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-40°C ~ 85°C (TA)

Surface Mount

32-LQFP

32-LQFP (7x7)

Welcome to E-XFL.COM

What is "Embedded - Microcontrollers"?

"Embedded - Microcontrollers" refer to small, integrated
circuits designed to perform specific tasks within larger
systems. These microcontrollers are essentially compact
computers on a single chip, containing a processor core,
memory, and programmable input/output peripherals.
They are called "embedded" because they are embedded
within electronic devices to control various functions,
rather than serving as standalone computers.
Microcontrollers are crucial in modern electronics,
providing the intelligence and control needed for a wide
range of applications.

Applications of "Embedded -
Microcontrollers"
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RL78/G14 1. OUTLINE

(1/5)

Bi Fields of
n . .
Package Application Ordering Part Number
count
Note
30 pins | 30-pin plastic LSSOP A R5F104AAASP#V0, R5F104ACASP#V0, R5F104ADASP#V0, R5F104AEASP#V0,
(7.62 mm (300), 0.65 mm pitch) R5F104AFASP#V0, R5F104AGASP#V0
R5F104AAASP#X0, R5F104ACASP#X0, R5F104ADASP#X0, R5F104AEASP#XO0,
R5F104AFASP#X0, R5F104AGASP#X0
D R5F104AADSP#V0, R5F104ACDSP#V0, R5F104ADDSP#V0, R5F104AEDSP#VO0,
R5F104AFDSP#V0, R5F104AGDSP#V0
R5F104AADSP#X0, R5F 104ACDSP#X0, R5F104ADDSP#X0, R5F104AEDSP#XO0,
R5F104AFDSP#X0, R5F104AGDSP#X0
G R5F104AAGSP#V0, R5F104ACGSP#V0, R5F104ADGSP#V0, R5F104AEGSP#VO0,
R5F104AFGSP#V0, R5F104AGGSP#V0
R5F104AAGSP#X0, R5F104ACGSP#X0, R5F104ADGSP#X0, R5F104AEGSP#XO0,
R5F104AFGSP#X0, R5F 104AGGSP#X0
32 pins | 32-pin plastic HWQFN A R5F104BAANA#UO, R5F104BCANA#UO, R5F104BDANA#UO, R5F 104BEANA#UO,
(5 x5 mm, 0.5 mm pitch) R5F104BFANA#UO, R5F104BGANA#UO
R5F104BAANA#WO0, R5F104BCANA#WO0, R5F 104BDANA#WO, R5F104BEANA#WO,
R5F104BFANA#WO, R5F104BGANA#WO
D R5F104BADNA#UO, R5F104BCDNA#UO, R5F104BDDNA#UO, R5F104BEDNA#UO,
R5F104BFDNA#UO, R5F104BGDNA#UO
R5F104BADNA#WO0, R5F104BCDNA#WO0, R5F104BDDNA#WO0, R5F104BEDNA#WO,
R5F104BFDNA#WO0, R5F104BGDNA#W0
G R5F104BAGNA#UO, R5F104BCGNA#UO, R5F104BDGNA#UO, R5F 104BEGNA#UO,
R5F104BFGNA#UO, R5F104BGGNA#UO
R5F104BAGNA#WO0, R5F 104BCGNA#WO0, R5F104BDGNA#WO0, R5F104BEGNA#WO,
R5F104BFGNA#WO0, R5F104BGGNA#W0
32-pin plastic LQFP A R5F104BAAFP#V0, R5F104BCAFP#V0, R5F 104BDAFP#V0, R5F104BEAFP#V0,
(7 x 7, 0.8 mm pitch) R5F104BFAFP#V0, R5F104BGAFP#V0
R5F104BAAFP#X0, R5F104BCAFP#X0, R5F104BDAFP#X0, R5F 104BEAFP#XO0,
R5F104BFAFP#X0, R5F104BGAFP#X0
D R5F104BADFP#V0, R5F104BCDFP#V0, R5F104BDDFP#V0, R5F104BEDFP#VO,
R5F104BFDFP#V0, R5F104BGDFP#V0
R5F104BADFP#X0, R5F104BCDFP#X0, R5F104BDDFP#X0, R5F104BEDFP#XO0,
R5F104BFDFP#X0, R5F 104BGDFP#X0
G R5F104BAGFP#V0, R5F104BCGFP#V0, R5F104BDGFP#V0, R5F104BEGFP#VO0,
R5F104BFGFP#V0, R5F104BGGFP#V0
R5F104BAGFP#X0, R5F 104BCGFP#X0, R5F104BDGFP#X0, R5F104BEGFP#X0,
R5F104BFGFP#X0, R5F104BGGFP#X0
36 pins | 36-pin plastic WFLGA A R5F104CAALA#UO, R5F104CCALA#UO, R5F 104CDALA#UO, R5F104CEALA#UO,
(4 x4 mm, 0.5 mm pitch) R5F104CFALA#UO, R5F104CGALA#UO
R5F104CAALA#WO0, RSF104CCALA#WO0, R5F104CDALA#WO0, R5F104CEALA#WO,
R5F104CFALA#WO0, R5F104CGALA#WO
G R5F104CAGLA#UO, R5F104CCGLA#UO, R5F104CDGLA#UO, R5F104CEGLA#UO,
R5F104CFGLA#UO, R5F104CGGLA#UO
R5F104CAGLA#WO0, R5F104CCGLA#WO0, R5F 104CDGLA#WO0, R5F104CEGLA#WO,
R5F104CFGLA#WO0, R5F 104CGGLA#W0
Note For the fields of application, refer to Figure 1 - 1 Part Number, Memory Size, and Package of RL78/G14.

