E')( l_ Renesas Electronics America Inc - R5F1007EANA#WO0 Datasheet

Details

Product Status

Core Processor

Core Size

Speed

Connectivity

Peripherals

Number of I/O

Program Memory Size
Program Memory Type
EEPROM Size

RAM Size

Voltage - Supply (Vcc/Vdd)
Data Converters
Oscillator Type
Operating Temperature
Mounting Type

Package / Case

Supplier Device Package

Purchase URL

Email: info@E-XFL.COM
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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"

Obsolete

RL78

16-Bit

32MHz

CSl, I2C, LINbus, UART/USART
DMA, LVD, POR, PWM, WDT
15

64KB (64K x 8)

FLASH

4K x 8

4K x 8

1.6V ~ 5.5V

A/D 6x8/10b

Internal

-40°C ~ 85°C (TA)

Surface Mount

24-WFQFN Exposed Pad
24-HWQFN (4x4)
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RL78/G13 1. OUTLINE

1.3.2 24-pin products

e 24-pin plastic HWQFN (4 x 4 mm, 0.5 mm pitch)

~—O P11/SI00/RxD0/TOOLRxD/SDA0CO
=~ [0 P12/SO00/TxDO/TOOLTXD

~——>0O P10/SCKO00/SCL00
<—0O P16/TI01/TO01/INTP5

~—( P22/ANI2
——»( P147/ANI18

exposed die pad
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—_
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—_ A AW
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~—(0 P17/T102/TO02/SO11

~—0O P50/INTP1/SI11/SDA11
~—O P30/INTP3/SCK11/SCL11
~——O P31/TI03/TO03/INTP4/PCLBUZ0
-—0O P61/SDAAO

~——0O P60/SCLAO

P21/ANI1/AVrerm O=—{19
P20/ANIO/AVrerr O=—{20 !
P01/ANI16/TO00/RxD1 O 21 : RL78/G13
1
1

POO/ANI17/TI00/TxD1 O (Top View) |
P40/TOOLO O=~—=[23 L !
RESET O—»{24@

123456
INDEXMARKJiLiiii
oOX QO 9 2
E359%>
e
o q
o
o

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. Itis recommended to connect an exposed die pad to Vss.
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RL78/G13 1. OUTLINE
1.3.3 25-pin products
e 25-pin plastic WFLGA (3 x 3 mm, 0.50 mm pitch)
Top View Bottom View
<R>
Toood| s [Boood
SSRGS 5 © OO
Y Ty Y Ty Ty 4 O O O O O
~/ 7/ 7 ~ ~/
_RL78/GY3 "
u(',\',\.u)a,‘ 3 O ONONONG)
- (lop vView) _
gl O 0 2 ONONONONG)
. o
P GGG 1 @ O OO @‘\
\ _‘l’ ‘L’/
A B\NC D E E D C B A
INDEX MARK INDEX MARK
A B C D E
P40/TOOLO RESET PO1/ANI16/ P22/ANI2 P147/ANI18
TO00/RxD1 5
P122/X2/ P137/INTPO POO/ANI17/ P21/ANI1/ P10/SCKO00/
EXCLK TI00/TxD1 AVRrerm SCLO00 4
P121/X1 Vob P20/ANIO/ P12/S000/ P11/S100/
AVRerp TxDO/ RxDO0/ 3
TOOLTxD TOOLRXD/
SDAO0O
REGC Vss P30/INTP3/ P17/T102/ P50/INTP1/
SCK11/SCL11 TO02/SO11 SI111/SDA11 2
P60/SCLAO P61/SDAAO P31/TI03/ P16/TI01/ P130
TOO03/INTP4/ TOO01/INTP5 1
PCLBUZO
A B C D E

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

Remark For pin identification, see 1.4 Pin Identification.
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RL78/G13

1. OUTLINE

1.5.10 52-pin products

TIMER ARRAY
UNIT (8ch)
TI00/P00 — 1~
TO00/PO1 ~— cho
TIO1/TO01/P16 <= ch
TI02/TO02/P17 o
(TI02/TO02/P15)
TI03/TO03/P31 "
(TI03/TO03/P14)
(TI04/TO04/P13) ~— chd
(TI05/TO05/P12) =—}=! chs
(TI06/TO06/P11) ~—}=! ché
TI07/TO07/P41
(TI07/TO07/P10) =~ o
RxD2/P14 — =
(RxD2/P76)
WINDOW
WATCHDOG
TIMER
Lo SPEED 12-BIT INTERVAL
OSCILLATOR TIMER
REAL-TIME
RTC1HZ/P30 CLOCK
SERIAL ARRAY
UNITO (4ch)
RxDO/P11(RxDO/P16) — _
TXDO/P12(TXDO/P17) ~—] UARTO
RxD1/P03 —{~]
TXD1/P02 ~—]| UART
SCKOO0/P10
SI100/P11 Csl00
S000/P12
SCKO1/P75
SI01/P74 cslot
S001/P73
SCK11/P30
SI111/P50 Csli1
SO11/P51 ~—

SCLO0/P10 ~—
SDA0O/P11 ~—
SCLO1/P75 -—
SDA01/P74 -
SCL11/P30 =—
SDA11/P50 «—

1IC00

1ico1

lic11

SERIAL ARRAY
UNIT1 (2ch)
RxD2/P14(RxD2/P76)
UART2
TxD2/P13(TxD2/P77)
SCK20/P15
SI20/P14 Csi20
S020/P13
SCK21/P70
SI21/P71 C8si21
S021/P72
SCL20/P15 ~—— 1020
SDA20/P14 ~—

SCL21/P70 =—
SDA21/P71 «—]

lic21

— CODE FLASH MEMORY
RL78 | —
CPU
CorRe [K—]
DATA FLASH MEMORY
—

<:> P00 to P03
<:> P10 to P17
<:> P20 to P27
<:> P30, P31
<:> P40, P41
<:> P50, P51
<:> P60 to P63
<:> P70 to P77

o o]

