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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"

Obsolete

RL78

16-Bit

32MHz

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

48KB (48K x 8)

FLASH

4K x 8

3Kx 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)
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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

e 64-pin plastic VFBGA (4 x 4 mm, 0.4 mm pitch)

Top View Bottom View
< ) 8 O0000O00O0
( 7 O0000O00O0
GO Qoo O e 6 (OXONONONCXONOXO)
SR f(JTé_pJ \{7[év'(;1" OR! 5 (OXONONONCXONOXO)
OO O DO 4 (OXONOXOXNOXOROXO)
3 O0O0OO0000O0
2 O00O0OO0OO0O0O0
1 O00000O0 OA
A B CDEF GH H G F EDCB A
Index mark
Pin No. Name Pin No. Name Pin No. Name Pin No. Name
Al PO5/TI05/TO05 C1 P51/INTP2/SO11 E1 P13/TxD2/S020/ G1 P146
(SDAAO0)/(TI04)/(TO04)
A2 P30/INTP3/RTC1HZ |C2 P71/KR1/SI21/SDA21 |E2 P14/RxD2/SI20/SDA20 |G2 P25/ANI5
/SCK11/SCL11 /(SCLAQ)/(T103)/(TO03)
A3 P70/KR0/SCK21 C3 P74/KR4/INTP8/SI0O1  |E3 P15/SCK20/SCL20/ G3 P24/ANI4
/SCL21 /SDAO1 (T102)/(TO02)
A4 P75/KR5/INTP9 C4 P52/(INTP10) E4 P16/TI01/TO01/INTP5 |G4 P22/ANI2
/SCKO01/SCLO1 /(S100)/(RxD0)
A5 P77/KR7/INTP11/ C5 P53/(INTP11) E5 P03/ANI16/SI10/RxD1 |G5 P130
(TxD2) /SDA10
A6 P61/SDAAO C6 P63 E6 P41/T107/TO07 G6 P02/ANI17/SO10/TxD1
A7 P60/SCLAOQ C7 Vss E7 RESET G7 PO0/TI00
A8 EVboo C8 P121/X1 E8 P137/INTPO G8 P124/XT2/EXCLKS
B1 P50/INTP1/SI11 D1 P55/(PCLBUZ1)/ F1 P10/SCK00/SCL00/ H1 P147/ANI18
/SDA11 (SCKO00) (TI07)/(TO07)
B2 P72/KR2/S021 D2 P06/T106/TO06 F2 P11/SI00/RxD0 H2 P27/ANI7
/TOOLRxD/SDA00/
(T106)/(TO06)
B3 P73/KR3/S0O01 D3 P17/T102/TO02/ F3 P12/S0O00/TxD0 H3 P26/ANI6
(SO00)/(TxDO0) /TOOLTxD/(INTP5)/
(TI05)/(TO05)
B4 P76/KR6/INTP10/ D4 P54 F4 P21/ANI1/AVrerm H4 P23/ANI3
(RxD2)
B5 P31/T103/TO03 D5 P42/T104/TO04 F5 P04/SCK10/SCL10 H5 P20/ANIO/AVrerp
/INTP4/(PCLBUZO0)
B6 P62 D6 P40/TOOLO F6 P43 H6 P141/PCLBUZ1/INTP7
B7 Vob D7 REGC F7 P01/TO00 H7 P140/PCLBUZO0/INTP6
B8 EVsso D8 P122/X2/EXCLK F8 P123/XT1 H8 P120/ANI19

Cautions 1. Make EVsso pin the same potential as Vss pin.
2. Make Voo pin the potential that is higher than EVooo pin.
3. 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. When using the microcontroller for an application where the noise generated inside the
microcontroller must be reduced, it is recommended to supply separate powers to the Voo and
EVbpo pins and connect the Vss and EVsso pins to separate ground lines.
3. 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

1.4 Pin Identification

ANIO to ANI14,

ANI16 to ANI26:

AVREFM:

AVREFP:

EVopo, EVbb1:

EVsso, EVss1:

EXCLK:

EXCLKS:

INTPO to INTP11:

Analog input

A/D converter reference
potential (- side) input
A/D converter reference
potential (+ side) input
Power supply for port
Ground for port

External clock input (Main

system clock)
External clock input
(Subsystem clock)

Interrupt request from

REGC:
RESET:
RTC1HZ:

RxDO0 to RxD3:

SCKO00, SCK01, SCK10,
SCK11, SCK20, SCK21,

SCLAO, SCLAT:

SCLAQ, SCLA1, SCLOO,

SCLO1, SCL10, SCL11,
SCL20,SCL21, SCL30,
SCL31:

SDAAQ, SDAA1, SDAO0O,

Regulator capacitance

Reset

Real-time clock correction clock
(1 Hz) output

Receive data

Serial clock input/output

Serial clock output

Mar 31, 2016

peripheral SDAO01,SDA10, SDA11,

KRO to KR7: Key return SDA20,SDA21, SDA30,

P00 to PO7: Port 0 SDA31: Serial data input/output

P10 to P17: Port 1 Sl00, SI01, SI10, SI11,

P20 to P27: Port 2 SI20, SI21, SI30, SI31:  Serial data input

P30 to P37: Port 3 S000, SO01, SO10,

P40 to P47: Port 4 SO11, S0O20, SO21,

P50 to P57: Port 5 S030, SO31: Serial data output

P60 to P67: Port 6 TIOO to TI07,

P70 to P77: Port 7 TIM0 to TI7: Timer input

P80 to P87: Port 8 TOO0O0 to TOO7,

P90 to P97: Port 9 TO10to TO17: Timer output

P100 to P106: Port 10 TOOLO: Data input/output for tool

P110 to P117: Port 11 TOOLRXD, TOOLTxD: Data input/output for external device

P120 to P127: Port 12 TxDO to TxD3: Transmit data

P130, P137: Port 13 Vob: Power supply

P140 to P147: Port 14 Vss: Ground

P150 to P156: Port 15 X1, X2: Crystal oscillator (main system clock)

PCLBUZ0, PCLBUZ1: Programmable clock XT1, XT2: Crystal oscillator (subsystem clock)
output/buzzer output
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RL78/G13 1. OUTLINE

1.5.7 40-pin products

TIMER ARRAY
PORT 0 K2 >P0o, P01
I oo |
TI0O/PO0 ——
TO00/POT ~— cho | porT1 BP0t P17
TI01/TO01/P16 ~—|
o - PORT 2 (T >P20to P26
TI02/TO02/P17 s
(TI02/TO02/P15) (>  PorT3 K2 >P30, P31
TI03/TO03/P31 " '
(TI03/TO03/P14) - -
<~>  PoRrRT4 -~ P40
(TI04/TO04/P13) ~— chd
PORT 5 P50, P51
(TI05/TO05/P12) ~— ch5 <:> (2
(TI06/TO06/P11) ~— ch D] porte  KEDPeoto P62
(TI07/TO07/P10) ~—

RxD2/P14 —| o7 (> PorT7  K@D>PT0t0PT3
WINDOW - PORT 12 P120
’—~ WATCHDOG [ (2 IP121to P124

TIMER
) PORT 13 -~ P137

]

[

]

I

LOW-SPEED
opeE 12-BIT INTERVAL ()
OSCILLATOR TVER k— | PoRT14 P147
RL78 CODE FLASH MEMORY
REALTIVE | ) oy
RTC1HZ/P30 ~——| CLOCK core K—1 ANIO/P20 to
~| DATA FLASH MEMORY ANI6/P26
SERIAL ARRAY
UNITO (4ch) @ KZ>| AD coNVERTER [ 2] ANIT8/P147, ANIT9/P120
RxDO/P11(RxDO/P16) — AVrerp/P20
ART
TXDO/P12(TXDO/P17) ~—] UARTO @ AVreru/P21
RxD1/P01 —]| AR R
TXD1/P00 ~—| ()| KEYRETURN KT corrs
SCK00/P10
SI00/P11 Csloo RAM
SO00/P12 K POWERONRESET/| o v
SCK11/P30 e CONTROL
SI11/P50 csit 1
SO11/P51 ‘
SCLO0/P10 1500 Voo Vss TOOLRxD/P11,
SDAOP11 TOOLTXD/P12 RESET CONTROL
nc11
SDA11/P50 ~— N SDAAO/PG1(SDAADIP13) (= on-cHIP DEBUG TOOLO/P40
INTERFACE 1ICAO SCLAO/PEO(SCLAO/P14)
SERIAL ARRAY SYSTEM RESET
CONTROL X1/P121
UNITY (2ch) BUZZER OUTPUT NEXCLKIP122
RxD2/P14 I B e PCLBUZO/P31, HIGH-SPEED
TXD2/P13 < 2 )bc f ON-CHIP XT1/P123
CLOCK OUTPUT PCLBUZ1/P15
LINSEL CONTROL OSCILLATOR XT2/EXCLKS/P124
SCK20/P15
VOLTAGE
S120/P14 Csi20 (= MULTIPLIER& CRC REGULATOR REGC
502013 KD wLmecy
SCK21/P70 ACCUMULATOR RxD2/P14
SI21/P71 csiz1 INTPO/P137
8021/P72 - DIRECT MEMORY INTP1/P50,
SCL20/P15~—] 1c20 ACCESS CONTROL <:> INTERRUPT INTP2/P51
SDA20/P14 -~ CONTROL INTP3/P30,
SCL21PT0~] — = - INTP4/P31
SDA21/P71 <—| ADJUSTMENT INTP5/P16