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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RL78/G14

1. OUTLINE
(212)
30-pin 32-pin 36-pin 40-pin
Item R5F104Ax R5F104Bx R5F104Cx R5F104Ex
(x=A,CtoE) (x=A,CtoE) (x=A,CtoE) (x=A,CtoE)
Clock output/buzzer output 2 2 2 2

[30-pin, 32-pin, 36-pin products]

* 2.44 kHz, 4.88 kHz, 9.76 kHz, 1.25 MHz, 2.5 MHz, 5 MHz, 10 MHz
(Main system clock: fmain = 20 MHz operation)

[40-pin products]

* 2.44 kHz, 4.88 kHz, 9.76 kHz, 1.25 MHz, 2.5 MHz, 5 MHz, 10 MHz
(Main system clock: fmain = 20 MHz operation)

» 256 Hz, 512 Hz, 1.024 kHz, 2.048 kHz, 4.096 kHz, 8.192 kHz, 16.384 kHz, 32.768 kHz
(Subsystem clock: fsus = 32.768 kHz operation)

8/10-bit resolution A/D converter

8 channels 8 channels 8 channels 9 channels

Serial interface

[30-pin, 32-pin products]

+ CSI: 1 channel/UART (UART supporting LIN-bus): 1 channel/simplified 12C: 1 channel
+ CSI: 1 channel/UART: 1 channel/simplified 12C: 1 channel

+ CSI: 1 channel/lUART: 1 channel/simplified 12C: 1 channel

[36-pin, 40-pin products]

+ CSI: 1 channel/UART (UART supporting LIN-bus): 1 channel/simplified 12C: 1 channel
+ CSI: 1 channel/UART: 1 channel/simplified 12C: 1 channel

+ CSI: 2 channels/UART: 1 channel/simplified I2C: 2 channels

12C bus

1 channel 1 channel 1 channel 1 channel

Data transfer controller (DTC)

28 sources 29 sources

Event link controller (ELC)

Event input: 19
Event trigger output: 7

Event input: 20
Event trigger output: 7

Vectored interrupt | Internal 24 24 24 24
sources External 6 6 6
Key interrupt — — — 4

Reset

Reset by RESET pin

Internal reset by watchdog timer
Internal reset by power-on-reset
Internal reset by voltage detector

Internal reset by illegal instruction execution Note
Internal reset by RAM parity error
Internal reset by illegal-memory access

Power-on-reset circuit

Power-on-reset: 1.51 £0.04 V (Ta = 40 to +85°C)
1.51 £0.06 V (TAa = —40 to +105°C)
Power-down-reset: 1.50 +0.04 V (Ta = —40 to +85°C)

1.50 £0.06 V (Ta = -40 to +105°C)

Voltage detector

1.63 V to 4.06 V (14 stages)

On-chip debug function

Provided

Power supply voltage

Vop = 1.6 t0 5.5 V (Ta = —40 to +85°C)
Vop = 2.4 10 5.5 V (Ta = —40 to +105°C)

Operating ambient temperature

Ta = -40 to +85°C (A: Consumer applications, D: Industrial applications),
Ta = -40 to +105°C (G: Industrial applications)

Note The illegal instruction is generated when instruction code FFH is executed.
Reset by the illegal instruction execution not is issued by emulation with the in-circuit emulator or on-chip debug

emulator.
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RL78/G14

1. OUTLINE

[44-pin, 48-pin, 52-pin, 64-pin products (code flash memory 96 KB to 256 KB)]

Caution

(PIORO, 1) are set to 00H.

This outline describes the functions at the time when Peripheral I1/O redirection register 0, 1

(1/2)
44-pin 48-pin 52-pin 64-pin
ltem R5F104Fx R5F104Gx R5F104Jx R5F104Lx
(x=FtoH,J) (x=FtoH,J) (x=FtoH,J) (x=FtoH,J)
Code flash memory (KB) 96 to 256 96 to 256 96 to 256 96 to 256
Data flash memory (KB) 8 8 8 8
RAM (KB) 12 to 24 Note 12 to 24 Note 12 to 24 Note 12 to 24 Note

Address space

1MB

Main system
clock

High-speed system
clock

X1 (crystal/ceramic) oscillation, external main system clock input (EXCLK)
1t0 20 MHz (Vbb = 2.7 to 5.5 V),

1to 16 MHz (Vbbb = 2.4 to 5.5 V),

1to 8 MHz (Vbp = 1.8t0 5.5 V),

1to4 MHz (Vbp =1.6t0 5.5 V)

HS (high-speed main) mode:
HS (high-speed main) mode:
LS (low-speed main) mode:

LV (low-voltage main) mode:

High-speed on-chip
oscillator clock (fiH)

HS (high-speed main) mode:
HS (high-speed main) mode:

110 32 MHz (Vbbb = 2.7 to 5.5 V),
1t0 16 MHz (Vbb = 2.4 to 5.5 V),
LS (low-speed main) mode: 1to 8 MHz (Vop = 1.8t0 5.5V),
LV (low-voltage main) mode: 1to4 MHz (Vbbb =1.6t0 5.5V)

Subsystem clock

XT1 (crystal) oscillation, external subsystem clock input (EXCLKS) 32.768 kHz

Low-speed on-chip oscillator clock

15 kHz (TYP.): VbD=1.6t0 5.5V

General-purpose register

8 bits x 32 registers (8 bits x 8 registers x 4 banks)

Minimum instruction execution time

0.03125 ps (High-speed on-chip oscillator clock: fiH = 32 MHz operation)

0.05 us (High-speed system clock: fux = 20 MHz operation)

30.5 us (Subsystem clock: fsus = 32.768 kHz operation)

Instruction set

« Data transfer (8/16 bits)

» Adder and subtractor/logical operation (8/16 bits)

» Multiplication (8 bits x 8 bits, 16 bits x 16 bits), Division (16 bits = 16 bits, 32 bits + 32 bits)
» Multiplication and Accumulation (16 bits x 16 bits + 32 bits)

* Rotate, barrel shift, and bit manipulation (Set, reset, test, and Boolean operation), etc.

