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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

CSI, I2C, LINbus, UART/USART
DMA, LVD, POR, PWM, WDT
22

48KB (48K x 8)

FLASH

4K x 8

5.5K'x 8

1.6V ~ 5.5V

A/D 8x8/10b

Internal

-40°C ~ 105°C (TA)
Surface Mount

32-LQFP

32-LQFP (7x7)

https://www.e-xfl.com/product-detail/renesas-electronics-america/r5f104bdgfp-v0

Address: Room A, 16/F, Full Win Commercial Centre, 573 Nathan Road, Mongkok, Hong Kong
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RL78/G14

1. OUTLINE

(4/5)

Pin count

Package

Fields of Application
Note

Ordering Part Number

64 pins

64-pin plastic LQFP
(12 x 12 mm, 0.65 mm pitch)

A

R5F104LCAFA#V0, R5F104LDAFA#V0, R5F104LEAFA#V0, R5F104LFAFA#VO,
R5F104LGAFA#V0, R5F104LHAFA#V0, R5F104LJAFA#VO

RS5F104LCAFA#X0, R5F 104LDAFA#X0, R5F 104LEAFA#X0, R5F104LFAFA#X0,
R5F104LGAFA#X0, R5F104LHAFA#X0, R5F104LJAFA#X0

R5F104LKAFA#30, RSF104LLAFA#30
R5F104LKAFA#50, R5F104LLAFA#50

R5F104LCDFA#V0, R5F104LDDFA#V0, R5F104LEDFA#V0, R5F104LFDFA#VO,
R5F104LGDFA#V0, R5F 104LHDFA#V0, R5F104LJDFA#V0
R5F104LCDFA#X0, R5F104LDDFA#X0, R5F 104LEDFA#X0, R5F 104LFDFA#XO0,
R5F104LGDFA#X0, R5F 104LHDFA#X0, R5F104LJDFA#X0

R5F104LCGFA#V0, R5F104LDGFA#V0, R5F104LEGFA#V0, R5F104LFGFA#V0,
R5F104LGGFA#V0, R5F104LHGFA#V0, R5F104LJGFA#VO0

R5F104LCGFA#X0, R5F 104LDGFA#X0, R5F 104LEGFA#X0, R5F104LFGFA#XO0,
R5F104LGGFA#X0, R5F104LHGFA#X0, R5F104LJGFA#X0

R5F104LKGFA#30, R5F104LLGFA#30
R5F104LKGFA#50, R5F104LLGFA#50

64-pin plastic LFQFP
(10 x 10 mm, 0.5 mm pitch)

R5F104LCAFB#V0, R5F104LDAFB#V0, R5F104LEAFB#V0, RSF104LFAFB#VO0,
R5F104LGAFB#V0, R5F 104LHAFB#V0, R5F104LJAFB#V0

R5F104LCAFB#X0, R5F104LDAFB#X0, R5F 104LEAFB#X0, R5F 104LFAFB#XO0,
R5F104LGAFB#X0, R5F 104LHAFB#X0, R5F104LJAFB#X0

RS5F104LKAFB#30, R5F 104LLAFB#30
R5F104LKAFB#50, R5F 104LLAFB#50

R5F104LCDFB#V0, R5F104LDDFB#V0, R5F104LEDFB#V0, R5F104LFDFB#VO0,
R5F104LGDFB#V0, R5F104LHDFB#V0, R5F104LJDFB#V0
R5F104LCDFB#X0, R5F 104LDDFB#X0, R5F 104LEDFB#X0, R5F 104LFDFB#XO0,
R5F104LGDFB#X0, R5F104LHDFB#X0, R5F104LJDFB#X0

R5F104LCGFB#V0, R5F104LDGFB#V0, R5F104LEGFB#V0, R5F104LFGFB#VO0,
R5F104LGGFB#V0, R5F104LHGFB#V0, R5F104LJGFB#V0

R5F104LCGFB#X0, R5F104LDGFB#X0, R5F 104LEGFB#X0, R5F 104LFGFB#XO0,
R5F104LGGFB#X0, R5F 104LHGFB#X0, R5F104LJGFB#X0

R5F104LKGFB#30, R5F 104LLGFB#30
R5F104LKGFB#50, R5F 104LLGFB#50

64-pin plastic FLGA
(5 x5 mm, 0.5 mm pitch)

R5F104LCALA#UO, R5F104LDALA#UO, R5F104LEALA#UO, R5F104LFALA#UO,
R5F104LGALA#UO, R5F 104LHALA#UO, R5F104LJALA#UO

R5F104LCALA#WO, RSF104LDALA#WO0, R5F104LEALA#WO, R5F104LFALA#WO,
R5F104LGALA#WO0, R5F104LHALA#WO0, R5F104LJALA#WO

R5F104LKALA#UO, R5F104LLALA#UO
R5F104LKALA#WO0, R5F 104LLALA#W0

R5F104LCGLA#UO, R5F104LDGLA#UO, R5F104LEGLA#UO, R5F104LFGLA#UO0,
R5F104LGGLA#UO, R5F 104LHGLA#UO, R5F104LJGLA#UO, R5F104LKGLA#UO,
R5F104LLGLA#UO