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

1.5.11 64-pin products

g

TIMER ARRAY
UNIT (8ch)
TI00/PO0 ——~]

TO00/PO1 = cho
TI01/TO01/P16 ~—}~] cht
TI02/T002/P17 __| | "

(TI02/TO02/P15)
TI03/T003/P31 | | -
(TI03/TO03/P14)
TI04/TO04/P42 -
(TI04/TO04/P13)
osmooseiz < {5 |
(TIOS/TO05/P12)
TI06/TO06/P06 __|_| "
(TIOB/TO06/P11)
TI07/TO07/P41 "
(TI07/TO07/P10) ~ | o
RxD2/P14 —
(RxD2/P76)
WINDOW
WATCHDOG
’—> TIMER
LOW-SPEED
WSPEE 12-B|TTI|’\I;|JEER\/AL
OSCILLATOR
\—> REAL-TIME
RTC1HZ/P30 ~— CLOCK
SERIAL ARRAY
UNITO (4ch)

RxDO0/P11(RxD0/P16) —
TxDO/P12(TxDO/P17) ~—

RxD1/P03 —
TxD1/P02 =—

UARTO

UART1

SCKO00/P10(SCK00/P55)
SI100/P11(SI00/P16)
S000/P12(SO00/P17)

CSI00

SCKO01/P75
SI01/P74

Cslo1

S001/P73

SCK10/P04
SI10/P03
S0O10/P02

Csi10

SCK11/P30
SI11/P50
SO11/P51

Csi

SCLO0/P10~—
SDA00/P11 =—
SCLO1/P75=—
SDA01/P74 «—
SCL10/P04 =—
SDA10/P03 «—
SCL11/P30~—
SDA11/P50 «—

1IC00

lico1

lic10

lic11

SERIAL ARRAY
UNIT1 (2ch)
RxD2/P14(RxD2/P76) UART2
TxD2/P13(TxD2/P77
( ) LINSEL
SCK20/P15
SI20/P14 CSI20
S020/P13
SCK21/P70
SI21/P71 CSi21
S021/P72
SDA20/P14 -—] 1620

SDA21/P71 ~—

lic21

RL78 —] CODE FLASH MEMORY
—
CPU
core K—]
DATA FLASH MEMORY
—

RAM

Vop,

]

TOOLRxD/P11,

Vss,

EVooo EVsso TOOLTxD/P12

SERIAL
INTERFACE IICAO

SDAAO0/P61(SDAAO/P13)
SCLAO/P60(SCLAO/P14)

BUZZER OUTPUT

CLOCK OUTPUT
CONTROL

PCLBUZ0/P140
= (PCLBUZO/P31),
PCLBUZ1/P141

(PCLBUZ1/P55)

{

MULTIPLIER&
DIVIDER,
MULITIPLY-
ACCUMULATOR

DIRECT MEMORY
ACCESS CONTROL

N
N—]
=
N—]

BCD
ADJUSTMENT

<:> POO o P0G
“ﬂ P10 to P17
“ﬂ P20 to P27
“ﬂ P30, P31
“ﬂ P40 to P43
“ﬂ P50 to P55
<:> P60 to P63
<:>P7o to P77
~—=P120
<:>F’121 to P124
e
S T
ANIO/P20 to
ANI7/P27

ANI16/P03, ANI17/P02,

A/D CONVERTER ANI18/P147, ANI19/P120

U

AVrerr/P20
AVrern/P21
KRO/P70 to
KEY RETURN
-“ KR7IPTT
POWER ON RESET/ POR/LVD
VOLTAGE CONTROL
DETECTOR
RESET CONTROL
()| ON-CHIP DEBUG TOOLO/P40
SYSTEM |~ ReseT
CONTROL le——X1/P121
HIGH-SPEED X2/EXCLK/P122
ON-CHIP [=——XT1/P123
OSCILLATOR XT2/EXCLKS/P124
VOLTAGE
REGULATOR REGC

L RxD2/P14 (RxD2/P76)
INTPO/P137
INTP1/P50,

INTP2/P51

INTP3/P30,

INTP4/P31

~—— INTP5/P16(INTP5/P12)

INTP6/P140,

INTP7/P141

INTP8/P74,

INTP9/P75
INTP10/P76(INTP10/P52),
INTP11/P77(INTP11/P53)

INTERRUPT
CONTROL

<&

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

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

Refer to Figure 4-8 Format of Peripheral I/O Redirection Register

R01DS0131EJ0330 Rev.3.30
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RL78/G13