=

~—P120

K21 P121to P124

P130
P137

P140,
()| PoRT14 (= P146, P147

=)

A/D CONVERTER

“ ANIO/P20 to

ANI7/P27
ANI16/P03, ANI17/P02,
ANI18/P147, ANI19/P120

AVrerp/P20
AVrern/P21

Voo

I

TOOLRxD/P11,
TOOLTxD/P12

Vss

SERIAL
INTERFACE IICAO

[~— SDAA0/P61(SDAA0/P13)

[*— SCLAO0/P60(SCLA0/P14)

BUZZER OUTPUT

CLOCK OUTPUT

PCLBUZ0/P140
(PCLBUZ0/P31),
PCLBUZ1/P15

CONTROL

MULTIPLIER&
DIVIDER,
MULITIPLY-
ACCUMULATOR

DIRECT MEMORY
ACCESS CONTROL

-

BCD
ADJUSTMENT

(Z>| KEYRETURN isgjg;gto

POWER ON RESET/
VOLTAGE
DETECTOR

POR/LVD
CONTROL

RESET CONTROL

I“

{_>| ON-CHIP DEBUG |-~——=TOOLO/P40

SYSTEM
CONTROL

HIGH-SPEED
ON-CHIP
OSCILLATOR

RESET

X1/P121
X2/EXCLK/P122
XT1/P123
[~—=XT2/EXCLKS/P124

VOLTAGE
REGULATOR

REGC

<=

INTERRUPT
CONTROL

RxD2/P14 (RxD2/P76)
INTPO/P137

INTP1/P50,
INTP2/P51

INTP3/P30,
INTP4/P31

~—— INTP5/P16

INTP6/P140

INTP8/P74 to
INTP11/P77

Remark Functions in parentheses in the above figure can be assigned via settings in the peripheral /O

redirection register (PIOR).

(PIOR) in the RL78/G13 User’'s Manual.

Refer to Figure 4-8 Format of Peripheral I/O Redirection Register
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RL78/G13 1. OUTLINE

1.5.13 100-pin products

TIMER ARRAY I TIMER ARRAY —
TIO0/POO ——~|

UNITO (8ch) UNITY (4ch)
- PORT 0 K7 >P00 to P06
TOO0O/POT ~— |~ TioTO10/PE4 -

TI01/TO01/P16 ~—] o ch -~ TI11/TO11/P65 <D port1 KEDP10w0PI7
TI02mo02/PT | ch2 ch2 <= T12/TO12/P66
(TI02/TO02/P15) <> PorT2 KB DP20toP27

TI03/TO03/P31

- ch3 ch3 ~—TI13/TO13/P67
(TI03/T003/P14) - <:>pao, P31
TI04/TO04/P42
(TI04/TO04/P13) chd

PORT 4 P40 to P47

ch5

(TI05/TO05/P12)
TIO6/TO06/P102 N o - PORT 5 K "8 >P50 to P57

ch0

[

[]

[]

(TI06/TO06/P11)
TIO7/TO07/P145 .
(TI07/TO07/P10) ch7 - PORT 6 K 8 >P60 to P67
RxD2/P14 ——
RxD2/P76
SERIAL ARRAY
UNITO (4ch) ANIO/P20 to ANI7/P27
RxDO/P11(RxD0/P16) — ANI8/P150 to ANI14/P156 <:> P80 to P87

UARTO ANI16/P03, ANI17/P02,

ANI18/P147, ANI19/P120,

RxD1/P03(RxD1/P81) — UART1 <:> A/D CONVERTER ANI20/P100

)
TxDO/P12(TxDO/P17) ~—
)
TxD1/P02(TxD1/P82) ~—

*II

SCKO0/P10(SCKO0/P55) ~— - P100 0 P102
SI00/P11(SI00/P16) —{= Csl00 (D|  PorT0 -
SO00/P12(S000/P17)~——1 AVrerp/P20
SCKO1/P43 ~—+] AVrern/P21 <D porT1r KZZp P10, P11
SI01/P44 —— ] csio
PORT 12
SCK10/P04(SCK10/P80) ~—+ (2 IP12110 P124
csio
SI10/PO3(SI10/P81) e K= cooe FLAsH MEMORY oo
S010/P02(SO10/P82) A m— N porT13 P1%0
SCK11/P30 ~—{~] core [K—
SH1/PS0 cshi [M""] DATA FLASH MEMORY — o140 10 P17