1/0 port Total 40 44 48 58
CMOS I/0 31 34 38 48
CMOS input 5 5 5 5
CMOS output — 1 1 1
N-ch open-drain /O 4 4 4 4
(6 V tolerance)

Timer 16-bit timer 8 channels

(TAU: 4 channels, Timer RJ: 1 channel, Timer RD: 2 channels, Timer RG: 1 channel)

Watchdog timer 1 channel
Real-time clock 1 channel
(RTC)
12-bit interval timer | 1 channel

Timer output

Timer outputs: 14 channels
PWM outputs: 9 channels

RTC output

1
* 1 Hz (subsystem clock: fsus = 32.768 kHz)

(Note is listed on the next page.)
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RL78/G14

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

(TA =-40to +85°C, 1.6 V <EVDD0 = EVDD1 < VDD < 5.5V, Vss = EVsso = EVss1 =0 V) (4/5)
ltems Symbol Conditions MIN. TYP. | MAX. | Unit
Output voltage, high | VoH1 P00 to P06, P10 to P17, P30, 40V <EVDDOL5.5YV, EVppo - 1.5 \%
P31, P40 to P47, P50 to P57, loH1 =-10.0 mA
P64 to P67, P70 to P77, 40V<EVooo<55V, |EVDD0-0.7 v
P80 to P87, P100to P102, P110, | |oy1 = -3.0 mA
P111, P120, P130, P140 to P147
1.8 V<EVDDOL55YV, EVbpo - 0.5 \%
loH1 =-1.5 mA
1.6 V<EVDD0O< 1.8V, EVbbpo - 0.5 \
loH1 =-1.0 mA
VoH2 P20 to P27, P150 to P156 1.6V<VbD<55YV, VoD - 0.5 \
loH2=-100 puA
Output voltage, low | VoL1 P00 to P06, P10 to P17, P30, 40V <EVDD0L5.5YV, 1.3 \%
P31, P40 to P47, P50 to P57, loL1 =20.0 mA
P64 to P67, P70 to P77, 4.0V <EVDD0 <55V, 07 | v
P80 to P87, P100 to P102, P110, | |51 = 8.5 mA
P111, P120, P130,
2.7V <EVDD0<5.5YV, 0.6 \%
P140 to P147
loL1 = 3.0 mA
2.7V <EVDD0<5.5YV, 0.4 V
loL1 =1.5mA
1.8V <EVDD0OL5.5V, 0.4 \%
loL1 = 0.6 mA
1.6 V<EVDDOL5.5V, 0.4 V
loL1 = 0.3 mA
VoL2 P20 to P27, P150 to P156 1.6V<VbD<55Y, 0.4 \%
loL2 = 400 pA
VoL3 P60 to P63 40V <EVDD0<5.5V, 2.0 V
loLs = 15.0 mA
40V <EVDD0L5.5V, 0.4 \%
loLz = 5.0 mA
2.7V <EVDD0<5.5YV, 0.4 \
loL3 = 3.0 mA
1.8V <EVDD0L5.5V, 0.4 \%
loLz = 2.0 mA
1.6 V<EVDDOL5.5V, 0.4 \
loL3 =1.0 mA

Caution P00, P02 to P04, P10, P11, P13 to P15, P17, P30, P43 to P45, P50 to P55, P71, P74, P80 to P82, P142 to P144 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.

R01DS0053EJ0330 Rev. 3.30
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RL78/G14

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

(TA =-40to +85°C, 1.6 V <EVDD0 = EVDD1 < VDD < 5.5V, Vss = EVsso = EVss1 =0 V) (2/2)
Items Symbol Conditions MIN. TYP. | MAX. | Unit
Timer RD input high-level tTDIH, TRDIOAO, TRDIOA1, TRDIOBO, TRDIOB1, 3/fcLk ns
width, low-level width tToiL TRDIOCO, TRDIOC1, TRDIODO, TRDIOD1
Timer RD forced cutoff signal | tTDsIL P130/INTPO 2MHz < fcik £ 32 MHz 1 us
input low-level width foLk < 2 MHz 1/fCLK + 1
Timer RG input high-level tTGIH, TRGIOA, TRGIOB 2.5/fcLk ns
width, low-level width treiL
TOO00 to TOO3, fro HS (high-speed main) mode |4.0 V <EVbpo<5.5V 16 MHz
TO10to TO13, 2.7V <EVbDo < 4.0 V 8 | MHz
TRJIOO0, TRJOO,
1.8V <EVpD0< 2.7V 4 MHz
TRDIOAO, TRDIOAA1,
TRDIOBO, TRDIOB1, 1.6 V<EVDD0<1.8V 2 MHz
TRDIOCO, TRDIOCH1, LS (low-speed main) mode 1.8V <EVDD0L55V 4 MHz
TRDIODO, TRDIODA1, 1.6 V <EVbpo< 1.8V 2 | MHz
TRGIOA, TRGIOB -
LV (low-voltage main) mode |1.6V<EVDD0<5.5V 2 MHz
output frequency
PCLBUZ0, PCLBUZ1 output | frcL HS (high-speed main) mode |4.0 V <EVbpo<5.5V 16 MHz
frequency 2.7V <EVDD0<4.0V 8 | MHz
1.8 V<EVDD0 <27V 4 MHz
1.6 V<EVDpD0< 1.8V 2 MHz
LS (low-speed main) mode 1.8 V<EVDDO<55V 4 MHz
1.6 V<EVDD0< 1.8V 2 MHz
LV (low-voltage main) mode |1.8V <EVbpo<5.5V 4 MHz
1.6 V<EVDD0< 1.8V 2 MHz
Interrupt input high-level tINTH, INTPO 16V<VbD<55V 1 us
width, low-level width INTL [ INTP1 to INTP11 16V <EVopo < 5.5V 1 us
Key interrupt input low-level | tkr KRO to KR7 1.8V<EVDD0L55V 250 ns
width 16V <EVbno < 1.8V 1 us
RESET low-level width tRsL 10 us
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RL78/G14

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

Simplified 12C mode connection diagram (during communication at same potential)

SDAr

VDD

T

RL78 microcontroller

SCLr

SDA

SCL

User’s device

Simplified 12C mode serial transfer timing (during communication at same potential)

1/fscL

tLow

tHIGH

SCLr \

SDAr /_\

tHD: DAT

tsu: DAT

Remark 1. Rb[Q]: Communication line (SDAr) pull-up resistance, Cb[F]: Communication line (SDAr, SCLr) load capacitance
Remark 2. r: IIC number (r = 00, 01, 10, 11, 20, 21, 30, 31), g: PIM number (g =0, 1, 3 to 5, 14),

h: POM number (h=0,1,3t0 5, 7, 14)

Remark 3. 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 (m =0, 1),
n: Channel number (n = 0 to 3), mn = 00 to 03, 10 to 13)

R01DS0053EJ0330 Rev. 3.30
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RL78/G14 2. ELECTRICAL SPECIFICATIONS (TA = -40 to +85°C)
2.6 Analog Characteristics
2.6.1 A/D converter characteristics

Classification of A/D converter characteristics

Reference Voltage
Input channel

Reference voltage (+) = AVREFP
Reference voltage (-) = AVREFM

Reference voltage (+) = Vbp
Reference voltage (-) = Vss

Reference voltage (+) = VBGR
Reference voltage (-)= AVREFM

ANIO to ANI14

Refer to 2.6.1 (1).