R5F104LCGLA#WO, R5F104LDGLA#WO, R5F104LEGLA#WO0, RSF104LFGLA#WO,

R5F104LGGLA#WO0, R5F 104LHGLA#WO0, R5F104LJGLA#WO, R5F104LKGLA#WO,
R5F104LLGLA#WO

64-pin plastic LQFP
(14 x 14 mm, 0.8 mm pitch)

R5F104LCAFP#V0, R5F104LDAFP#V0, R5F104LEAFP#V0, RSF104LFAFP#VO0,
R5F104LGAFP#V0, R5F104LHAFP#V0, R5F104LJAFP#V0

R5F104LCAFP#X0, R5F104LDAFP#X0, R5F 104LEAFP#X0, R5F104LFAFP#XO0,
R5F104LGAFP#X0, R5F 104LHAFP#X0, R5F104LJAFP#X0

R5F104LCDFP#V0, R5F104LDDFP#V0, R5F 104LEDFP#V0, R5F104LFDFP#VO0,
R5F104LGDFP#V0, R5F104LHDFP#V0, R5F104LJDFP#V0
R5F104LCDFP#X0, R5F 104LDDFP#X0, R5F104LEDFP#X0, R5F 104LFDFP#XO0,
R5F104LGDFP#X0, R5F104LHDFP#X0, R5F104LJDFP#X0

R5F104LCGFP#V0, R5F104LDGFP#V0, R5F104LEGFP#V0, R5F104LFGFP#VO0,
R5F104LGGFP#V0, R5F104LHGFP#V0, R5F104LJGFP#V0
R5F104LCGFP#X0, R5F104LDGFP#X0, R5F 104LEGFP#X0, R5F 104LFGFP#XO0,
R5F104LGGFP#X0, R5F 104LHGFP#X0, R5F104LJGFP#X0

Note
Caution

For the fields of application, refer to Figure 1 - 1 Part Number, Memory Size, and Package of RL78/G14.
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

* 32-pin plastic LQFP (7 x 7 mm, 0.8 mm pitch)

[~—0O P15/PCLBUZ1/SCK20/SCL20/TRDIOBO0/(SDAAQ)
» [=——0 P16/TI01/TO01/INTP5/TRDIOCO/IVREFO "'/(RxD0)

N f«——=0O P12/SO11/TRDIOB1/IVREF1 N®

Nla .0 P13/TxD2/SO20/TRDIOA1/IVCMP1 N°©

N [«——=0O P14/RxD2/SI20/SDA20/TRDIODO/(SCLAO)

3 [=——0 P17/T102/TO02/TRDIOAO/TRDCLK/IVCMPO N'®/(TxDO)

X f*=—=0O P10/SCK11/SCL11/TRDIOD1
8 =—0O P11/SI11/SDA11/TRDIOC1

19
P147/ANI18/VCOUT1 N O=—{25 16[«——=O P51/INTP2/SO00/TxDO/TOOLTXD/TRGIOB
P23/ANI3/ANO1 Note O=—~(26 15~——=0O P50/INTP1/SI00/RxDO/TOOLRXD/SDA00/TRGIOA/(TRJOO)
P22/ANI2/ANOQ Note O=—={27 14+——0 P30/INTP3/SCK00/SCLO0/TRJOO
P21/ANI1/AVREFM O=—={28 F;”S\//.GM 13(«~—=0O p70
P20/ANIO/AVReFP O=~—29 (Top View) 12}«——=0O P31/TI103/TO03/INTP4/PCLBUZ0/(TRJIO0)

30 M ——0 P62/5S100
10[«—>0O PB1/SDAAD

P01/ANI16/TO00/RxD1/TRGCLKB/TRJIO0 O
POO/ANI17/T100/TxD1/TRGCLKA/(TRJO0) O

O

Note ~, 132 9
P120/ANI19/VCOUTO O 12345678 [=—=O P60/SCLAO
OO X~ 0O 9o
oHEZX2 =SS
OWZ X
Ehes 4y
g 2¢g
o oy
o
o
Note Mounted on the 96 KB or more code flash memory products.

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

Remark 1. For pin identification, see 1.4 Pin Identification.
Remark 2. Functions in parentheses in the above figure can be assigned via settings in the peripheral 1/O redirection register 0, 1
(PIORO, 1).

RO1DS0053EJ0330 Rev. 3.30 RENESAS Page 11 of 208
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RL78/G14

1. OUTLINE

1.3.5

44-pin products
* 44-pin plastic LQFP (10 x 10 mm, 0.8 mm pitch)

P27/ANI7
P26/ANI6

P25/ANI5

P24/ANI4
P23/ANI3/ANO1 No©
P22/ANI2/ANOO N*®
P21/ANI1/AVREFM
P20/ANIO/AVREFP

P01/TO00/RxD1/TRGCLKB/TRJIOO
P00/TI00/TxD1/TRGCLKA/(TRJOO)
P120/ANI19/VCOUTO N

Note

Caution

Remark 1.
Remark 2.