SO11/P51 =—1 @
SCLO0/P10~— K 7> P150 to P156
<)) PORT 15
SDA0O/P11 +— Iico -

SCLO1/P43 ~—{

Iico1
Somonpas L1t ]
(= KevreTuRy  [gKROPTO 0
SCL10/P04(SCL10/P80) ~— s RAM KR7/P77
SDA10/PO3(SDA10/P81) ~—|
SCL11/P30~—| POWER ON RESET/
SDA11/P50 —| fien VOLTAGE ggﬁ#ﬁ
] DETECTOR
SERIAL ARRAY Voo, Vss, TOOLRXD/P11, ‘
UNIT1 (4ch) EVooo, EVsso, TOOLTXD/P12 -
EVoor EVsst RESET CONTROL
UART2
RxD2/P14(RxD2/P76) —— > SERIAL SDAAO/PB1(SDAAO/P13)
TxD2/P13(TxD2/P77) =—1 @ INTERFACE IICA0 SCLAO/P60(SCLAO/P14) <~ on-cHIP DEBUG TOOLO/P40
RxD3/P143 ——1-| UART3 (| sErim SDAA1/P63
TXD3/P144 ~ - INTERFACE IICA1 SCLA1/P62 SYSTEM RESET
SCK20/P15 ~—+ - CONTROL |- wimios
S120/P14 0 BUZZER OUTPUT PCLBUZO/P140 TGrSPEED] [+ X2/EXCLKP122
5020/P13 =— (PCLBUZO/P31) -
_________ : ON-CHIP XT1/P12
SCK21/P70 ~—+] < CLOGK QUTPUT z> PCLBUZ1/P141 OSCILLATOR ><sz E><03LKS/P124
SI21/P71 csi21 CONTROL (PCLBUZ1/P55)
S021/P72
MULTIPLIER& VOLTAGE
-~ REGC
Scsfigfmii csl30 K= DViDER CRC REGULATOR
7] MULITIPLY-
SO30/P144 ACCUMULATOR RxD2/P14 (RxD2/P76)
SCK31/P54 ~—1] INTPO/P137
SI31/P53 csiat DIRECT MEMORY
5031/P52 | K ACCESS CONTROL :mx;j gﬁ('NTP”PE’G)v
INTP3/P30(INTP3/P57),
e |
INTERRUPT
SCL2APTO ADJUSTMENT YT O R T |l INTPSIP16(NTPSIP12)
v ic21 WATCHDOG  [(=> INTP6/P140(INTP6/P84),
TINER INTP7/P141(INTP7/P85)
SCL30/P142~— INTP8/P74(INTP8/P8E),
SDA30/P143 ~— L%VI\\II-—%Z‘\ESD 12-BIT INTERVAL INTP9/P75(INTP9/P87)
SCL31/P54~—] o OSGILLATOR TIMER - INTP10/P76(INTP10/P110),
SDA31/P53 ~—| INTP11/P77(INTP11/P111)
REAL-TIME
RTC1HZ/P30 ~—] CLOCK o

Remark Functions in parentheses in the above figure can be assigned via settings in the peripheral /O
redirection register (PIOR). Refer to Figure 4-8 Format of Peripheral I/O Redirection Register
(PIOR) in the RL78/G13 User’'s Manual.
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RL78/G13

1. OUTLINE

[80-pin, 100-pin, 128-pin products]

Caution This outline describes the functions at the time when Peripheral 1/0 redirection register (PIOR)

is set to OOH.
(1/2)
Item 80-pin 100-pin 128-pin
RSF100Mx | RSF101Mx | RSF100Px | RSF101Px | RSF100Sx | RSF101Sx

Code flash memory (KB) 96 to 512 96 to 512 192 to 512
Data flash memory (KB) 8 | - 8 | - 8 ‘ -
RAM (KB) 8 to 32 ™! 8 to 32 ! 16 to 32 "'
Address space 1 MB

Main system
clock

High-speed system
clock

X1 (crystal/ceramic) oscillation, external main system clock input (EXCLK)

HS (High-speed main) mode:
HS (High-speed main) mode:
LS (Low-speed main) mode:

1 t0 20 MHz (Voo = 2.7 t0 5.5 V),
1 t0 16 MHz (Voo = 2.4 t0 5.5 V),
110 8 MHz (Voo = 1.8 t0 5.5 V),

LV (Low-voltage main) mode: 1to 4 MHz (Voo = 1.6 t0 5.5 V)

High-speed on-chip
oscillator

HS (High-speed main) mode: 1 to 32 MHz (Voo = 2.7 to 5.5 V),
HS (High-speed main) mode: 1 to 16 MHz (Voo = 2.4 to 5.5 V),

LS (Low-speed main) mode:

1 t0 8 MHz (Voo = 1.8 10 5.5 V),

LV (Low-voltage main) mode: 1 to 4 MHz (Voo = 1.6 to 5.5 V)

Subsystem clock

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

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

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

Instruction set

e Data transfer (8/16 bits)

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

o Multiplication (8 bits x 8 bits)

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

I/0 port Total 74 92 120
CMOS I/0 64 82 110
(N-ch O.D. I/O [EVop withstand | (N-ch O.D. I/O [EVop withstand | (N-ch O.D. I/O [EVop withstand
voltage]: 21) voltage]: 24) voltage]: 25)
CMOS input 5 5 5
CMOS output 1 1 1
N-ch O.D. I/O 4 4 4
(withstand voltage: 6
V)
Timer 16-bit timer 12 channels 12 channels 16 channels
Watchdog timer 1 channel 1 channel 1 channel
Real-time clock (RTC) 1 channel 1 channel 1 channel
12-bit interval timer (IT) 1 channel 1 channel 1 channel
Timer output 12 channels 12 channels 16 channels
(PWM outputs: 10 "*°?) (PWM outputs: 10 "% (PWM outputs: 14""?)
RTC output 1 channel
e 1 Hz (subsystem clock: fsus = 32.768 kHz)
Notes 1. The flash library uses RAM in self-programming and rewriting of the data flash memory.

The target products and start address of the RAM areas used by the flash library are shown below.

R5F100xdJ, R5F101xJ (x = M, P):
R5F100xL, R5F101xL (x = M, P, S):

Start address FAFOOH
Start address F7F0O0OH

For the RAM areas used by the flash library, see Self RAM list of Flash Self-Programming Library
for RL78 Family (R20UT2944).

R01DS0131EJ0330 Rev.3.30
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RL78/G13 2. ELECTRICAL SPECIFICATIONS (Ta = -40 to +85°C)

2.3 DC Characteristics

2.3.1 Pin characteristics

(TAa = -40 to +85°C, 1.6 V < EVppo = EVbb1 < Vbp < 5.5 V, Vss = EVsso = EVss1 = 0 V) (1/5)

ltems Symbol Conditions MIN. | TYP. | MAX. Unit
Output current, | low1 Per pin for POO to P07, P10 to P17, 1.6 V<EVooo <55V -10.0 mA
high"*®' P30 to P37, P40 to P47, P50 to P57, P64 Note

to P67, P70 to P77, P80 to P87, P90 to
P97, P100 to P106,

P110 to P117, P120, P125 to P127,
P130, P140 to P147

Total of POO to P04, P07, P32 to P37, 40V<EVboo<55V -55.0 mA
P40 to P47, P102 to P106, P120, 27V <EVooo< 4.0V ~10.0 mA
P125 to P127, P130, P140 to P145