ANI16 to ANI20

Refer to 2.6.1 (2).

Internal reference voltage

Refer to 2.6.1 (1).

Temperature sensor output voltage

Refer to 2.6.1 (3).

Refer to 2.6.1 (4).

(1) When reference voltage (+) = AVRerr/ANIO (ADREFP1 = 0, ADREFPO = 1), reference voltage (-) =
AVREFM/ANIL1 (ADREFM = 1), target pin: ANI2 to ANI14, internal reference voltage, and temperature sensor

output voltage

(TA =-40to +85°C, 1.6 V< AVRerP < VDD < 5.5V, Vss = 0 V, Reference voltage (+) = AVREFP, Reference voltage (-)

= AVREFM = 0 V)

Parameter Symbol Conditions MIN. TYP. MAX. Unit
Resolution RES 8 10 bit
Overall error Note 1 AINL | 10-bit resolution 1.8 V<AVRerP <55V 1.2 +3.5 LSB

AVReFP = Vpp Note 3 1.6 V < AVREFP < 5.5 \/ Note 4 12 | 7.0 | LsB
Conversion time tconv | 10-bit resolution 3.6V<Vbop<55V 2125 39 us
Target pin: ANIZ to ANI14 27V<Vpp<55V 3.1875 39 us
1.8V<Vbop<55V 17 39 us
1.6V<Vop<55V 57 95 us
10-bit resolution 36V<Vopb<55V 2.375 39 us
Target pin: Internal reference voltage, 27V<Vop<55V 3.5625 39 us
and temperature sensor output voltage
(HS (high-speed main) mode) 24V<Vop<55V 17 39 us
Zero-scale error Notes 1,2 Ezs 10-bit resolution 1.8 V< AVRerP<5.5V +0.25 | %FSR
AVReFP = Vop Note 3 1.6 V < AVREFP < 5.5 V Note 4 $0.50 | %FSR
Full-scale error Notes 1,2 Ers | 10-bit resolution 1.8 VSAVRErP <55V +0.25 | %FSR
AVReFP = Vbp Note 3 1.6 V < AVRerp < 5.5 V/ Note 4 $0.50 | %FSR
Integral linearity error Note 1 ILE | 10-bit resolution 1.8 V<AVReFrP <55V +2.5 LSB
AVREerp = Vpp Note 3 1.6 V < AVRerp < 5.5 \/ Note 4 5.0 | LSB
Differential linearity error Note 1| DLE | 10-bit resolution 1.8 V<AVREFP <55V +1.5 LSB
AVREeFp = Vpp Note 3 1.6 V < AVRerp < 5.5 \/ Note 4 +2.0 | LSB
Analog input voltage VAN [ ANI2 to ANI14 0 AVREFP \
Internal reference voltage VeGR Note 5 \Y,
(2.4 V <Vpp £ 5.5V, HS (high-speed main) mode)
Temperature sensor output voltage VTMmPs25 Note 5 \
(2.4 V <Vbp <5.5V, HS (high-speed main) mode)

Add +1.0 LSB to the MAX. value when AVREFP = VDD.
Add +0.05%FSR to the MAX. value when AVREFP = VDD.

Note 1. Excludes quantization error (+1/2 LSB).
Note 2. This value is indicated as a ratio (%FSR) to the full-scale value.
Note 3. When AVREFpP < VDD, the MAX. values are as follows.
Overall error:
Zero-scale error/Full-scale error:
Integral linearity error/ Differential linearity error: Add +0.5 LSB to the MAX. value when AVREFP = VDD.
Note 4. Values when the conversion time is set to 57 us (min.) and 95 ps (max.).
Note 5. Refer to 2.6.2 Temperature sensor characteristics/internal reference voltage characteristic.
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RL78/G14 2. ELECTRICAL SPECIFICATIONS (TA = -40 to +85°C)

2.6.6 LVD circuit characteristics

(1) Reset Mode and Interrupt Mode
(TA =-40to +85°C, VPDR < VDD <5.5V,Vss =0V)

Parameter Symbol Conditions MIN. TYP. MAX. Unit

Voltage Supply voltage level | VLvbo Rising edge 3.98 4.06 414 \%
detection Falling edge 3.90 3.98 4.06

threshold Vivor Rising edge 3.68 3.75 3.82 v

Falling edge 3.60 3.67 3.74 \%

VivD2 Rising edge 3.07 3.13 3.19 \Y

Falling edge 3.00 3.06 3.12 \%

VLvD3 Rising edge 2.96 3.02 3.08 \%

Falling edge 2.90 2.96 3.02 \%

VLvD4 Rising edge 2.86 2.92 2.97 \%

Falling edge 2.80 2.86 2.91 \%

VLvD5 Rising edge 2.76 2.81 2.87 \%

Falling edge 2.70 2.75 2.81 \%

VLvD6 Rising edge 2.66 2.71 2.76 \%

Falling edge 2.60 2.65 2.70 \%

VLvD7 Rising edge 2.56 2.61 2.66 \%

Falling edge 2.50 2.55 2.60 \%

VLvD8 Rising edge 2.45 2.50 2.55 \%

Falling edge 2.40 2.45 2.50 \%

VLvD9 Rising edge 2.05 2.09 213 \%

Falling edge 2.00 2.04 2.08 \%

Vwvb10 Rising edge 1.94 1.98 2.02 \Y

Falling edge 1.90 1.94 1.98 \%

VLvD11 Rising edge 1.84 1.88 1.91 \Y

Falling edge 1.80 1.84 1.87 \%

Vivb12 Rising edge 1.74 1.77 1.81 \Y

Falling edge 1.70 1.73 1.77 \%

VLvD13 Rising edge 1.64 1.67 1.70 \Y

Falling edge 1.60 1.63 1.66 \%

Minimum pulse width tLw 300 us

Detection delay time 300 us
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RL78/G14 3. ELECTRICAL SPECIFICATIONS (G: INDUSTRIAL APPLICATIONS TaA = -40 to +105°C)