Bl—0 P147/ANI18/VCOUT1 "o

B0 P146

Qf=—=0O P10/SCK11/SCL11/TRDIOD1

Sle—>0O P11/SI111/SDA11/TRDIOC1

Nle—=0 P17/TI02/TO02/TRDIOAO/TRDCLK/IVCMPO N®/(TXDO)

N—O P16/TI01/TO01/INTP5/TRDIOCO/IVREFO Nete/(RXDO)
Nle——=0 P51/INTP2/SO00/TxDO/TOOLTXD/TRGIOB

Nl+—=0O P13/TxD2/SO20/TRDIOA1/IVCMP1 Nt
N——=0O P14/RxD2/SI20/SDA20/TRDIODO0/(SCLAO)
B0 P15/PCLBUZ1/SCK20/SCL20/TRDIOBO0/(SDAA0)

Nle—0O P12/SO11/TRDIOB1/IVREF1 N°®

O34 22fe—wp
O=—-{35 21|=—0
QO=~—»36 20 [~—=O
O=—r138 RL78/G14 18l~—0
O=—=39 (Top View) 17l=—>0
O-=—{40 16 f+—>O
Q=—+41 15 f«—=0O
O=—»{42 14|=—»0
O-=—+{43 O 13f—0O
- 12|l
© 4123456789101

SoFu~-9ox -0 g2

CpolikEgxa=s

SO0WORZXyk

Pz x &S F

Es U\JEmNn'

$d £ &g

8 X q

N o
o

Mounted on the 96 KB or more code flash memory products.

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

For pin identification, see 1.4 Pin Identification.

P50/INTP1/S100/RxD0/TOOLRxD/SDAO0/TRGIOA/(TRJOO0)
P30/INTP3/RTC1HZ/SCK00/SCLO0/TRJO0
P70/KR0/SCK21/SCL21

P71/KR1/S121/SDA21

P72/KR2/S021

P73/KR3

P31/TI03/TO03/INTP4/PCLBUZ0/(TRJIO0)

P63

P62/SSI00

P61/SDAAO

P60/SCLAO

Functions in parentheses in the above figure can be assigned via settings in the peripheral I/O redirection register 0, 1

(PIORO, 1).

R01DS0053EJ0330 Rev. 3.30
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RL78/G14

1. OUTLINE

1.3.9

80-pin products

* 80-pin plastic LQFP (14 x 14 mm, 0.65 mm pitch)
* 80-pin plastic LFQFP (12 x 12 mm, 0.5 mm pitch)

1 ) Note

& [~—CO P16/TI01/TO01/INTP5/TRDIOCO/IVREF0/(SI00)/(RxD0)
{ +—O P17/TI102/TO02/TRDIOAO/TRDCLK/IVCMPO/(SO00)/(TxDO)

& l«——0O P12/SO11/TRDIOB1/IVREF1/(INTP5)/(TxD0_1) N

& [+=—O P50/INTP1/SI00/RxD0/TOOLRXD/SDA00/TRGIOA/(TRJOO)

2 8
oo e
T 23 =
8 s a F Q
8z258233¢% &
—E£S893 £ a2
8oLsRE25ss _ 8
O 0 e O = —
So¢3ESEZZEYT §
S rosFQk XZE A4
ISl Ees P <k oz X
a3 “ESERS& 25 =58
E O ] S92 X9 =pa9
z O ~0 = & 90 0 9 E 8
=2 -0 é oYSa Ng <Lz
-3 D TS P DS >2=0Z9
=S = LT o388 D5 OQSQ
zZzz zX o=z nAQXx oOX 5k
<< < SO x X O FoOo20%
SO RN©O-Q22DEXA =90 0 as
eeIicr2cdede B3 B8E5
[ W o W Y a WY o Y WY o Y0 Y o oo oo ooa
TTTTTTTT TTT OOTTT
60 5958 57 56 55 54 5352 51 50 49 46 4544 43 42
P152/ANI10 O=~—*] 61 40
P151/ANI9 O~—+ 62 39
P150/ANI8 O~—"] 63 38
P27/ANI7 O~— 64 37
P26/ANI6 O=— 65 36
P25/ANI5 O=—~{ 66 35
P24/ANI4 O=— 67 34
P23/ANI3/ANO1 C=~—>{ 68 33
P22/ANI2/ANO0 O=~—>{ 69 32
P21/ANI1/AVrerm O=— 70 RL78/G14 31
P20/ANIO/AVrerp O=+—= 71 (Top View) 30
P130 O 72 29
P04/SCK10/SCL10 O~—> 73 28
PO3/ANI16/SI110/RxD1/SDA10 O 74 27
PO2/ANI17/SO10/TxD1 O 75 26
P01/TO00/TRGCLKB/TRJIO0 C=—+ 76 25
PO0/TIO0/TRGCLKA/(TRJO0) O=~—+{ 77 24
P144/SO30/TxD3 O=—+{ 78 23
P143/SI30/RxD3/SDA30 O~—] 79 22
P142/SCK30/SCL30 O~—~1 80 O 21
123456 7 891011121314151617181920
EE532ca0gmSkEaEg>452
ZZ0NAZZ330WO0Od ZXNgy w
<§oﬁ<ﬁ——ﬂfl—n:><m<u.l‘—
-~ FEIETES N3
NNFS=a=39 Yaod
o B BY< ) = o< <« N — X
Doz OAdad vyt E oQ
42z I ° X o
ggE i2 g &
sgd £ &
aa® @
)
<
o

