: feik = 32 MHz, fvek = fok
LS: feik = 8 MHz, fmck = feik
Remark fuck: Operation clock frequency of DALI/UART.
(Operation clock to be set by the serial clock select register mn (SPS4).)
Caution Operating conditions of LS (low-speed main) mode is Ta = —40 to +85 °C.
R01DS0171EJ0310 Rev.3.10 leNESAS Page 44 of 105
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RL78/I1A 2. ELECTRICAL SPECIFICATIONS (G: Industrial applications, To = —40 to +105°C)

2.6.5 POR circuit characteristics

(Ta = —40 to +105°C, Vss = 0 V)

Parameter Symbol Conditions MIN. TYP. MAX. Unit
Detection voltage VPor Power supply rise time 1.45 1.51 1.57 \Y
\VPDR Power supply fall time 1.44 1.50 1.56 \%
Minimum pulse widthN°*® Tew 300 us

Note Minimum time required for a POR reset when Vbbb exceeds below Vror.

This is also the minimum time

required for a POR reset from when Vob exceeds below 0.7 V to when Vop 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)
VPoOR
Vpepor or 0.7 V
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RL78/I1A 2. ELECTRICAL SPECIFICATIONS (G: Industrial applications, To = —40 to +105°C)

2.6.6 LVD circuit characteristics

LVD Detection Voltage of Reset Mode and Interrupt Mode
(Ta=-40 to +105°C, VrDR< VDD < 5.5V, Vss =0 V)

Parameter Symbol Conditions MIN. TYP. MAX. Unit
Detection Supply voltage level VLvpo Power supply rise time 3.97 4.06 4.14 \%
voltage Power supply fall time 380 | 398 | 4.06 v
Vivopi Power supply rise time 3.67 3.75 3.82 \Y,
Power supply fall time 3.59 3.67 3.74 \Y
Vivp2 Power supply rise time 3.06 3.13 3.19 \
Power supply fall time 2.99 3.06 3.12 \Y
Vivos Power supply rise time 2.95 3.02 3.08 \Y
Power supply fall time 2.89 2.96 3.02 \Y
Vivp4 Power supply rise time 2.85 2.92 2.97 \%
Power supply fall time 2.79 2.86 2.91 \%
Vivps Power supply rise time 2.75 2.81 2.87 \Y
Power supply fall time 2.70 2.75 2.81 \%
Minimum pulse width tw 300 s
Detection delay time 300 us

LVD Detection Voltage of Interrupt & Reset Mode
(TA=-40 to +105°C, VrbDR < VDD < 5.5V, Vss =0 V)

Parameter Symbol Conditions MIN. TYP. MAX. Unit
Interrupt and reset | Vivbo Veocz, Vroct, Vroco = 0, 1, 1, falling reset voltage: 2.7 V 2.70 2.75 2.81 \
mode Vivor LVIS1,LVISO=1,0 |Rising release reset voltage | 2.85 2.92 2.97 \Y

Falling interrupt voltage 2.79 2.86 291 \%
Vivoz LVIS1,LVISO=0,1 |Rising release reset voltage | 2.95 3.02 3.08 \Y
Falling interrupt voltage 2.89 2.96 3.02 \%
Vivos LVIS1, LVISO =0, 0 |Rising release reset voltage 3.97 4.06 4.14 \Y
Falling interrupt voltage 3.89 3.98 4.06 \%

2.6.7 Supply voltage rise inclination characteristics

(Ta = —40 to +105°C, Vss = 0 V)

Parameter Symbol Conditions MIN. TYP. MAX. Unit

Supply voltage rise SVop 54 V/ms

Caution Keep the internal reset status by using the LVD circuit or an external reset signal until Vop rises to
within the operating voltage range shown in 32.4 AC Characteristics.
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RL78/I1A 2. ELECTRICAL SPECIFICATIONS (G: Industrial applications, To = —40 to +105°C)

2.8 Flash Memory Programming Characteristics

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

Parameter Symbol Conditions MIN. TYP. MAX. Unit
CPU/peripheral hardware clock fork 27V<Vpbb<55V 1 32 MHz
frequency
Number of code flash Commr Retained for 20 years, Ta = 85°CN°*? 1,000 Times
rewrites"tes 23
Number of data flash Retained for 1 year, Ta = 25°CN**? 1,000,000

: Notes 1,2, 3
rewrites ™ Retained for 5 years, Ta = 85°C*? 100,000
Retained for 20 years, Ta = 85°CN*? 10,000
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.
2.9 Dedicated Flash Memory Programmer Communication (UART)
(Ta=-40 to +105°C, 2.7V <Vob<5.5V, Vss =0 V)
Parameter Symbol Conditions MIN. TYP. MAX. Unit
Transfer rate During serial programming 115.2 k 1™ bps