3.2 Oscillator Characteristics

3.2.1 X1, XT1 characteristics

(TA=-40to +105°C, 2.4V <VDD<55V,Vss=0V)

Resonator Resonator Conditions MIN. TYP. MAX. | Unit
X1 clock oscillation frequency (fx) Note Ceramic resonator/ 27V<Vbp<55V 1.0 20.0 | MHz
crystal resonator 24V<Vop<27V | 1.0 16.0
XT1 clock oscillation frequency (fxt) Note | Crystal resonator 32 32.768 35 kHz
Note Indicates only permissible oscillator frequency ranges. Refer to 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, refer to 5.4 System Clock Oscillator in the RL78/G14 User’s Manual.

3.2.2  On-chip oscillator characteristics

(TA =-40to +105°C, 2.4V <VDD <55V, Vss=0V)

Oscillators Parameters Conditions MIN. | TYP. | MAX. | Unit
High-speed on-chip oscillator clock frequency | fiH 1 32 MHz
Notes 1, 2
High-speed on-chip oscillator clock frequency -20 to +85°C 24V<Vpbp<55V | -1.0 +1.0 %
accuracy -40 to -20°C 24V<Vob<55V | 15 +1.5 %

+85t0 +105°C |24V <VboD<55V | -2.0 +2.0 %

Low-speed on-chip oscillator clock frequency | fiL 15 kHz
Low-speed on-chip oscillator clock frequency -15 +15 %
accuracy

Note 1. High-speed on-chip oscillator frequency is selected with bits 0 to 4 of the option byte (000C2H) and bits 0 to 2 of the

HOCODIV register.
Note 2. This only indicates the oscillator characteristics. Refer to AC Characteristics for instruction execution time.
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RL78/G14

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

Note 1. Total current flowing into Vbp and EVbbo, including the input leakage current flowing when the level of the input pin is
fixed to Vbb, EVDDo or Vss, EVsso. The values below the MAX. column include the peripheral operation current.
However, not including the current flowing into the A/D converter, LVD circuit, /0 port, and on-chip pull-up/pull-down
resistors and the current flowing during data flash rewrite.

Note 2. When high-speed on-chip oscillator and subsystem clock are stopped.

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

Note 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.

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

HS (high-speed main) mode: 2.7 V<Vbpp <5.5 V@1 MHz to 32 MHz
24V <Vop<55V@1 MHz to 16 MHz

Remark 1. fux: High-speed system clock frequency (X1 clock oscillation frequency or external main system clock frequency)

Remark 2. fHoco: High-speed on-chip oscillator clock frequency (64 MHz max.)

Remark 3. fiH: High-speed on-chip oscillator clock frequency (32 MHz max.)

Remark 4. fsus:  Subsystem clock frequency (XT1 clock oscillation frequency)

Remark 5. Except subsystem clock operation, temperature condition of the TYP. value is Ta = 25°C
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RL78/G14

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

(1) Flash ROM: 16 to 64 KB of 30- to 64-pin products
(TA =-40to +105°C, 2.4 V <EVDDO < VDD < 5.5V, Vss = EVsso = 0 V)(2/2)

Parameter | Symbol Conditions MIN. | TYP. | MAX. | Unit
Supply current | Ipp2 HALT mode | HS (high-speed main) |fHoco = 64 MHz, Vob =5.0V 0.80 4.36 mA
Note 1 Note 2 mode Note 7 fiH = 32 MHz Note 4 Voo = 3.0V 0.80 4.36

fHoco = 32 MHz, Voo =5.0V 0.49 3.67
i = 32 MHz Note 4 Voo =3.0V 049 | 367
fHoco = 48 MHz, Vob=5.0V 0.62 3.42
fi = 24 MHz Note 4 VDD =3.0V 062 | 3.42
fHoco = 24 MHz, Vbob=5.0V 04 2.85
fitt = 24 MHz Note 4 VoD =3.0V 04 | 285
fHoco = 16 MHz, Vop=5.0V 0.37 2.08
firt = 16 MHz Note 4 Voo =3.0V 037 | 2.08
HS (high-speed main) | fux = 20 MHz Note 3, Square wave input 0.28 2.45 mA
mode Note 7 Vop =5.0V Resonator connection 040 | 257
fmx = 20 MHz Note 3, Square wave input 0.28 2.45
Vop =3.0V Resonator connection 0.40 | 257
fmx = 10 MHz Note 3, Square wave input 0.19 1.28
Vop = 5.0 V Resonator connection 0.25 1.36
fmx = 10 MHz Note 3, Square wave input 0.19 1.28
Vob =3.0V Resonator connection 0.25 1.36
Subsystem clock fsus = 32.768 kHz Note 5 | Square wave input 0.25 0.57 uHA
operation Ta=-40°C Resonator connection 0.44 | 0.76
fsus = 32.768 kHz Note 5 | Square wave input 0.30 0.57
Ta=+25°C Resonator connection 0.49 0.76
fsus = 32.768 kHz Note 5, | Square wave input 0.36 1.17
Ta =+50°C Resonator connection 0.59 | 1.36
fsus = 32.768 kHz Note 5 | Square wave input 0.49 1.97
Ta=+70°C Resonator connection 072 | 2.16
fsus = 32.768 kHz Note 5 | Square wave input 0.97 3.37
Ta =+85°C Resonator connection 1.16 3.56
fsus = 32.768 kHz Note 5 | Square wave input 3.20 | 17.10
Ta=+105"C Resonator connection 3.40 | 17.50
Ibp3 STOP mode |Ta=-40°C 0.18 0.51 uHA
Note€ | Noted Ta=+25°C 024 | 051
Ta = +50°C 0.29 1.10
Ta=+70°C 0.41 1.90
Ta = +85°C 0.90 3.30
Ta=+105°C 3.10 17.00
(Notes and Remarks are listed on the next page.)
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3. ELECTRICAL SPECIFICATIONS (G: INDUSTRIAL APPLICATIONS TaA = -40 to +105°C)