Note

Caution 1.
Caution 2.
Caution 3.

Remark 1.
Remark 2.

Mounted on the 384 KB or more code flash memory products.

Make EVsso pin the same potential as Vss pin.
Make VoD pin the potential that is higher than EVbpo pin.
Connect the REGC pin to Vss pin via a capacitor (0.47 to 1 uF).

For pin identification, see 1.4 Pin Identification.
When using the microcontroller for an application where the noise generated inside the microcontroller must be reduced,

P30/INTP3/RTC1HZ/SCK00/SCLO0/TRJOO

P05

PO06/(TRJIO0)
P70/KR0/SCK21/SCL21
P71/KR1/S121/SDA21
P72/KR2/S021

P73/KR3
P74/KR4/INTP8
P75/KR5/INTP9
P76/KR6/INTP10/(RxD2)
P77/KR7/INTP11/(TxD2)
P67/TI13/TO13
P66/TI12/TO12
P65/TI11/TO11
P64/TI10/TO10

P31/TI03/TO03/INTP4/(PCLBUZ0)/(TRJIO0)

P63/SDAA1
P62/SSI00/SCLA1
P61/SDAAQ
P60/SCLAO

it is recommended to supply separate powers to the Vbb and EVDDo pins and connect the Vss and EVsso pins to
separate ground lines.

Remark 3.
(PIORO, 1).

Functions in parentheses in the above figure can be assigned via settings in the peripheral 1/O redirection register 0, 1

R01DS0053EJ0330 Rev. 3.30
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TIMER ARRAY
UNIT (4ch) K> PORT 0 K> P00, PO1
TI00/P00 —] <ho
TOO00/PO1e—j K> PORT 1 KB > P10to P17
TIO1/TO01/P16 =— ch1
K> PORT 2 K B> P20to P27
TI02/T002/P17 =—1 ch2
K> PORT 3 K2 > P30, P31
TIO3/TO03/P31 =—i -
RxDO/P50 (LINSEL) —]
( ) - PORT 4 CZ> P40, P41
<I> TRGIOA/P50,
TRGIOB/P51
Ko TIMERRG - PORT 5 K2 P50, P51
TRGCLKA/POD, :
TRDIOAO/TRDCLK/P17 KZ3 trecikaror
TRDIOBO/P15, TRDIOCO/P16,
TRDIODO/P14 - PORT 6 K 2> P60 to P63
TRDIOA1/P13 toTRDIOD1/P10Z M (= Tver Ry ~—> TRJIOORO1
| = TRJOO/P30 - PORT 7 & > PT0to P75
WINDOW P120
WATCHDOG - PORT 12 {Z P121toP124
TIMER
P130
= - PORT 13
LOW-SPEED 12- BIT INTERVAL “-: P137
ON-CHIP || SIS
OSCILLATOR
(Y porTia KEDEML
|—' REAL-TIME
RTC1HZ/P30 =—of cLOCK 2::35;53 to
K| AD CONVERTER [CZ] ANIT8/P147, ANIT9/P120
SERIAL ARRAY
UNITO (4ch) RL78 CPU CORE AVrere/P20
RxDO/PS0 CODE FLASH MEMORY AVreru/P21
X "l UARTO MULTIPLIER &
TxDO/PST =— DIVIDER, KRO/P70 to
MULITIPLY- <— KEY RETURN KR5/P75
DATA FLASH MEMORY
ACCUMULATOR |{=—x
RxD1/P01 — e
T01P00 - 3
SCKO0/P30
S100/P50 — = POWER ON RESET/
S000/P51 =— csioo @ VOLTAGE ControL
SS100/P62 — = DETECTOR
SCKO1/P75<—]
S101/P74 — = csio1 RAM
S001/P73 +— { ) RESET CONTROL
SCK11/P10 <—]
SR —p= csit M oN-cHIP DEBUG TOOLO/P40
S011/P12 =—
SCLOO/P30<—]
SDA0/P50 =— !Icoo | CYSTEM  |e—— RESET
Voo Vss TOOLRXD/P5O, le— x1/P121
gg/‘;g“g;ﬁ‘_ 11co1 TOOLTXD/P51 ngn-gzﬁzo le—= X2/EXCLK/P122
- le—— xT1/P123
SCL11/P10 +—] or OSCILLATOR| |0 o XTo2/EXCLKS/P124
SDA11/P11 <+—] SDAAO/PG1
SERIAL