(When duty < 70% ") 1.8V <EVbo<2.7V -5.0 mA
1.6 V<EVbomo<1.8V -2.5 mA
Total of P05, P06, P10 to P17, P30, P31,|4.0 V<EVopo< 5.5V -80.0 mA
P50 to P57, P64 to P67, P70 to P77, P80 27V <EVboo < 4.0V ~19.0 mA
to P87, P90 to P97, P100, P101, P110 to
P117, P146, P147 1.8V<EVb<27V -10.0 mA
(When duty < 70% "*°°) 1.6 V<EVbomo<1.8V -5.0 mA
Total of all pins 1.6 V<EVbo<55V -135.0| mA
(When duty < 70% ") Noted
loHz Per pin for P20 to P27, P150 to P156 1.6V<Vp<55V —-0.1"*%| mA
Total of all pins 1.6V<Vop<55V -1.5 mA

(When duty < 70% ")

Notes 1. Value of current at which the device operation is guaranteed even if the current flows from the EVbbo,
EVob1, Vop pins to an output pin.
2. However, do not exceed the total current value.
3. Specification under conditions where the duty factor < 70%.
The output current value that has changed to the duty factor > 70% the duty ratio can be calculated
with the following expression (when changing the duty factor from 70% to n%).
e Total output current of pins = (loH x 0.7)/(n x 0.01)
<Example> Where n = 80% and loH = -10.0 mA
Total output current of pins = (-10.0 x 0.7)/(80 x 0.01) = -8.7 mA
However, the current that is allowed to flow into one pin does not vary depending on the duty factor.
A current higher than the absolute maximum rating must not flow into one pin.
4. The applied current for the products for industrial application (R5F100xxDxx, R5F101xxDxx,
R5F100xxGxx) is —100 mA.

Caution P00, P02 to P04, P10 to P15, P17, P43 to P45, P50, P52 to P55, P71, P74, P80 to P82, P96, and
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.

R01DS0131EJ0330 Rev.3.30 .zENESAS Page 58 of 196
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RL78/G13 2. ELECTRICAL SPECIFICATIONS (Ta = -40 to +85°C)

Notes 1. Total current flowing into Voo, EVbpo, and EVoo1, including the input leakage current flowing when the
level of the input pin is fixed to Vbp, EVbpo, and EVob1, or Vss, EVsso, and EVssi. The values below the
MAX. column include the peripheral operation current. However, not including the current flowing into the
A/D converter, LVD circuit, I/O port, and on-chip pull-up/pull-down resistors and the current flowing during
data flash rewrite.

2. When high-speed on-chip oscillator 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 < Vbp < 5.5 V@1 MHz to 32 MHz
24V <Vop<55V@1 MHz to 16 MHz

LS (low-speed main) mode: 1.8V <Vop <55V @1 MHz to 8 MHz

LV (low-voltage main) mode: 1.6 V <Vpp <5.5V@1 MHz to 4 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. fsu: Subsystem clock frequency (XT1 clock oscillation frequency)
4. Except subsystem clock operation, temperature condition of the TYP. value is Ta = 25°C

R01DS0131EJ0330 Rev.3.30 .zENESAS Page 72 of 196
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RL78/G13 2. ELECTRICAL SPECIFICATIONS (Ta = -40 to +85°C)

Note The following conditions are required for low voltage interface when Evbpo < Vbb
1.8 V<EVbpo < 2.7V :MIN. 125 ns
1.6 V<EVppo < 1.8 V: MIN. 250 ns

Remark fvck: Timer array unit operation clock frequency
(Operation clock to be set by the CKSmn0, CKSmn1 bits of timer mode register mn (TMRmn).
m: Unit number (m = 0, 1), n: Channel number (n =0 to 7))

Minimum Instruction Execution Time during Main System Clock Operation

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

10
2 10 e LS
5 : !
J I
'; 7 i —— When the high-speed on-chip oscillator clock is selected
£ Y } ——- During self programming
'; s i —-—- When high-speed system clock is selected
2 ' l
o | i
| I
h i
3 K
0.1 .
!
0.0625 fooeoeloo . Lo e !
0.05 ) J:
0.08125 fomosoopenonee e
0.01 L :
0 10 20! 30 40 50°%60
24 27
Supply voltage Voo [V]
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RL78/G13

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

CSI mode connection diagram (during communication at different potential)

<Master>

RL78

SCKp

Slp

microcontroller

SOp

SCK

SO

SI

User device

Remarks 1. Ro[Q2]:Communication line (SCKp, SOp) pull-up resistance, Cb[F]: Communication line (SCKp, SOp)

load capacitance, Vb[V]: Communication line voltage
2. p: CSI number (p = 00, 01, 10, 20, 30, 31), m: Unit number , n: Channel number (mn = 00, 01, 02,

10, 12, 18), g: PIM and POM number (g =0, 1, 4, 5, 8, 14)

3. fuck: 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))

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

R01DS0131EJ0330 Rev.3.30
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RL78/G13

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

3. ELECTRICAL SPECIFICATIONS (G: INDUSTRIAL APPLICATIONS Ta = -40 to

+105°C)

This chapter describes the following electrical specifications.

Target products G:

Cautions 1.

Remark

Industrial applications Ta = —40 to +105°C
R5F 100xxGxx

The RL78 microcontrollers have 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.

With products not provided with an EVboo, EVbbp1, EVsso, or EVss1 pin, replace EVooo and
EVob1 with Vob, or replace EVsso and EVss1 with Vss.

The pins mounted depend on the product. Refer to 2.1 Port Function to 2.2.1 Functions for
each product.

Please contact Renesas Electronics sales office for derating of operation under Ta = +85°C
to +105°C. Derating is the systematic reduction of load for the sake of improved reliability.

When RL78/G13 is used in the range of Ta = —40 to +85°C, see CHAPTER 2 ELECTRICAL

SPECIFICATIONS (Ta = —-40 to +85°C).