(2) Flash ROM: 96 to 256 KB of 30- to 100-pin products
(TA =-40to +105°C, 2.4 V < EVDDO = EVDD1 < VDD < 5.5V, VSs = EVsSso = EVss1 =0 V)

Parameter | Symbol Conditions MIN. | TYP. | MAX. | Unit
Supply IpD1 Operat- HS (high-speed main) |fHoco = 64 MHz, Basic Vob=5.0V 2.6 mA
current ing mode | mode Note 5 fiH = 32 MHz Note 3 operation [ypn =30V 26
Note ! fHoco = 32 MHz, Basic Vob=5.0V 2.3
fi = 32 MHz Note 3 operation [y/p =30V 2.3
HS (high-speed main) |fHoco = 64 MHz, Normal Vop =5.0V 54 10.9 | mA
mode Note 5 fin = 32 MHz Note 3 operation ypp =30V 54 | 109
fHoco = 32 MHz, Normal Vob=5.0V 5.0 10.3
fir = 32 MHz Note 3 operation [yp, =30V 50 | 103
fHoco = 48 MHz, Normal Voo =5.0V 4.2 8.2
fin = 24 MHz Note 3 operation ypp =30V 42 | 82
froco = 24 MHz, Normal Vob=5.0V 4.0 7.8
fin = 24 MHz Note 3 operation ypp =30V 40 | 78
fHoco = 16 MHz, Normal Vob=5.0V 3.0 5.6
fi = 16 MHz Note 3 operation [yp, =30V 30 | 56
HS (high-speed main) | fux = 20 MHz Note 2, Normal Square wave input 3.4 6.6 mA
mode Note 5 Voo = 5.0V operation [Resonator connection 3.6 6.7
fumx = 20 MHz Note 2, Normal Square wave input 3.4 6.6
Voo =3.0V operation [Resonator connection 36 | 6.7
fmx = 10 MHz Note 2, Normal Square wave input 2.1 3.9
Vb =5.0V operation [ Regonator connection 2.2 4.0
fmx = 10 MHz Note 2, Normal Square wave input 2.1 3.9
Voo =3.0V operation [Resonator connection 22 4.0
Subsystem clock fsus = 32.768 kHz Note 4 | Normal Square wave input 4.9 71 UA
operation Ta=-40°C operation [ Regonator connection 49 | 741
fsus = 32.768 kHz Note 4 | Normal Square wave input 4.9 71
Ta=+25°C operation [ Regonator connection 4.9 71
fsus = 32.768 kHz Note 4 | Normal Square wave input 5.1 8.8
Ta=+50°C operation [Resonator connection 5.1 8.8
fsue = 32.768 kHz Note 4 | Normal Square wave input 5.5 10.5
Ta=+70°C operation [ Regonator connection 55 | 10.5
fsus = 32.768 kHz Note 4 | Normal Square wave input 6.5 14.5
Ta=+85°C operation [ Regonator connection 6.5 14.5
fsus = 32.768 kHz Note 4 | Normal Square wave input 13.0 | 58.0
Ta=+105°C operation [Resonator connection 13.0 | 58.0
(Notes and Remarks are listed on the next page.)
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3. ELECTRICAL SPECIFICATIONS (G: INDUSTRIAL APPLICATIONS TaA = -40 to +105°C)

(3) Flash ROM: 384 to 512 KB of 48- to 100-pin products

(TA =-40to +105°C, 2.4 V < EVDDO = EVDD1 < VDD < 5.5V, VSs = EVsSso = EVss1 =0 V) (2/2)
Parameter | Symbol Conditions MIN. TYP. MAX. | Unit
Supply cur- | Ibp2 HALT mode | HS (high-speed main) |fHoco = 64 MHz, Vob =5.0V 0.93 5.16 mA
rent Note 1 Note 2 mode Note 7 fin = 32 MHz Note 4 Voo = 3.0V 0.93 516
fHoco = 32 MHz, Voo =5.0V 0.5 4.47
fin = 32 MHz Note 4 Voo =3.0V 05 | 447
froco = 48 MHz, Vob=5.0V 0.72 4.08
fin = 24 MHz Note 4 VDD =3.0V 072 | 408
fHoco = 24 MHz, Vbob=5.0V 0.42 3.51
fir = 24 MHz Note 4 VoD =3.0V 042 | 351
fHoco = 16 MHz, Vop=5.0V 0.39 2.38
fin = 16 MHz Note 4 Voo =3.0V 039 | 238
HS (high-speed main) | fux = 20 MHz Note 3, Square wave input 0.31 2.83 mA
mode Note 7 Vop =35.0V Resonator connection 0.41 2.92
fmx = 20 MHz Note 3, Square wave input 0.31 2.83
Vop =3.0V Resonator connection 0.41 2.92
fux = 10 MHz Note 3, Square wave input 0.21 1.46
Vop = 5.0V Resonator connection 0.26 1.57
fux = 10 MHz Note 3, Square wave input 0.21 1.46
Vop =3.0V Resonator connection 0.26 1.57
Subsystem clock oper- | fsus = 32.768 kHz Note 5, Square wave input 0.31 0.76 A
ation Ta=-40°C Resonator connection 050 | 0.95
fsus = 32.768 kHz Note 5 | Square wave input 0.38 0.76
Ta=+25°C Resonator connection 0.57 0.95
fsus = 32.768 kHz Note 5. | Square wave input 0.47 3.59
Ta=+50°C Resonator connection 0.70 | 3.78
fsus = 32.768 kHz Note 5, Square wave input 0.80 6.20
Ta=+70°C Resonator connection 1.00 6.39
fsus = 32.768 kHz Note 5 | Square wave input 1.65 10.56
Ta=+85°C Resonator connection 1.84 | 10.75
fsus = 32.768 kHz Note 5 | Square wave input 8.00 65.7
Ta=+105°C Resonator connection 8.00 | 65.7
Ibp3 STOP mode | Ta =-40°C 0.19 0.63 A
Note® | Noted Ta=+25°C 030 | 063
Ta = +50°C 0.41 3.47
Ta=+70°C 0.80 6.08
Ta = +85°C 1.53 10.44
Ta =+105°C 6.50 67.14
(Notes and Remarks are listed on the next page.)
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RL78/G14 3. ELECTRICAL SPECIFICATIONS (G: INDUSTRIAL APPLICATIONS TA = -40 to +105°C)

Note 5. The smaller maximum transfer rate derived by using fuck/12 or the following expression is the valid maximum transfer
rate.