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

2.1 Absolute Maximum Ratings

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

Parameter Symbols Conditions Ratings Unit
Supply voltage Voo -0.5t0 +6.5 Vv
EVopo, EVop1 | EVbpo = EVob1 -0.5to0 +6.5 \%
EVsso, EVss1 | EVsso = EVss1 -0.5t0 +0.3 \Y
REGC pin input voltage | Vireac REGC -0.3to +2.8 \Y
and -0.3 to Voo +0.3"""
Input voltage Vi P00 to P07, P10 to P17, P30 to P37, P40 to P47, -0.3 to EVopo +0.3 Vv
P50 to P57, P64 to P67, P70 to P77, P80 to P87, and —0.3 to Vop +0.3"2
P90 to P97, P100 to P106, P110 to P117, P120,
P125 to P127, P140 to P147
Vi P60 to P63 (N-ch open-drain) -0.3t0 +6.5
Vi P20 to P27, P121 to P124, P137, P150 to P156, -0.3 to Voo +0.3""2
EXCLK, EXCLKS, RESET
Output voltage Vo1 P00 to P07, P10 to P17, P30 to P37, P40 to P47, —0.3 to EVopo +0.3 Y
P50 to P57, P60 to P67, P70 to P77, P80 to P87, and —0.3 to Vop +0.3M°*?
P90 to P97, P100 to P106, P110 to P117, P120,
P125 to P127, P130, P140 to P147
Vo2 P20 to P27, P150 to P156 -0.3 to Voo +0.3""**
Analog input voltage Vait ANI16 to ANI26 —0.3 to EVboo +0.3
and -0.3 to AVrer(+) +0.3"V=*°
Va2 ANIO to ANI14 —-0.3to Voo +0.3 \

and -0.3 to AVRer(+) +0.3""*?

Notes 1. Connect the REGC pin to Vss via a capacitor (0.47 to 1 xF). 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 AVRer(+) + 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. Unless specified otherwise, the characteristics of alternate-function pins are the same as those of the

port pins.
2. AVeer(+) @ + side reference voltage of the A/D converter.
3. Vss: Reference voltage

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

Notes 1. Total current flowing into Voo and EVbbo, including the input leakage current flowing when the level of the
input pin is fixed to Vob, EVpoo 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, 1/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.

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 32 MHz
24V <Vop<55V@1 MHz to 16 MHz
LS (low-speed main) mode: 1.8V <Vop<5.5V@1 MHzto 8 MHz
LV (low-voltage main) mode: 1.6 V<Vop <5.5V@1 MHz to 4 MHz

8. Regarding the value for current to operate the subsystem clock in STOP mode, refer to that in HALT

mode.

o s e

Remarks 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. fsu: 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

R01DS0131EJ0330 Rev.3.30 .zENESAS Page 66 of 196
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RL78/G13

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

Notes 1.

oA e

Total current flowing into Vop, EVbpo, and EVop1, including the input leakage current flowing when the
level of the input pin is fixed to Vop, EVbpo, and EVbb1, 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.

. 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.

6. Not including the current flowing into the RTC, 12-bit interval timer, and watchdog timer.

Remarks

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 32 MHz
24V <Vop<55V@1 MHz to 16 MHz
LS (low-speed main) mode: 1.8V <Vbob<5.5V @1 MHz to 8 MHz
LV (low-voltage main) mode: 1.6V <Vpp <5.5V@1 MHz to 4 MHz

. Regarding the value for current to operate the subsystem clock in STOP mode, refer to that in HALT

mode.

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 and STOP mode, temperature condition of the TYP. value is Ta =
25°C

RO1DS0131EJ0330 Rev.3.30 RENESANAS Page 74 of 196
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RL78/G13 2. ELECTRICAL SPECIFICATIONS (Ta = -40 to +85°C)

Tey vs Vob (LS (low-speed main) mode)

10
g 1.0 e s
5
':, ; : —— When the high-speed on-chip oscillator clock is selected
.g ——— During self programming
o —.—. When high-speed system clock is selected
S
&)
0125 | --nnmcfon- focccaaazcccaauziocesaa e
0.1 : ’
0.01 |
0 10 20 30 40 509960
1.8
Supply voltage Voo [V]
Tcy vs Vob (LV (low-voltage main) mode)
10
o
= 1.0 T =
5 o
; i — When the high-speed on-chip oscillator clock is selected
£ = 2 ——— During self programming
5 - E —-—- When high-speed system clock is selected
S i ]
(6) [\ b
025 _______ R e e D ES B S B
0.1 o :
0.01 : :
0 10 '20 30 40 50°%%60
1.61.8
Supply voltage Voo [V]
R01DS0131EJ0330 Rev.3.30 leN ESNS Page 79 of 196

Mar 31, 2016



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

(3) During communication at same potential (CSI mode) (master mode, SCKp... internal clock output)
(Ta =—-40 to +85°C, 1.6 V < EVbpo = EVbp1 < Vb < 5.5 V, Vss = EVsso = EVss1 = 0 V)