SERIAL ARRAY
UNIT1 (2ch)

INTERFACE IICAQ [*=— SCLA0/P60

BUZZER OUTPUT

REGC

VOLTAGE
REGULATOR

RxDO/P50 (LINSEL)

UART2 [ | K e \
TxD2/P13 +— - CLOCK OUTPUT = PCLBUZ1/P15 INTP1/P50,
CONTROL
sexzorio = i
SI20/P14 ——f= csl20 ,
INTERRUPT INTP4/P31
DATA TRANSFER
S020/P13 - K= CONTROL
—— INTP5/P16
SCK21/P70 =—T+]
SI21/P71 ——fs csi21 EVENT LINK le—— INTP6/P140
§021/P72 (~] conTRoLLER INTP8/P74
SCL20/P15 =— 1020 INTPO/P75
ADJUSTMENT ot ANOO/P22
SCL21/P70 +— c21 “ ANO1/P23
SDA21/P71 <—
COMPARATOR "¢
(2ch)
—— VCOUTO/P120
COMPARATORO IVCMPO/P17
K= —— IVREFO/P16
|—— VCOUT1/P147
COMPARATOR1 — IVCMP1/P13
—— IVREF1/P12
Note Mounted on the 96 KB or more code flash memory products.
RO1DS0053EJ0330 Rev. 3.30 -IEN ESAS Page 29 of 208
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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.

R01DS0053EJ0330 Rev. 3.30
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RL78/G14 1. OUTLINE

Note 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.
R5F104xJ (x = F, G, J, L, M, P): Start address FOFOOH
For the RAM areas used by the flash library, see Self RAM list of Flash Self-Programming Library for RL78 Family
(R20UT2944).
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RL78/G14 2. ELECTRICAL SPECIFICATIONS (TA = -40 to +85°C)

Absolute Maximum Ratings 2/2)
Parameter Symbols Conditions Ratings Unit
Output current, high loH1 Per pin P00 to P06, P10 to P17, P30, P31, P40 to P47, -40 mA

P50 to P57, P64 to P67, P70 to P77, P80 to P87,
P100 to P102, P110, P111, P120, P130,
P140 to P147

Total of all | POO to P04, P40 to P47, P102, P120, P130, 70 mA
pins P140 to P145
-170mA 1 pos, P06, P10 to P17, P30, P31, P50 to P57, -100 mA

P64 to P67, P70 to P77, P80 to P87, P100, P101,
P110, P111, P146, P147

loH2 Per pin P20 to P27, P150 to P156 -0.5 mA
Total of all -2 mA
pins
Qutput current, low loL1 Per pin P00 to P06, P10 to P17, P30, P31, P40 to P47, 40 mA

P50 to P57, P64 to P67, P70 to P77, P80 to P87,
P100 to P102, P110, P111, P120, P130,
P140 to P147

Total of all | POO to P04, P40 to P47, P102, P120, P130, 70 mA
pins P140 to P145
170 mA [ po5, Po6, P10 to P17, P30, P31, P50 to P57, 100 mA

P60 to P67, P70 to P77, P80 to P87, P100, P101,
P110, P111, P146, P147

loL2 Per pin P20 to P27, P150 to P156 1 mA
Total of all 5 mA
pins
Operating ambient tem- TA In normal operation mode -40 to +85 °C
perature In flash memory programming mode
Storage temperature Tstg -65 to +150 °C

Caution  Product quality may suffer if the absolute maximum rating is exceeded even momentarily for 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/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
Aug 12, 2016

RENESAS Page 60 of 208



RL78/G14 2. ELECTRICAL SPECIFICATIONS (TA = -40 to +85°C)

Minimum Instruction Execution Time during Main System Clock Operation

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

10
1.0 T ——— ) . . .
_ i i — When the high-speed on-chip oscillator clock is selected
] i iy
% n !i | — — — During self-programming
(&) ! 4
— !
ué i: :: ———— When high-speed system clock is selected
= I i
2 I i
> I| 1
© i i
0.1 i -
i b |
0 1
0.0625 Freeeeneeeedieeeen = [
0.05 : ~l|—'
: HL |
0.01 i :
0 10 20:i30 40 50 9560
24 27
Supply voltage Vob [V]
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RL78/G14 2. ELECTRICAL SPECIFICATIONS (TA = -40 to +85°C)

(4) During communication at same potential (CSI mode) (slave mode, SCKp... external clock input)
(TA =-40to +85°C, 1.6 V < EVDDO = EVDD1 < VDD < 5.5V, VSs = EVSso = EVsSs1 =0 V)