Expression for calculating the transfer rate when 2.4 V <EVbbo<3.3Vand 1.6 V<Vb<2.0V

1

Maximum transfer rate = [bps]

{-Cbeben(1-1;5)}><3
Vb

1

Transfer rate x 2
Baud rate error (theoretical value) = x 100 [%]

- {-Cbeben(1-i)}
Vb

1

—— ) x Number of transferred bits
Transfer rate

* This value is the theoretical value of the relative difference between the transmission and reception sides

Note 6. This value as an example is calculated when the conditions described in the “Conditions” column are met.
Refer to Note 5 above to calculate the maximum transfer rate under conditions of the customer.

Caution  Select the TTL input buffer for the RxDq pin and the N-ch open drain output (Vop tolerance (for the 30- to 52-pin
products)/EVpp tolerance (for the 64- to 100-pin products)) mode for the TxDq pin by using port input mode

register g (PIMg) and port output mode register g (POMg). For ViH and ViL, see the DC characteristics with TTL
input buffer selected.

(Remarks are listed on the next page.)
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RL78/G14 3. ELECTRICAL SPECIFICATIONS (G: INDUSTRIAL APPLICATIONS TA = -40 to +105°C)

CSI mode connection diagram (during communication at different potential

<Master> Vb Vb
SCKp - SCK

RL78 microcontroller  Slp SO User's device
SOp Si

Remark 5. Rb[Q2]: Communication line (SCKp, SOp) pull-up resistance, Cb[F]: Communication line (SCKp, SOp) load capacitance,
Vb[V]: Communication line voltage

Remark 6. p: CSI number (p = 00, 01, 10, 20, 30, 31), m: Unit number (m = 0, 1), n: Channel number (n = 0 to 3),
g: PIM and POM number (g =0, 1, 3to 5, 14)

Remark 7. 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))

Remark 8. CSI01 of 48-, 52-, 64-pin products, and CSI11 and CSI21 cannot communicate at different potential. Use other CSI for
communication at different potential.

R01DS0053EJ0330 Rev. 3.30 RENESAS Page 169 of 208
Aug 12, 2016



RL78/G14 3. ELECTRICAL SPECIFICATIONS (G: INDUSTRIAL APPLICATIONS TA = -40 to +105°C)

(2) When reference voltage (+) = AVRerr/ANIO (ADREFP1 = 0, ADREFPO = 1), reference voltage (-) =
AVREFM/ANI1 (ADREFM = 1), target pin: ANI16 to ANI20

(TA =-40to +105°C, 2.4V <EVDD0 =EVDD1<VDD<5.5V,2.4V <AVREFP < VDD < 5.5V,
Vss = EVsso = EVss1 = 0 V, Reference voltage (+) = AVREFP, Reference voltage (-) = AVREFM =0 V)

Parameter Symbol Conditions MIN. TYP. MAX. Unit
Resolution RES 8 10 bit
Overall error Note 1 AINL 10-bit resolution 2.4V <AVRerp <55V 1.2 +5.0 LSB
EVbbo < AVRerp = Vpp Notes 3, 4
Conversion time tconv 10-bit resolution 3.6V<Vop<55V 2.125 39 us
Target ANI pin: ANI16 to ANI20 27V<Von<55V 3.1875 39 us
24V <Vop<55V 17 39 us
Zero-scale error Notes 1,2 Ezs 10-bit resolution 24V <AVRerP <55V +0.35 | %FSR
EVbpo < AVRerp = Vpp Notes 3, 4
Full-scale error Notes 1, 2 Ers 10-bit resolution 24V <AVRerp <55V +0.35 | %FSR
EVbbo < AVRerp = VVpp Notes 3, 4
Integral linearity error Note 1 ILE 10-bit resolution 24V <AVRerP <55V +3.5 LSB
EVbbo < AVRerp = Vpp Notes 3, 4
Differential linearity error Note 1 | DLE 10-bit resolution 24V <AVRerP< 5.5V +2.0 LSB
EVbpo < AVRerp = Vpp Notes 3, 4
Analog input voltage VAIN ANI16 to ANI20 0 AVREFP \
and
EVbbo
Note 1. Excludes quantization error (+1/2 LSB).
Note 2. This value is indicated as a ratio (%FSR) to the full-scale value.
Note 3. When EVbbDo < AVREFP < VDD, the MAX. values are as follows.
Overall error: Add +1.0 LSB to the MAX. value when AVREFP = VDD.
Zero-scale error/Full-scale error: Add +0.05%FSR to the MAX. value when AVREFP = VDD.
Integral linearity error/ Differential linearity error: Add +0.5 LSB to the MAX. value when AVReFP = VDD.
Note 4. When AVREFP < EVDDo < VDD, the MAX. values are as follows.
Overall error: Add +4.0 LSB to the MAX. value when AVREFP = VDD.
Zero-scale error/Full-scale error: Add +0.20%FSR to the MAX. value when AVREFP = VDD.

Integral linearity error/ Differential linearity error: Add +2.0 LSB to the MAX. value when AVReFP = VDD.
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. PACKAGE DRAWINGS

R5F104GKAFB, R5F104GLAFB
R5F104GKGFB, R5F104GLGFB

JEITA Package Code [

Previous Code

| MASS[Typ]]

RENESAS Code |
\

P-LFQFP48-7x7-0.50 ‘ PLQP0048KB-A

48P6Q-A

| 02 |

TTEEIRERLTE
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Index mark
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12
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L
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Terminal cross section

Az

il

A

Detail F

N

OTE)
1. DIMENSIONS "#1" AND "+2"
DO NOT INCLUDE MOLD FLASH.
2. DIMENSION "*3" DOES NOT
INCLUDE TRIM OFFSET.