Parameter Symbol Conditions HS (high-speed | LS (low-speed | LV (low-voltage | Unit
main) Mode main) Mode main) Mode
MIN. | MAX. | MIN. MAX. MIN. MAX.
SCKop cycle time tkey1 tkevt > 4ffck| 2.7 V< EVooo <55 | 125 500 1000 ns
\Y
24V <EVooo<55| 250 500 1000 ns
\Y
1.8V <EVooo<55| 500 500 1000 ns
Y
1.7V <EVooo<5.5| 1000 1000 1000 ns
Y
1.6 V<EVooo<5.5 — 1000 1000 ns
\Y
SCKp high-/low-level| tkH1, 40V<EVooo<55V tkev1/2 — tkev1/2 — tkev1/2 — ns
width it 12 50 50
2.7V <EVbo<5.5V tkev/2 — tkevi/2 — tkev/2 — ns
18 50 50
24V <EVopbo<55V tkey1/2 — tkev1/2 — tkey1/2 — ns
38 50 50
1.8V <EVooo<55V tkev1/2 — tkevi/2 — tkey/2 — ns
50 50 50
1.7V <EVopo <55V tkev/2 — tkevi/2 — tkev1/2 — ns
100 100 100
1.6 V<EVooo<55V — tkevi/2 — tkey1/2 — ns
100 100
Slp setup time tsik1 40V <EVopo<55V 44 110 110 ns
f“?‘SCKpT) 2.7V <EVoo <55V 44 110 110 ns
24V <EVooo<55V 75 110 110 ns
1.8V <EVopo<55V 110 110 110 ns
1.7V <EVooo <55V 220 220 220 ns
1.6 V<EVopo <55V — 220 220 ns
Slp hold time tKsi 1.7V <EVooo <55V 19 19 19 ns
Note 2
(from SCKpT) 1.6V <EVono <5.5V — 19 19 ns
Delay time from tkso1 1.7V <EVooo <55V 25 25 25 ns
SCKpJ to SOp C =30 pF"**
Note
output **** 16V <EVooo <55V — 25 25 | ns
C - 30 pFNcle4

Notes 1. When DAPmn = 0 and CKPmn = 0, or DAPmn = 1 and CKPmn = 1. The Slp setup time becomes “to
SCKpl” when DAPmn = 0 and CKPmn = 1, or DAPmn = 1 and CKPmn = 0.
2. When DAPmn = 0 and CKPmn = 0, or DAPmn = 1 and CKPmn = 1. The Slp hold time becomes “from
SCKp{” when DAPmn = 0 and CKPmn = 1, or DAPmn = 1 and CKPmn = 0.
3. When DAPmn = 0 and CKPmn = 0, or DAPmn = 1 and CKPmn = 1. The delay time to SOp output
becomes “from SCKp?” when DAPmn = 0 and CKPmn = 1, or DAPmn = 1 and CKPmn = 0.
4. C is the load capacitance of the SCKp and SOp output lines.

Caution Select the normal input buffer for the Sip pin and the normal output mode for the SOp pin and
SCKp pin by using port input mode register g (PIMg) and port output mode register g (POMg).
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RL78/G13 2. ELECTRICAL SPECIFICATIONS (Ta = -40 to +85°C)

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

Vob

% Rb
SDAr SDA

RL78 microcontroller User device

SCLr SCL

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

1/fscL

tLow tHiGH

SCLr \ /
N
]
SDAr /\

tHD:DAT tsu:pAT

Remarks 1. Ro[Q2]:Communication line (SDAr) pull-up resistance, Co[F]: Communication line (SDAr, SCLr) load
capacitance
2. r: lIC number (r = 00, 01, 10, 11, 20, 21, 30, 31), g: PIM number (g=0, 1, 4, 5, 8, 14),
h: POM number (g=0, 1,4, 5,710 9, 14)

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)
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RL78/G13

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

(6) Communication at different potential (1.8 V, 2.5 V, 3 V) (UART mode) (1/2)
(Ta =—-40 to +85°C, 1.8 V < EVbpo = EVbp1 < Vb < 5.5 V, Vss = EVsso = EVss1 = 0 V)