R01DS0171EJ0310 Rev.3.10
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RL78/IM1A

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

3.1 Absolute Maximum Ratings

Absolute Maximum Ratings (Ta = 25°C) (1/2)

Parameter Symbols Conditions Ratings Unit
Supply voltage Vob -0.5to0 +6.5 V
REGC pin input voltage | Vireac REGC -0.3to +2.8 Vv

and —0.3 to Voo +0.3%"
Input voltage Vi P02, P03, P05, P06, P10 to P12, P20 to P22, —0.3 to Vop +0.3%°t? \Y;
P24 to P27, P30, P31, P40, P75 to P77,
P120 to P124, P137, P147, P200 to P206,
EXCLK, EXCLKS, RESET
Output voltage Vo1 P02, P03, P05, P06, P10 to P12, P20 to P22, -0.3 to Voo +0.3"*? \Y
P24 to P27, P30, P31, P40, P75 to P77, P120,
P147, P200 to P206
Analog input voltage Vai ANIO to ANI2, ANI4 to ANI7, ANI16 to ANI19 —-0.3 to Voo +0.3 \%
and —0.3 to AVRer+)
+0 3Notes 2,3

Notes 1.

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

This value regulates the

absolute maximum rating of the REGC pin. Do not use this pin with voltage applied to it.

2. Mustbe 6.5V or lower.
3. Do not exceed AVRrer(+) + 0.3 V in case of A/D conversion target pin.

Caution Product quality may suffer if the absolute maximum rating is exceeded even momentarily for
any parameter. That is, the absolute maximum ratings are rated values at which the product is
on the verge of suffering physical damage, and therefore the product must be used under

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

Remarks 1.

the port pins.

2. AVrer+): + side reference voltage of the A/D converter.
3. Vss: Reference voltage

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

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

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

Parameter Symbols Conditions Ratings Unit
Output current, high lon1 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
lomz Per pin P20 to P22, P24 to P27 -0.5 mA
Total of all pins -2 mA
Output current, low loL1 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 +125 °C
temperature In flash memory programming mode —40 to +105
Storage temperature Tstg —65 to +150 °C

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

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

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

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

Remark 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, 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)

Minimum Instruction Execution Time during Main System Clock Operation

Tcy vs Vob (HS (high-speed main) mode)

10
1.0 — —
_ ! —— When the high-speed on-chip
) |: | oscillator clock is selected
E i ——— During self programming
'a_a '! [ —-—- When high-speed system clock
£ I is selected
(] It |
° i
2 T
O !I I
0.1 !5
!i
0.05 !
0.01 : :
0 1.0 2.0 13.0 4.0 50 ' 6.0

2.7 5.5
Supply voltage Voo [V]

AC Timing Test Points

Vin/Von Vin/Von
Test points
>< Vi/Vou > P < VIL/VOL><

External System Clock Timing

1/fex/
1/fexs
text/ | texn/
texts tExHs
EXCLK/EXCLKS \
N\ N
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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

R01DS0171EJ0310 Rev.3.10
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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)

3.10 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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4. PACKAGE DRAWINGS

4.2 30-pin Products

R5F107ACGSP#V0, R5F107AEGSP#V0, R5F107ACGSP#X0, R5F107AEGSP#X0, R5F107ACMSP#VO0,
R5F107AEMSP#V0, R5F107ACMSP#X0, R5F107AEMSP#X0

JEITA Package Code

RENESAS Code

Previous Code

MASS (TYP) [g]

P-LSSOP30-0300-0.65

PLSP0030JB-B

S30MC-65-5A4-3

0.18

HAARAARAARARAAH

O

LRI R

| -

——
{0

T LJJ-JJ—II—II—LLI-JJ—IJ—I
I ENE]

o[ M @)

NOTE

Each lead centerline is located within 0.13 mm of
its true position (T.P.) at maximum material condition.

detail of lead end

ITEM MILLIMETERS
A 9.85+0.15

0.45 MAX.

0.65 (T.P.)

+0.08
0.24%5:0%

0.1+0.05
1.3+0.1
1.2
8.1+0.2
6.1+0.2
1.0+0.2
0.17+0.03
0.5

0.13

0.10

o+5°
3**3

0.25
0.6+0.15

cCl|lHd| U |[ZIZ|r | X|a|—|IT|OMMmM O Ol

©2012 Renesas Electronics Corporation. All rights reserved.

R01DS0171EJ0310 Rev.3.10
Oct 31, 2016

RRENESAS

Page 104 of 105