Dimension in Millimeters
Symbel [ Min [ Nom| Max
D |69]70]71
E 6970|741
Ap | — | 14| —
Hp | 88 ] 9.0 | 9.2
He | 88| 9.0 | 9.2
Al — | — |17
A1 0 01]02
bp | 0.17]0.22|0.27
b1 | — 020 —
C |0.09/0.145| 0.20
¢ | — 10125 —
8 0] — | 8
e | — 05| —
X | — | —10.08
Yy | — | —10.10
Zp | — 075 —
Ze | — 075 —
L 10.35] 05 0.65
Lt | — 10| —
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4. PACKAGE DRAWINGS

R5F104LCAFP, R5F104LDAFP, R5F104LEAFP, R5F104LFAFP, R5F104LGAFP, R5F104LHAFP, RSF104LJAFP
R5F104LCDFP, R5F104LDDFP, R5F104LEDFP, R5F104LFDFP, R5F104LGDFP, R5F104LHDFP, R5F104LJDFP
R5F104LCGFP, R5F104LDGFP, R5F104LEGFP, R5F104LFGFP, R5F104LGGFP, R5F104LHGFP, R5F104LJGFP

JEITA Package Code

RENESAS Code

Previous Code

MASS (TYP) [g]

P-LQFP64-14x14-0.80

PLQP0064GA-A

P64GC-80-GBW-1

0.7

detail of lead end

,EHHHHHHHHHHHHHHH‘
g -+ E E'X'1 HE
DE[PQ | 16/:“:I
Hooood HHHHHHHHH
-~ b|D x ®) A
[ | \
I\ | A
=17

1.Dimensions “>1” and “%2” do not include mold flash.

2.Dimension “*%3” does not include trim offset.

n
1N

\L %

L
(UNIT:mm)
ITEM DIMENSIONS
D 14.00£0.10
E 14.00£0.10
HD 16.00+0.20
HE 16.00£0.20
A 1.70 MAX.
A1 0.10+0.10
A2 1.40
b 0.3770:98
c 0.12573-03
L 0.50+0.20
0 0° to 8°
le] 0.80
x 0.20
y 0.10
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4. PACKAGE DRAWINGS

4.9 80-pin products

R5F104MFAFB, R5F104MGAFB, R5F104MHAFB, R5F104MJAFB
R5F104MFDFB, R5F104MGDFB, R5F104MHDFB, R5F104MJDFB
R5F104MFGFB, R5F104MGGFB, R5F104MHGFB, R5F104MJGFB

JEITA Package Code

RENESAS Code

Previous Code

MASS (TYP) [g]

P-LFQFP80-12x12-0.50

PLQPO080OKE-A

P80GK-50-8EU-2

0.53

HD

D

60

NI AR

40

% -
%m O

—ZE

detail of lead end

=
i

Each lead centerline is located within 0.08 mm of
its true position at maximum material condition.

0 — L
E HE Lp
- L1
(UNIT:mm)
ITEM DIMENSIONS
D 12.00£0.20
E 12.00£0.20
21 HD  14.00£0.20
! | | 20 HE  14.00%0.20
JUTunmaurorrra A 1eowAx
| - A1 0.10+0.05
A2 1.40+0.05
b 0.25
b 0.22+0.05
b -x S
ol o 014573838
A- L 0.50
Lp 0.60+0.15
A2 L1 1.00+0.20
o+5°
= P
le] 0.50
‘ X 0.08
- y 0.08
o[y A1~ YT
ZE 1.25

©2012 Renesas Electronics Corporation. All rights reserved.

R01DS0053EJ0330 Rev. 3.30

Aug 12, 2016

RENESAS

Page 203 of 208



REVISION HISTORY

RL78/G14 Datasheet

Rev. Date Description
Page Summary
0.01 Feb 10, 2011 — First Edition issued
0.02 May 01, 2011 1t02 1.1 Features revised
3 1.2 Ordering Information revised
41013 1.3 Pin Configuration (Top View) revised
14 1.4 Pin Identification revised
15to 17 |1.5.1 30-pin products to 1.5.3 36-pin products revised
23t0 26 |1.6 Outline of Functions revised
0.03 Jul 28, 2011 1 1.1 Features revised
1.00 | Feb 21,2012 1to 40 1. OUTLINE revised
411097 |2. ELECTRICAL SPECIFICATIONS added
2.00 Oct 25, 2013 1 Modification of 1.1 Features
3t08 Modification of 1.2 Ordering Information
9to22 |Modification of package type in 1.3 Pin Configuration (Top View)
34 to 43 | Modification of description of subsystem clock in 1.6 Outline of Functions
34 to 43 | Modification of description of timer output in 1.6 Outline of Functions
34 to 43 | Modification of error of data transfer controller in 1.6 Outline of Functions
34 to 43 | Modification of error of event link controller in 1.6 Outline of Functions
45, 46 Modification of description of Tables in 2.1 Absolute Maximum Ratings
47 Modificatic_)n.of Tables, notes, cautions, and remarks in 2.2 Oscillator
Characteristics
48 Modificatipq of error of conditions of high level input voltage in 2.3.1 Pin
characteristics
49 Modificatipq of error of conditions of low level output voltage in 2.3.1 Pin
characteristics
53t0 62 | Modification of Notes and Remarks in 2.3.2 Supply current characteristics
65. 66 Additiop of Minimum Instruction Execution Time during Main System Clock
’ Operation
67 to 69 | Addition of AC Timing Test Points
70 to 97 | Addition of LS mode and LV mode characteristics in 2.5.1 Serial array unit
98 to 101 | Addition of LS mode and LV mode characteristics in 2.5.2 Serial interface IICA
102 to 105 Addition of characteristics about conversion of intern'allreference voltage and
temperature sensor in 2.6.1 A/D converter characteristics
107 Addition of characteristic in 2.6.4 Comparator
107 Deletion of detection delay in 2.6.5 POR circuit characteristics
109 Modification of 2.6.7 Power supply voltage rising slope characteristics
110 Modifigation of 2.7 Qatg Memory STOP Mode Low Supply Voltage Data
Retention Characteristics
110 Addition of characteristic in 2.8 Flash Memory Programming Characteristics

1M1

Addition of description in 2.10 Timing for Switching Flash Memory Programming
Modes