Parameter | Symbol Conditions HS (high- [LS (low-speed| LV (low- Unit
speed main) | main) Mode |voltage main)
Mode Mode
MIN. | MAX. | MIN. | MAX. | MIN. | MAX.
Transfer Recep- [4.0V <EVbooo<5.5V, fmek/6 fmck/6 fuck/6 | bps
I’ate tIOI"I 27 V S Vb g 40 V Note 1 Note 1 Note 1
Theoretical value 5.3 1.3 0.6 | Mbps
of the maximum
transfer rate
fmek = fouk**
2.7V <EVopo<4.0V, fmek/6 fmek/6 fuck/6 | bps
23 V S Vb g 27 V Note 1 Note 1 Note 1
Theoretical value 5.3 1.3 0.6 | Mbps
of the maximum
transfer rate
fmek = fouk"*
1.8V <EVboo<33V, fmek/6 fmek/6 fuck/6 | bps
16 V S Vb S 20 V Notes 1to 3 Notes 1,2 Notes 1,2
Theoretical value 5.3 1.3 0.6 | Mbps
of the maximum
transfer rate
fmek = fok°*
Notes 1. Transfer rate in the SNOOZE mode is 4800 bps only.
2. Use it with EVbpo>Vb.
3. The following conditions are required for low voltage interface when Evbpbo < Vob.
2.4V <EVopo < 2.7 V : MAX. 2.6 Mbps
1.8 V<EVbpo < 2.4V :MAX. 1.3 Mbps
4. The maximum operating frequencies of the CPU/peripheral hardware clock (fcLk) are:
HS (high-speed main) mode: 32 MHz (2.7 V <Vop <5.5V)
16 MHz (2.4 V <Vbp < 5.5 V)
LS (low-speed main) mode: 8MHz (1.8V <Vbp<5.5YV)
LV (low-voltage main) mode: 4MHz (1.6 V<Vbp<5.5YV)
Caution Select the TTL input buffer for the RxDq pin and the N-ch open drain output (Vop tolerance (When
20- to 52-pin products)/EVob tolerance (When 64- to 128-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 Vi,
see the DC characteristics with TTL input buffer selected.
Remarks 1. Vu[V]: Communication line voltage
2. qg: UART number (q = 0 to 3), g: PIM and POM number (g =0, 1, 8, 14)
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,
n: Channel number (mn = 00 to 03, 10 to 13)
4. UART2 cannot communicate at different potential when bit 1 (PIOR1) of peripheral I/O redirection

register (PIOR) is 1.
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RL78/G13 2. ELECTRICAL SPECIFICATIONS (Ta = -40 to +85°C)

(9) Communication at different potential (1.8 V, 2.5 V, 3 V) (CSI mode) (slave mode, SCKp... external clock

input)
(Ta =-40 to +85°C, 1.8 V < EVbpo = EVbb1 < Vbp < 5.5 V, Vss = EVsso = EVss1 = 0 V) (2/2)
Parameter Symbol Conditions HS (high- |LS (low-speed |LV (low-voltage| Unit
speed main) | main) Mode | main) Mode
Mode
MIN. | MAX. | MIN. | MAX. | MIN. | MAX.
SCKp high-/low-level | tkhz, 40V <EVooo<55V, tkeve/2 tkeve/2 tkeve/2 ns
width tki2 27V<Ve<4.0V -12 -50 -50
2.7V <EVooo<4.0V, tkeye/2 tkeye/2 tkeve/2 ns
23V<Vo<27V -18 -50 -50
1.8V <EVopo< 3.3V, tkovz/2 treve/2 tkovz/2 ns
1.6V <Vp<2,0V™e? -50 -50 -50
Slp setup time tsike 40V <EVooo<55V, 1/fme 1/fmek 1/fmek ns
(tO SCKpT) Note3 27V<Vb<40V +20 +30 +30
2.7V <EVooo<4.0V, 1/fmek 1/fmek 1/fmek ns
23V<Vb<27V +20 +30 +30
1.8V <EVbpo<3.3V, 1/fmek 1/fmek 1/fmek ns
1.6 V<Vo<2.0V™e? +30 +30 +30
Slp hold time tksi2 1/fmek + 1/fmex 1/fmek ns
(from SCKpT) "** 31 +31 +31
Delay time from tksoz 40V <EVopo<55V,27V<Vb<4.0 2/fmek 2/fmex 2ffuck | ns
SCKpY to SOp output vV, +120 +573 +573
Notes Cb =30 pF, Ro=1.4 kQ
27V <EVobo<4.0V,23V<Vp<27 2/fmek 2/fmek 2ffmck | ns
V, +214 +573 +573
Cb =30 pF, Ro = 2.7 kQ
1.8V <EVbop0o <33V, 2/fmek 2/fmex 2ffmek | ns
1.6V <Vb<2.0V"?, +573 +573 +573
Cb =30 pF, Ro = 5.5 kQ

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

2. Use it with EVbpo > Vb.

3. When DAPmn = 0 and CKPmn = 0, or DAPmn = 1 and CKPmn = 1. The Slp setup time becomes “to
SCKpJ{” when DAPmn = 0 and CKPmn = 1, or DAPmn = 1 and CKPmn = 0.

4. When DAPmn = 0 and CKPmn = 0, or DAPmn = 1 and CKPmn = 1. The Slp hold time becomes “from
SCKpd” when DAPmn = 0 and CKPmn = 1, or DAPmn = 1 and CKPmn = 0.