There are following differences between the products "G: Industrial applications (TA = —40 to +105°C)" and the

products “A: Consumer applications, and D: Industrial applications”.

Parameter

Application

A: Consumer applications,
D: Industrial applications

G: Industrial applications

Operating ambient temperature

Ta =-40 to +85°C

Ta=-40 to +105°C

Operating mode
Operating voltage range

HS (high-speed main) mode:

2.7V <Vop £5.5 V@1 MHz to 32 MHz
24V <Voo<55V@1 MHz to 16 MHz
LS (low-speed main) mode:

1.8V <Vop <55 V@1 MHz to 8 MHz
LV (low-voltage main) mode:

1.6 V<Vop<55V@1 MHz to 4 MHz

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

High-speed on-chip oscillator clock
accuracy

1.8V <Vop <55V
+1.0%@ Ta = -20 to +85°C
+1.5%@ Ta = -40 to -20°C
1.6V <Vop<1.8V

+5.0%@ Ta = -20 to +85°C
+5.5%@ Ta = -40 to -20°C

24V<Vop<55V

+2.0%@ Ta = +85 to +105°C
+1.0%@ Ta =-20 to +85°C
+1.5%@ Ta =-40 to -20°C

Serial array unit

UART
CSI: fck/2 (supporting 16 Mbps), fck/4
Simplified I°C communication

UART
CSI: fek/4
Simplified I°C communication

IICA

Normal mode
Fast mode
Fast mode plus

Normal mode
Fast mode

Voltage detector

Rise detection voltage: 1.67 V to 4.06 V
(14 levels)
Fall detection voltage: 1.63 V to 3.98 V
(14 levels)

Rise detection voltage: 2.61 V to 4.06 V
(8 levels)
Fall detection voltage: 2.55V to 3.98 V
(8 levels)

(Remark is listed on the next page.)
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RL78/G13

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

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

Parameter

Symbols

Conditions

Ratings

Unit

Output current, high loH1

Per pin

P00 to P07, P10 to P17,

P30 to P37, P40 to P47,

P50 to P57, P64 to P67,

P70 to P77, P80 to P87,

P90 to P97, P100 to P106,
P110to P117, P120,

P125 to P127, P130, P140 to
P147

-40

mA

Total of all pins
-170 mA

P00 to P04, P07, P32 to P37,
P40 to P47, P102 to P106, P120,
P125 to P127, P130, P140 to
P145

mA

P05, P06, P10 to P17, P30, P31,
P50 to P57, P64 to P67,

P70 to P77, P80 to P87,

P90 to P97, P100, P101,
P110to P117, P146, P147

-100

mA

loHz

Per pin

Total of all pins

P20 to P27, P150 to P156

mA

mA

Output current, low loLt1

Per pin

P00 to P07, P10 to P17,

P30 to P37, P40 to P47,

P50 to P57, P60 to P67,

P70 to P77, P80 to P87,

P90 to P97, P100 to P106,
P110to P117, P120,

P125 to P127, P130, P140 to
P147

mA

Total of all pins
170 mA

P00 to P04, P07, P32 to P37,
P40 to P47, P102 to P106, P120,
P125 to P127, P130, P140 to
P145

70

mA

P05, P06, P10 to P17, P30, P31,
P50 to P57, P60 to P67,

P70 to P77, P80 to P87,

P90 to P97, P100, P101,
P110to P117, P146, P147

100

mA

loL2

Per pin

Total of all pins

P20 to P27, P150 to P156

1

mA

5

mA

Operating ambient Ta
temperature

In normal operation mode

In flash memory programming mode

-40to +105

°C

Storage temperature | Tstg

—65to +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/G13 3. ELECTRICAL SPECIFICATIONS (G: INDUSTRIAL APPLICATIONS Ta = -40 to +105°C)

3.3 DC Characteristics

3.3.1 Pin characteristics

(Ta =-40 to +105°C, 2.4 V < EVppo = EVpp1 < Vpp < 5.5 V, Vss = EVsso = EVss1 =0 V) (1/5)

Items Symbol Conditions MIN. | TYP. MAX. | Unit
Output current, | lowt Per pin for POO to P07, P10 to P17, 24V<EVoo<55V -3.0™°*| mA
high"®' P30 to P37, P40 to P47, P50 to P57, P64

to P67, P70 to P77, P80 to P87, P90 to
P97, P100 to P106,

P110 to P117, P120, P125 to P127,
P130, P140 to P147

Total of POO to P04, P07, P32 to P37, 40V<EVoo<55V -30.0 mA
P40 to P47, P102 to P106, P120, 2.7V < EVono < 4.0V ~10.0 mA
P125 to P127, P130, P140 to P145

(When duty < 70%"*?) 24V<EVon<27V -5.0 mA
Total of P05, P06, P10 to P17, P30, P31,{4.0V<EVbooo<5.5V -30.0 mA
P50 to P57, P64 to P67, P70 to P77, P80\, 5 \/ < EVooo < 4.0 V ~19.0 mA

to P87, P90 to P97, P100, P101, P110 to
P117, P146, P147
(When duty < 70% "*°°)

24V<EVoo<27V -10.0 mA

Total of all pins 24V<EVoo<55V -60.0 mA
(When duty < 70%""°%)

loHz Per pin for P20 to P27, P150 to P156 24V<Vop<55V -0.1""?| mA
Total of all pins 24V<Vop<55V -1.5 mA

(When duty < 70%"°%)

Notes 1. Value of current at which the device operation is guaranteed even if the current flows from the EVboo,
EVob1, Vop pins to an output pin.
2. Do not exceed the total current value.
3. Specification under conditions where the duty factor < 70%.
The output current value that has changed to the duty factor > 70% the duty ratio can be calculated
with the following expression (when changing the duty factor from 70% to n%).
¢ Total output current of pins = (lon x 0.7)/(n x 0.01)
<Example> Where n = 80% and loH = -10.0 mA
Total output current of pins = (-10.0 x 0.7)/(80 x 0.01) = -8.7 mA
However, the current that is allowed to flow into one pin does not vary depending on the duty factor.
A current higher than the absolute maximum rating must not flow into one pin.