Parameter Symbol Conditions HS (high-speed main) | LS (low-speed main) | LV (low-voltage main) | Unit
mode mode mode
MIN. MAX. MIN. MAX. MIN. MAX.
SCKp cycle tkey2 4.0V <EVbpo<5.5V |20 MHz < fmck 8/fmck — — ns
ime Note 5
time Note fmck < 20 MHz 6/fmek 6/fmck 6/fmck ns
2.7V <EVbpo<5.5V | 16 MHz < fmMck 8/fmck — — ns
fmck < 16 MHz 6/fmek 6/fmck 6/fmck ns
24V <EVbpo<55V 6/fmck 6/fmck 6/fmck ns
and 500 and 500 and 500
1.8 V<EVDD0<5.5V 6/fmck 6/fmck 6/fmck ns
and 750 and 750 and 750
1.7V<EVpp0<5.5V 6/fmck 6/fmck 6/fmck ns
and 1500 and 1500 and 1500
1.6 V<EVbbo<55V —_ 6/fmck 6/fmck ns
and 1500 and 1500
SCKp high-/ tkH2, 40V<EVbpo<55V tkey2/2 - 7 tkey2/2 - 7 tkey2/2 - 7 ns
low-levelwidth | bz 2 < EVoro <55V tkev2/2 - 8 tkeval2 - 8 tkev2l2 - 8 ns
1.8 V<EVDD0<55V tkey2/2 - 18 tkey2/2 - 18 tkey2/2 - 18 ns
1.7V<EVppo <55V tkcy2/2 - 66 tkey2/2 - 66 tkcy2/2 - 66 ns
1.6 V<EVDD0<5.5V —_ tkey2/2 - 66 tkcy2/2 - 66 ns
Slp setup time | tsik2 27V<EVbpo<55V 1/fmck + 20 1/fmck + 30 1/fmck + 30 ns
SZQSFKPT) 1.8 V<EVDD0<55V 1/fmck + 30 1/fmck + 30 1/fmck + 30 ns
1.7V<EVbpo <55V 1/fmck + 40 1/fmck + 40 1/fmck + 40 ns
1.6 V<EVDD0<5.5V —_ 1/fmck + 40 1/fmck + 40 ns
Slp hold time tksi2 1.8V <EVbD0 <55V 1/fmck + 31 1/fmck + 31 1/fmck + 31 ns
f K
f\l:')erg SCKp1) 1.7V<EVbopbo<55V 1/fmck + 250 1/fmck + 250 1/fmck + 250 ns
1.6 V<EVbD0 <55V — 1/fmck + 250 1/fmck + 250 ns
Delay time tksoz C =30 pF Note 4 2.7V<EVbpo <55V 2/fmck 2/fmek 2/fmck | ns
from SCKp| to +44 +110 +110
ﬁ?psompm 24V<EVopo <55V 2/fwck 2/fwck 2/fuck | ns
o +75 +110 +110
1.8V<EVbD0 <55V 2/fmck 2/fmck 2/fmck | ns
+100 +110 + 110
1.7V<EVbp0o <55V 2/fmck 2/fmck 2/fmck | ns
+220 +220 +220
1.6 V<EVbDoo<55V —_ 2/fmck 2/fMmck | ns
+220 +220

Note 1. When DAPmn = 0 and CKPmn = 0, or DAPmn = 1 and CKPmn = 1. The Slp setup time becomes “to SCKp|” when
DAPmn = 0 and CKPmn = 1, or DAPmn =1 and CKPmn = 0.

Note 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.

Note 3. 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.

Note 4. C is the load capacitance of the SOp output lines.

Note 5. The maximum transfer rate when using the SNOOZE mode is 1 Mbps.

Caution  Select the normal input buffer for the Slp pin and SCKp pin and the normal output mode for the SOp pin by using
port input mode register g (PIMg) and port output mode register g (POMg).
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RL78/G14 2. ELECTRICAL SPECIFICATIONS (TA = -40 to +85°C)

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

tkey1
tKL1 tKH1
SCKp \
N \
tsiK1 tksi1
Slp Input data
tKsO1
SOp Output data

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

tkey1
tKH1 tKL1
SCKp / /
N\
tsIK1 tksi1
Slp Input data
tkso1
SOp Output data

Remark 1. 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 2. CSI01 of 48-, 52-, 64-pin products, and CSI11 and CSI21 cannot communicate at different potential. Use other CSI for

communication at different potential.
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RL78/G14 2. ELECTRICAL SPECIFICATIONS (TA = -40 to +85°C)

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

Note 2. Use it with EVDD0 > Vb.

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

Note 4. 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.

Note 5. 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.

Caution  Select the TTL input buffer for the Sip pin and SCKp pin, and the N-ch open drain output (Vop tolerance (for the
30- to 52-pin products)/EVpD tolerance (for the 64- to 100-pin products)) mode for the SOp 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.