5. When DAPmn = 0 and CKPmn = 0, or DAPmn = 1 and CKPmn = 1. The delay time to SOp output
becomes “from SCKp?1” when DAPmn = 0 and CKPmn = 1, or DAPmn = 1 and CKPmn = 0.

Caution Select the TTL input buffer for the Slp pin and the N-ch open drain output (Vob tolerance (for the
20- to 52-pin products)/EVob tolerance (for the 64- to 128-pin products)) mode for the SOp pin and
SCKp pin by using port input mode register g (PIMg) and port output mode register g (POMg). For
Vi1 and Vi, see the DC characteristics with TTL input buffer selected.

(Remarks are listed on the next page.)
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RL78/G13

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

LVD Detection Voltage of Interrupt & Reset Mode
(Ta =-40 to +85°C, Vpbr < VDD < 5.5V, Vss =0 V)

Parameter Symbol Conditions MIN. TYP. MAX. Unit
Interrupt and reset| Vivbao Vpocz, Vroct, Vroco = 0, 0, 0, falling reset voltage 1.60 1.63 1.66 \
mode Vivoat LVIS1, LVISO = 1, 0 | Rising release reset 1.74 1.77 1.81 \

voltage
Falling interrupt voltage 1.70 1.73 1.77 \Y
Vivba2 LVIS1, LVISO = 0, 1 | Rising release reset 1.84 1.88 1.91
voltage
Falling interrupt voltage 1.80 1.84 1.87
Vivpas LVIS1, LVISO = 0, 0 | Rising release reset 2.86 2.92 2.97
voltage
Falling interrupt voltage 2.80 2.86 2.91
VLvbBo Vpocz, Vroct, Vroco = 0, 0, 1, falling reset voltage 1.80 1.84 1.87
VivbB1 LVIS1, LVISO =1, 0 | Rising release reset 1.94 1.98 2.02 \
voltage
Falling interrupt voltage 1.90 1.94 1.98
VivpB2 LVIS1, LVISO = 0, 1 | Rising release reset 2.05 2.09 2.13
voltage
Falling interrupt voltage 2.00 2.04 2.08
Vivpes LVIS1, LVISO = 0, 0 | Rising release reset 3.07 3.13 3.19
voltage
Falling interrupt voltage 3.00 3.06 3.12
Vwivbco Vpocz, Vroct, Vroco = 0, 1, 0, falling reset voltage 2.40 2.45 2.50
Vivbet LVIS1, LVISO = 1, 0 | Rising release reset 2.56 2.61 2.66
voltage
Falling interrupt voltage 2.50 2.55 2.60
Vivocz LVIS1, LVISO = 0, 1 | Rising release reset 2.66 2.71 2.76
voltage
Falling interrupt voltage 2.60 2.65 2.70 \%
Vwvbes LVIS1, LVISO = 0, 0 | Rising release reset 3.68 3.75 3.82 \%
voltage
Falling interrupt voltage 3.60 3.67 3.74
VLvbbo Vpocz, Vroct, Vroco = 0, 1, 1, falling reset voltage 2.70 2.75 2.81
VLoDt LVIS1, LVISO = 1, 0 | Rising release reset 2.86 2.92 2.97
voltage
Falling interrupt voltage 2.80 2.86 2.91 \%
Vivop2 LVIS1, LVISO = 0, 1 | Rising release reset 2.96 3.02 3.08 \%
voltage
Falling interrupt voltage 2.90 2.96 3.02
Vivops LVIS1, LVISO = 0, 0 | Rising release reset 3.98 4.06 414 \Y
voltage
Falling interrupt voltage 3.90 3.98 4.06 \
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RL78/G13 2. ELECTRICAL SPECIFICATIONS (Ta = -40 to +85°C)

2.10 Timing of Entry to Flash Memory Programming Modes
(Ta =-40 to +85°C, 1.8 V < EVppo = EVpp1 < Vbp < 5.5 V, Vss = EVsso = EVss1 = 0 V)

Parameter Symbol Conditions MIN. TYP. MAX. Unit
Time to complete the tsuiniT POR and LVD reset must be released before 100 ms
communication for the initial the external reset is released.
setting after the external reset is
released
Time to release the external reset | tsu POR and LVD reset must be released before 10 us
after the TOOLO pin is set to the the external reset is released.
low level
Time to hold the TOOLO pin at tHD POR and LVD reset must be released before 1 ms
the low level after the external the external reset is released.
reset is released
(excluding the processing time of
the firmware to control the flash
memory)

<1>  <2> <3> <4>
RESET L/ E !
I 723 ps +tio ;
! processing :
! time ! ) !
~——— 1-byte data for setting mode .