Caution P00, P02 to P04, P10 to P15, P17, P43 to P45, P50, P52 to P55, P71, P74, P80 to P82, P96, and
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.
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3. ELECTRICAL SPECIFICATIONS (G: INDUSTRIAL APPLICATIONS Ta = -40 to +105°C)

Notes 1.

Remarks

Total current flowing into Vop, EVbpo, and EVpp1, including the input leakage current flowing when the
level of the input pin is fixed to Voo, EVbpo, and EVobs, or Vss, EVsso, and EVssi. The values below the
MAX. column include the peripheral operation current. However, not including the current flowing into the
A/D converter, LVD circuit, 1/0 port, and on-chip pull-up/pull-down resistors and the current flowing during
data flash rewrite.

. 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 AMPHS1 = 1

(Ultra-low power consumption oscillation). However, not including the current flowing into the 12-bit
interval timer and watchdog timer.

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

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

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

2. fii:  High-speed on-chip oscillator clock frequency

3. fsue: 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/G13 3. ELECTRICAL SPECIFICATIONS (G: INDUSTRIAL APPLICATIONS Ta = -40 to +105°C)

3.4 AC Characteristics
(Ta=-40to +105°C, 2.4 V < EVppo = EVpb1 < VDb < 5.5 V, Vss = EVsso = EVss1 =0 V)

ltems Symbol Conditions MIN. TYP. MAX. Unit
Instruction cycle (minimum Tey Main HS (high-speed| 2.7V <Vop<55V| 0.03125 1 7
instruction execution time) system main) mode 24V<Von<27V| 0.0625 1 LS
clock (fmain)
operation
Subsystem clock (fsus) 24V<Vop<55V| 285 30.5 31.3 s
operation
In the self HS (high-speed | 2.7 V<V <55V | 0.03125 1 S
programming| main) mode  [24v<Ve<27V| 0.0625 1 1S
mode
External system clock frequency | fex 27V<Vop<55V 1.0 20.0 MHz
24V <Vopb<27V 1.0 16.0 MHz
fexs 32 35 kHz
External system clock input high- | texn, tex. | 2.7V <Vop <5.5V 24 ns
level width, low-level width 24V <Vop<27V 30 ns
texHs, 13.7 us
texs
TIOO to TI07, TI10 to TI17 input tTiH, 1/fmck+10 ns"*
high-level width, low-level width tr
TOO00 to TO07, TO10 to TO17 fro HS (high-speed 4.0V <EVoo<55V 16 MHz
output frequency main) mode 2.7V <EVooo< 4.0V 8 MHz
24V <EVoo<27V 4 MHz
PCLBUZ0, PCLBUZ1 output frcL HS (high-speed 4.0V <EVoo<55V 16 MHz
frequency main) mode 2.7V <EVooo<4.0V 8 MHz
2.4V <EVoo <27V 4 MHz
Interrupt input high-level width, tINTH, INTPO 24V <Vop<55V 1 us
low-level width tinTL INTP1 to INTP11 | 2.4V <EVooo<5.5V 1 us
Key interrupt input low-level width | tkr KRO to KR7 24V <EVoo<55V 250 ns
RESET low-level width tRsL 10 s

Note The following conditions are required for low voltage interface when Evbbo < Vbp
2.4V <EVbpo < 2.7 V: MIN. 125 ns

Remark fvck: Timer array unit operation clock frequency
(Operation clock to be set by the CKSmn0, CKSmn1 bits of timer mode register mn (TMRmn).
m: Unit number (m = 0, 1), n: Channel number (n =0 to 7))
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RL78/G13 3. ELECTRICAL SPECIFICATIONS (G: INDUSTRIAL APPLICATIONS Ta = -40 to +105°C)

(4) When reference voltage (+) = Internal reference voltage (ADREFP1 = 1, ADREFPO = 0), reference voltage
(-) = AVrerm/ANI1 (ADREFM = 1), target pin : ANIO, ANI2 to ANI14, ANI16 to ANI26

(Ta =40 to +105°C, 2.4 V < EVbpo = EVop1 < Vob < 5.5 V, Vss = EVsso = EVss1 = 0 V, Reference voltage (+) =

Note 3

Veer""°°, Reference voltage (-) = AVrerm"*** = 0 V, HS (high-speed main) mode)

Parameter Symbol Conditions MIN. ‘ TYP. | MAX. Unit
Resolution RES 8 bit
Conversion time tconv 8-bit resolution 24V <VbD<55V 17 39 Us
Zero-scale error"®*"? Ezs 8-bit resolution 2.4V <VboD<55V +0.60 | %FSR
Integral linearity error"™®’ ILE 8-bit resolution 24V<Vbop<55V +2.0 LSB
Differential linearity error™™" DLE 8-bit resolution 24V<VbD<55V +1.0 LSB
Analog input voltage Vain 0 Veer"™*? v

Notes 1. Excludes quantization error (+1/2 LSB).
2. This value is indicated as a ratio (%FSR) to the full-scale value.
3. Refer to 3.6.2 Temperature sensor/internal reference voltage characteristics.
4. When reference voltage (-) = Vss, the MAX. values are as follows.
Zero-scale error: Add +0.35%FSR to the MAX. value when reference voltage (-) = AVRerm.
Integral linearity error: Add +0.5 LSB to the MAX. value when reference voltage (-) = AVRerFm.
Differential linearity error: Add £0.2 LSB to the MAX. value when reference voltage (—) = AVRerm.