CSI mode connection diagram (during communication at different potential)

<Slave> Vb
g Ro
SCKp SCK
RL78 microcontroller =~ Slp SO User’s device
SOp Sl

Remark 1. Rb[Q]: Communication line (SOp) pull-up resistance, Cb[F]: Communication line (SOp) load capacitance,
Vb[V]: Communication line voltage
Remark 2. 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 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, 01, 02, 10, 12, 13))
Remark 4. CSIO1 of 48-, 52-, 64-pin products, and CSI11 and CSI21 cannot communicate at different potential. Use other CSI for
communication at different potential.
Also, communication at different potential cannot be performed during clock synchronous serial communication with the
slave select function.
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RL78/G14 2. ELECTRICAL SPECIFICATIONS (TA = -40 to +85°C)

(3) I12C fast mode plus
(TA =-40to +85°C, 1.6 V < EVDD0 = EVDD1 < VDD < 5.5V, 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.
SCLAO clock frequency fscL Fast mode plus: | 2.7V <EVppo<55V 0 1000 — — kHz
fck > 10 MHz

Setup time of restart condi- | tsu:staA | 2.7 V<EVbpo<5.5V 0.26 — — us
tion

Hold time Note 1 tHp:sTA | 2.7 V<EVDD0<5.5V 0.26 — — us
Hold time when SCLAOQ = “L” | tLow 27V <EVbopo<55V 0.5 — — us
Hold time when SCLAQO = “H” | tHicH 2.7V <EVpp0o<5.5V 0.26 — — us
Data setup time (reception) |tsu:par |2.7V<EVppD0<5.5V 50 — — ns
Data hold time (transmission) | thp:pat | 2.7 V < EVppo < 5.5V 0 0.45 — — us
Note 2

Setup time of stop condition |tsu:sto |2.7V <EVbpo<5.5V 0.26 — — us
Bus-free time tBUF 2.7V <EVpp0<55V 0.5 — — us
Note 1. The first clock pulse is generated after this period when the start/restart condition is detected.
Note 2. The maximum value (MAX.) of tHD: DAT is during normal transfer and a wait state is inserted in the ACK (acknowledge)

timing.

Caution  The values in the above table are applied even when bit 2 (PIOR02) in the peripheral 1/O redirection register 0
(PIORO) is 1. At this time, the pin characteristics (loHz1, loL1, VoH1, VoL1) must satisfy the values in the redirect
destination.

Note 3. The maximum value of Cb (communication line capacitance) and the value of Rb (communication line pull-up resistor) at

that time in each mode are as follows.
Fast mode plus: Cb = 120 pF, Rb = 1.1 kQ

IICA serial transfer timing

__________ fLow o
i
|

—g !
I
tHD: DAT tsu: STA—1 — tHD: STA
tHD: STA
somn | / L AYAR \

Tteur!

Stop Start Restart Stop

condition condition condition condition

Remark n=0,1
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RL78/G14

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

Interrupt Request Input Timing

INTPO to INTP11 l

Key Interrupt Input Timing

tkR
KRO to KR7 \ L

tINTL || tINTH

RESET Input Timing

tRsL

RESET
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RL78/G14

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

(5) Communication at different potential (1.8V, 2.5V, 3V) (UART mode)

(TA =-40to +105°C, 2.4 V < EVDDO = EVDD1 < VDD < 5.5V, VSs = EVsSso = EVss1 =0 V) (212)
Parameter Symbol Conditions HS (high-speed main) mode Unit
MIN. MAX.
Transfer rate transmission [ 4.0V < EVbpo<5.5V, Note 1 bps

27V<Vb<40V

Theoretical value of the maximum transfer rate 2.6 Note 2 Mbps
Cb =50 pF, Rb = 1.4 kQ,
Vb=27V
2.7V <EVbpo<4.0V, Note 3 bps
23V<SVWb<27V
Theoretical value of the maximum transfer rate 1.2 Note 4 Mbps
Cb = 50 pF, Rb = 2.7 kQ,
Vb=23V
2.4V <EVbpo< 3.3V, Note 5 bps
16V<SVpb<20V
Theoretical value of the maximum transfer rate 0.43 Note 6 Mbps
Cb =50 pF, Rb = 5.5 kQ,
Vb=16V
Note 1. The smaller maximum transfer rate derived by using fmMck/12 or the following expression is the valid maximum transfer
rate.
Expression for calculating the transfer rate when 4.0 V<EVDD0< 5.5V and 2.7V <Vb<4.0V
1
Maximum transfer rate = [bps]
2.2
{-CoxRoxIn(1-—— )} x3
Vb
1 .
- {-CoxRbxIn(1 .22 »
Transfer rate x 2 Vb
Baud rate error (theoretical value) = x 100 [%]
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 2. This value as an example is calculated when the conditions described in the “Conditions” column are met.
Refer to Note 1 above to calculate the maximum transfer rate under conditions of the customer.
Note 3. 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 2.7 V< EVbbo <4.0Vand 23V <Vb <27V
1
Maximum transfer rate = [bps]
2.0
{-CoxRoxIn(1-——)}x3
Vb
1 .
- {-CoxRbxIn(1 .20 »
Transfer rate x 2 Vb
Baud rate error (theoretical value) = x 100 [%]
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 4. This value as an example is calculated when the conditions described in the “Conditions” column are met.
Refer to Note 3 above to calculate the maximum transfer rate under conditions of the customer.
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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)