TOOLO

tsu tsuiniT

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

<2> The external reset is released (POR and LVD reset must be released before the
external reset is released.).

<3> The TOOLO pin is set to the high level.

<4> Setting of the flash memory programming mode by UART reception and complete
the baud rate setting.

Remark tsuinit: Communication for the initial setting must be completed within 100 ms after the external reset is
released during this period.
tsu:  Time to release the external reset after the TOOLO pin is set to the low level
tip:  Time to hold the TOOLO pin at the low level after the external reset is released (excluding the

processing time of the firmware to control the flash memory)
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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)

(TA =-40 to +105°C, 2.4 V < EVbbo = EVpbp1 < Vbb < 5.5 V, Vss = EVsso = EVss1 = 0 V) (2/5)

ltems Symbol Conditions MIN. TYP. MAX. Unit
Output current, | lot1 Per pin for P00 to P07, P10 to P17, 8.5"*? mA
low"" 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

Per pin for P60 to P63 15.0™°*| mA
Total of POO to P04, P07, P32 to 40V <EVooo<55V 40.0 mA
P37, 27V <EVoo<4.0V 15.0 mA
P40 to P47, P102 to P106, P120,
P125 to P127, P130, P140 to P145 |24V <EVoo<27V 9.0 mA
(When duty < 70% "%
Total of P05, P06, P10 to P17, P30, {4.0V<EVbooo<55V 40.0 mA
P31, P50 to P57, P60 to P67, 27V < EVoo < 4.0V 35.0 mA
P70 to P77, P80 to P87, P90 to P97,
P100, P101, P110 to P117, P146, |24V <EVoo<27V 200 | mA
P147
(When duty < 70% "%
Total of all pins 80.0 mA
(When duty < 70% "%

lotz Per pin for P20 to P27, P150 to P156 0.4"%*? mA
Total of all pins 24V<Vop<55V 5.0 mA

(When duty < 70%"°*%)

Notes 1. Value of current at which the device operation is guaranteed even if the current flows from an output
pin to the EVsso, EVss1 and Vss 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%).
o Total output current of pins = (loL x 0.7)/(n x 0.01)
<Example> Where n = 80% and loL = 10.0 mA
Total output current of pins = (10.0 x 0.7)/(80 x 0.01) = 8.7 mA
However, the current that is allowed to flow into one pin does not vary depending on the duty factor.
A current higher than the absolute maximum rating must not flow into one pin.

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

4.8 44-pin Products

R5F100FAAFP, R5F100FCAFP, R5F100FDAFP, R5F100FEAFP, R5F100FFAFP, R5F100FGAFP,
R5F100FHAFP, R5F100FJAFP, R5F100FKAFP, R5F100FLAFP
R5F101FAAFP, R5F101FCAFP, R5F101FDAFP, R5F101FEAFP, R5F101FFAFP, R5F101FGAFP,
R5F101FHAFP, R5F101FJAFP, R5F101FKAFP, R5F101FLAFP
R5F100FADFP, R5F100FCDFP, R5F100FDDFP, R5F100FEDFP, R5F100FFDFP, R5F100FGDFP,
R5F100FHDFP, R5F100FJDFP, R5F100FKDFP, R5F100FLDFP
R5F101FADFP, R5F101FCDFP, R5F101FDDFP, R5F101FEDFP, R5F101FFDFP, R5F101FGDFP,
R5F101FHDFP, R5F101FJDFP, R5F101FKDFP, R5F101FLDFP
R5F100FAGFP, R5F100FCGFP, R5F100FDGFP, R5F100FEGFP, R5F100FFGFP, R5F100FGGFP,

R5F100FHGFP, R5F100FJGFP

JEITA Package Code

RENESAS Code

Previous Code

MASS (TYP) [g]

P-LQFP44-10x10-0.80

PLQP0044GC-A

P44GB-80-UES-2

0.36

HD
D .
detail of lead end
33 23
134 22 ]
—] 1
1 1
1 1
—] 1
= —+ —— E HE Lp
[— 1 = L1
] 1
— —
] O | (UNIT:mm)
R =V 12 ITEM DIMENSIONS
1 L D 10.00£0.20
i U U ’_l U U U U T U E 10.00£0.20
L 7E I r HD 12.00+0.20
HE 12.00+0.20
- ZD A 1.60 MAX.
A1 0.10+0.05
b A “he  racwos
A2+ 0'25+0.08
b 0375507
N \ c 0.145+3:952
S AL T em
T Lp 0.60+0.15
L1 1.00+0.20
SRAEl Al Pa—
le] 0.80
X 0.20
NOTE y 0.10
Each lead centerline is located within 0.20 mm of ZD 1.00
its true position at maximum material condition. ZE 1.00
©2012 Renesas Electronics Corporation. All rights reserved.
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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