3.6.2 Temperature sensor/internal reference voltage characteristics

(Ta=-40to +105°C, 2.4 V< Vbp < 5.5V, Vss =0 V, HS (high-speed main) mode)

Parameter Symbol Conditions MIN. TYP. MAX. Unit
Temperature sensor output voltage | Vimpszs | Setting ADS register = 80H, TA = +25°C 1.05 \Y
Internal reference voltage Vear Setting ADS register = 81H 1.38 1.45 15 \
Temperature coefficient Fvives | Temperature sensor that depends on the -3.6 mV/°C
temperature
Operation stabilization wait time tamp 5 us
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RL78/G13

4. PACKAGE DRAWINGS

4.10 52-pin Products

R5F100JCAFA, R5F100JDAFA, R5F100JEAFA, R5F100JFAFA, R5F100JGAFA, R5F100JHAFA, R5F100JJAFA,
R5F100JKAFA, R5F100JLAFA
R5F101JCAFA, R5F101JDAFA, R5F101JEAFA, R5F101JFAFA, R5F101JGAFA, R5F101JHAFA, R5SF101JJAFA,
R5F101JKAFA, R5F101JLAFA
R5F100JCDFA, R5F100JDDFA, R5F100JEDFA, R5F100JFDFA, R5F100JGDFA, R5F100JHDFA, R5F100JJDFA,
R5F100JKDFA, R5F100JLDFA
R5F101JCDFA, R5F101JDDFA, R5F101JEDFA, R5F101JFDFA, R5F101JGDFA, R5F101JHDFA, R5F101JJDFA,
R5F101JKDFA, R5F101JLDFA
R5F100JCGFA, R5F100JDGFA, R5F100JEGFA, R5F100JFGFA, R5F100JGGFA, R5F100JHGFA, R5F100JJGFA

JEITA Package Code

RENESAS Code

Previous Code

MASS (TYP) [g]

P-LQFP52-10x10-0.65

PLQP0052JA-A

P52GB-65-GBS-1

0.3

HD

_HHHHHHAHAHAAA

[ 39 27 Y
1|40 26|
1] |
1] ]
1] ]
1] |
1] |
=i= + Si=|
1] |
1] |
1] ]
1] ]
1] |
I:H:SQ |

RS

detail of lead end

SRR

A
A2 }

[ \
SO AT A

NOTE

A1~

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

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

(UNIT:mm)

ITEM

DIMENSIONS

D

10.00+0.10

E

10.00+0.10

HD

12.00+0.20

HE

12.00+0.20

A

1.70 MAX.

A1

0.10+0.05

A2

1.40

b

0.32+0.05

[

0.145+0.055

0.50+0.15

0° to 8°

0.65

0.13

< |x o] |r

0.10
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RL78/G13 4. PACKAGE DRAWINGS

4.11 64-pin Products

R5F100LCAFA, R5F100LDAFA, R5F100LEAFA, R5F100LFAFA, R5F100LGAFA, R5F100LHAFA, R5F100LJAFA,
R5F100LKAFA, R5F100LLAFA

R5F101LCAFA, R5F101LDAFA, R5F101LEAFA, R5F101LFAFA, R5F101LGAFA, R5F101LHAFA, R5F101LJAFA,
R5F101LKAFA, R5F101LLAFA

R5F100LCDFA, R5F100LDDFA, R5F100LEDFA, R5F100LFDFA, R5F100LGDFA, R5F100LHDFA, R5F100LJDFA,
R5F100LKDFA, R5F100LLDFA

R5F101LCDFA, R5F101LDDFA, R5F101LEDFA, R5F101LFDFA, R5F101LGDFA, R5F101LHDFA, R5F101LJDFA,
R5F101LKDFA, R5F101LLDFA

R5F100LCGFA, R5F100LDGFA, R5F100LEGFA, R5F100LFGFA, R5F100LGGFA, R5F100LHGFA,

R5F100LJGFA
JEITA Package Code RENESAS Code Previous Code MASS (TYP) [g]
P-LQFP64-12x12-0.65 PLQP0064JA-A P64GK-65-UET-2 0.51
HD
D
LT LA LA detal of leac end
48 33
49 -
= =
] — N e
— 3 |
— — e
[— I j
— — 60— L
— — L
p
—] Jr I E HE
—] — ~— L1
—1 )
—1 —
—] (UNIT:mm)
—] — ITEM DIMENSIONS
— O — D 12.0020.20
T— =64 17 3 E 12.00+0.20
1 HD 14.00+0.20
i HE  14.00£0.20
L7 | UUHUUUH ' A 1.60 MAX.
Al 0.10+0.05
- ZD A2 1.40+0.05
A b 0.3218:98
A2+ c 0.14579:9%8
L 0.50
Lp 0.60+0.15
S
f j ] 3°t§2
=y [s] A1 B oss
X 0.13
y 0.10
ZD 1.125
NOTE ZE 1.125

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

©2012 Renesas Electronics Corporation. All rights reserved.

R01DS0131EJ0330 Rev.3.30 .zENESAS Page 189 of 196
Mar 31, 2016



RL78/G13

4. PACKAGE DRAWINGS

R5F100LCAFB, R5F100LDAFB, R5F100LEAFB, R5F100LFAFB, R5F100LGAFB, R5F100LHAFB, R5F100LJAFB,

R5F100LKAFB, R5F100LLAFB

R5F101LCAFB, R5F101LDAFB, R5F101LEAFB, R5F101LFAFB, R5F101LGAFB, R5F101LHAFB,
R5F101LJAFB, R5F101LKAFB, R5F101LLAFB
R5F100LCDFB, R5F100LDDFB, R5F100LEDFB, R5F100LFDFB, R5F100LGDFB, R5F100LHDFB, R5F100LJDFB,

R5F100LKDFB, R5F100LLDFB

R5F101LCDFB, R5F101LDDFB, R5F101LEDFB, R5F101LFDFB, R5F101LGDFB, R5F101LHDFB,
R5F101LJDFB, R5F101LKDFB, R5F101LLDFB
R5F100LCGFB, R5F100LDGFB, R5F100LEGFB, R5F100LFGFB, R5F100LGGFB, R5F100LHGFB,