(6) Communication at different potential (1.8 V, 2.5V, 3 V) (CSI mode) (master mode, SCKp... internal clock
output)
(TA =-40to +105°C, 2.4 V < EVDDO = EVDD1 < VDD < 5.5V, Vss = EVsSso = EVss1 =0 V)

Parameter Symbol Conditions HS (high-speed main) mode Unit
MIN. MAX.
SCKop cycle time tkey1 tkey1 > 4/fcLk 40V <EVpD0<5.5YV, 600 ns
27V<Vb<4.0V,
Cb =30 pF, Rb = 1.4 kQ
2.7V <EVopo<4.0V, 1000 ns
23V<Vb<27V,

Cb =30 pF, Ro = 2.7 kQ

2.4V <EVbpo<3.3V, 2300 ns
1.6 V<Vb<2.0V,
Cb =30 pF, Rb = 5.5 kQ

SCKp high-level width tKH1 40V <EVDD0<5.5YV, tkey1/2 - 150 ns
27V<Vb<40V,
Cb =30 pF, Rb = 1.4 kQ

2.7V <EVbpo<4.0V, tkey1/2 - 340 ns
23V<Vb<27YV,
Cb =30 pF, Ro = 2.7 kQ

2.4V <EVbpo < 3.3V, tkey1/2 - 916 ns
1.6V<Vb<20V,
Cb =30 pF, Rb = 5.5 kQ

SCKp low-level width tkL1 40V<EVbD0<55YV, tkey1/2 - 24 ns
27V<Vb<40V,
Cb =30 pF, Rb = 1.4 kQ

2.7V <EVbbo<4.0V, tkcy1/2 - 36 ns
23V<Vb<27YV,
Cb =30 pF, Ro = 2.7 kQ

2.4V <EVppo < 3.3V, tkey1/2 - 100 ns
1.6V<Vb<20V,
Cb =30 pF, Rb = 5.5 kQ

Caution  Select the TTL input buffer for the Slp pin and the N-ch open drain output (Vbp tolerance (for the 30- to 52-pin
products)/EVpD tolerance (for the 64- to 100-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 ViH and Vi, see the DC characteristics
with TTL input buffer selected.

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

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

input)
(TA =-40to +105°C, 2.4 V < EVDDO = EVDD1 < VDD < 5.5V, Vss = EVsSso = EVss1 =0 V)
Parameter Symbol Conditions HS (high-speed main) mode Unit
MIN. MAX.
SCKp cycle time Note 1 tkey2 40V <EVDD0<5.5YV, 24 MHz < fmck 28/fmek ns
27V<Vo<40V 20 MHz < fuck < 24 MHz 24/fuck ns
8 MHz < fmck < 20 MHz 20/fmck ns
4 MHz < fuck < 8 MHz 16/fmck ns
fmck < 4 MHz 12/fmck ns
2.7V <EVbpo<4.0V, 24 MHz < fmck 40/fmck ns
23VsVos<27V 20 MHz < fiick < 24 MHz 32/fwck ns
16 MHz < fmck < 20 MHz 28/fmck ns
8 MHz < fmck < 16 MHz 24/fmck ns
4 MHz < fmck < 8 MHz 16/fmck ns
fmck < 4 MHz 12/fmck ns
24V <EVbpo<3.3YV, 24 MHz < fmck 96/fmck ns
16VsVb<20V 20 MHz < fuick < 24 MHz 72/fwck ns
16 MHz < fmck < 20 MHz 64/fmck ns
8 MHz < fmck < 16 MHz 52/fmck ns
4 MHz < fmck < 8 MHz 32/fmek ns
fmck < 4 MHz 20/fmck ns
SCKp high-/low-level tkH2, tkL2 40V <EVbp0<55V,27V<Vb<4.0V tkey2/2 - 24 ns
width 27V <EVppb0<4.0V,23V<Vb<27V tkcy2/2 - 36 ns
24V <EVbp0<33V,1.6V<Vb<20V tkey2/2 - 100 ns
Slp setup time tsik2 40V<EVDD0<55V,27V<Vb<4.0V 1/fmck + 40 ns
(to SCKpT) Nete 2 27V<EVDo0<4.0V,23V<Vo<27V 1ffuck + 40 ns
24V <EVbp0<33V,1.6V<Vb<20V 1/fmck + 60 ns
Slp hold time tksi2 1/fmck + 62 ns
(from SCKp1) Note 3
Delay time from SCKpl | tksoz2 40V<EVDD0<55V,27V<Vb<4.0V, 2/fuck + 240 ns
to SOp output Note 4 Cb=30pF, Ro=1.4kQ
27V <EVbpo<4.0V,23V<Vb<27YV, 2/fmck + 428 ns
Cb =30 pF, Rb = 2.7 kQ
24V <EVbpo<33V,1.6V<Vb<20V, 2/fmeck + 1146 ns
Cb =30 pF, Rv=5.5kQ
(Notes, Caution, and Remarks are listed on the next page.)
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