R5F100LJGFB

JEITA Package Code

RENESAS Code

Previous Code

MASS (TYP) [g]

P-LFQFP64-10x10-0.50

PLQP0064KF-A

P64GB-50-UEU-2

0.35

HD
D
AR AT
48 33
—49 fC 720 m—
— — c—
\
— 1
— — L ="
— —
— —— 0 7& L
— ——
— —
— Jr — E HE Lp
— — — L1 —=
— ——
— —
— ——
— — (UNIT:mm)
— —
B — Y O 17— ITEM DIMENSIONS
D 10.0040.20
1 E 10.00+0.20
| HD 12.00+0.20
L 7ZE | L] HE 12.0040.20
A 1.60 MAX.
- ZD Al 0.10+0.05
A2 1.40+0.05
b v2s
AT b 0.22+0.05
A2 c 0.145+3:9%2
J l L 0.50
Lp 0.60+0.15
L L1 1.00%0.20
i 9 Sotgz
v s A1- (] 050
E . X 0.08
y 0.08
ZD 1.25
NOTE ZE 1.25

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

R5F100PFAFA, R5SF100PGAFA, R5F100PHAFA, R5F100PJAFA, R5F100PKAFA, R5F100PLAFA
R5F101PFAFA, R5F101PGAFA, R5F101PHAFA, R5F101PJAFA, R5F101PKAFA, R5F101PLAFA
R5F100PFDFA, R5F100PGDFA, R5F100PHDFA, R5F100PJDFA, R5F100PKDFA, R5F100PLDFA
R5F101PFDFA, R5F101PGDFA, R5F101PHDFA, R5F101PJDFA, R5F101PKDFA, R5F101PLDFA

R5F100PFGFA, R5F100PGGFA, R5F100PHGFA, R5F100PJGFA

JEITA Package Code RENESAS Code Previous Code MASS (TYP,) [g]
P-LQFP100-14x20-0.65 PLQP0100JC-A P100GF-65-GBN-1 0.92
HD
D
detail of lead end
80 51
81 50
-+ E HE
100 O 31 —L1—
1 L 30
quoubuturvtuuuoguoovoroyyoooood—— v (UNIT:mm)
—ZE ITEM DIMENSIONS
7D D 20.00+0.20
E 14.00+0.20
b ‘@‘ X @‘ S ‘ AB ‘ HD  22.00£0.20
HE 16.00+0.20
A— A 1.60 MAX.
B A1 0.10+0.05
A2 A2 1.4040.05
0.25
+0.08
b 0.327 555
+0.055
c 0.1457 (528
L 0.50
Lp 0.60+0.15
L1 1.0040.20
) 3730
le] 0.65
X 0.13
y 0.10
ZD 0.575
ZE 0.825
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Revision History

RL78/G13 Data Sheet

Description
Rev. Date Page Summary
1.00 Feb 29, 2012 - First Edition issued
2.00 Oct 12, 2012 7 Figure 1-1. Part Number, Memory Size, and Package of RL78/G13: Pin count
corrected.
25 1.4 Pin Identification: Description of pins INTPO to INTP11 corrected.
40, 42, 44 | 1.6 Outline of Functions: Descriptions of Subsystem clock, Low-speed on-chip
oscillator, and General-purpose register corrected.
41, 43, 45 | 1.6 Outline of Functions: Lists of Descriptions changed.
59, 63, 67 | Descriptions of Note 8 in a table corrected.
68 (4) Common to RL78/G13 all products: Descriptions of Notes corrected.
69 2.4 AC Characteristics: Symbol of external system clock frequency corrected.
96t0 98 | 2.6.1 A/D converter characteristics: Notes of overall error corrected.
100 2.6.2 Temperature sensor characteristics: Parameter name corrected.
104 2.8 Flash Memory Programming Characteristics: Incorrect descriptions
corrected.
116 3.10 52-pin products: Package drawings of 52-pin products corrected.
120 3.12 80-pin products: Package drawings of 80-pin products corrected.
3.00 Aug 02, 2013 1 Modification of 1.1 Features
3 Modification of 1.2 List of Part Numbers
41015 Modification of Table 1-1. List of Ordering Part Numbers, note, and caution
16t0 32 | Modification of package type in 1.3.1 to 1.3.14
33 Modification of description in 1.4 Pin Identification
48, 50, 52 | Modification of caution, table, and note in 1.6 Outline of Functions
55 Modification of description in table of Absolute Maximum Ratings (Ta = 25°C)
57 Modification of table, note, caution, and remark in 2.2.1 X1, XT1 oscillator
characteristics
57 Modification of table in 2.2.2 On-chip oscillator characteristics
58 Modification of note 3 of table (1/5) in 2.3.1 Pin characteristics
59 Modification of note 3 of table (2/5) in 2.3.1 Pin characteristics
63 Modification of table in (1) Flash ROM: 16 to 64 KB of 20- to 64-pin products
64 Modification of notes 1 and 4 in (1) Flash ROM: 16 to 64 KB of 20- to 64-pin
products
65 Modification of table in (1) Flash ROM: 16 to 64 KB of 20- to 64-pin products
66 Modification of notes 1, 5, and 6 in (1) Flash ROM: 16 to 64 KB of 20- to 64-
pin products
68 Modification of notes 1 and 4 in (2) Flash ROM: 96 to 256 KB of 30- to 100-
pin products
70 Madification of notes 1, 5, and 6 in (2) Flash ROM: 96 to 256 KB of 30- to
100-pin products
72 Modification of notes 1 and 4 in (3) Flash ROM: 384 to 512 KB of 44- to 100-
pin products
74 Modification of notes 1, 5, and 6 in (3) Flash ROM: 384 to 512 KB of 44- to
100-pin products
75 Modification of (4) Peripheral Functions (Common to all products)
7 Modification of table in 2.4 AC Characteristics
78,79 Addition of Minimum Instruction Execution Time during Main System Clock
Operation
80 Modification of figures of AC Timing Test Points and External System Clock

Timing




