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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"

Active

RL78

16-Bit

32MHz

CSI, I2C, LINbus, UART/USART
DMA, LVD, POR, PWM, WDT
48

64KB (64K x 8)

FLASH

4K x 8

5.5K'x 8

1.6V ~ 5.5V

A/D 12x8/10b

Internal

-40°C ~ 85°C (TA)

Surface Mount

64-LQFP

64-LFQFP (10x10)
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RL78/G14

1. OUTLINE

1.4

ANIO to ANI14,:
ANI16 to ANI20
ANOO, ANO1:

AVREFM:

AVREFP:

EVbbo, EVDD1:
EVsso, EVss1:
EXCLK:

EXCLKS:

INTPO to INTP11:
IVCMPO, IVCMP1:
IVREFO, IVREF1:
KRO to KR7:

P00 to PO6:

P10 to P17:

P20 to P27:

P30, P31:

P40 to P47:

P50 to P57:

P60 to P67:

P70 to P77:

P80 to P87:

P100 to P102:
P110, P111:

P120 to P124:
P130, P137:

P140 to P147:
P150 to P156:
PCLBUZ0, PCLBUZ1:

Pin Identification

Analog input

Analog output

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)
External interrupt input
Comparator input
Comparator reference input
Key return

Port 0

Port 1

Port 2

Port 3

Port 4

Port 5

Port 6

Port 7

Port 8

Port 10

Port 11

Port 12

Port 13

Port 14

Port 15

Programmable clock

RxDO to RxD3:

SCKO00, SCK01, SCK10,:
SCK11, SCK20, SCK21,
SCK30, SCK31

SCLAO, SCLA1,:

SCL00, SCLO1, SCL10, SCL11,:
SCL20, SCL21, SCL30,
SCL31

SDAAQ, SDAA1, SDAO0O,:
SDAO01, SDA10, SDA11,
SDA20, SDA21, SDA3O0,
SDA31

SI00, SI01, SI10, SI11,:
SI20, SI21, SI30, SI31
S000, SO01, SO10,:
SO11, S020, SO21,
S030, SO31

SSI00:

TIOO to TIO3,:

TIM0to TI13

TOO0O to TOO03,:

TO10 to TO13, TRJOO
TOOLO:

TOOLRXD, TOOLTxD:
TRDCLK, TRGCLKA,:
TRGCLKB

TRDIOAO, TRDIOBO,:
TRDIOCO, TRDIODO,
TRDIOA1, TRDIOB1,
TRDIOC1, TRDIOD1,
TRGIOA, TRGIOB, TRJIOO
TxDO0 to TxD3:

VCOUTO, VCOUT:

Receive data

Serial clock input/output

Serial clock input/output

Serial clock output

Serial data input/output

Serial data input

Serial data output

Serial interface chip select input

Timer input

Timer output

Data input/output for tool

Data input/output for external device

Timer external input clock

Timer input/output

Transmit data

Comparator output

output/buzzer output VDD: Power supply
REGC: Regulator capacitance Vss: Ground
RESET: Reset X1, X2: Crystal oscillator (main system clock)
RTC1HZ: Real-time clock correction XT1, XT2: Crystal oscillator (subsystem clock)
clock
(1 Hz) output
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TIMER ARRAY
PORT P00, PO1
TI00/P00 —| ho _
TOO00/PO1=—ri K> PORT 1 K B > P10to P17
TIO1/TO01/P16 =—T cht
K> PORT 2 K 2> P20to P23
TI02/TO02/P17 =— ch2
K—> PORT 3 KZ_> P30, P31
TIO3/TO03/P31 =—T s
RXDO/P50 (LINSEL) —|
K PORT 4 P40
<I> TRGIOA/P50,
TIMER RG TRGIOB/P51
TRGCLKA/POD, - PORT 5 KZ_> P50, P51
TRDIOAO/TRDCLK/P17 KZ 1recikaro:
TRDIOBO/P15, TRDIOCO/P16,
TRDIODO/P14 K> PORT 6 K> P60, P61
TRDIOA1/P13 toTRDIOD1/P10Z M T
—= TRJOO/P30
WINDOW P120
WATCHDOG - PORT 12 {Z Pi21, 122
TIMER ’
X - PORT 13
LOW-SPEED 12- BIT INTERVAL P137
ON-CHIP | TMER
OSCILLATOR - PORT 14 P147
REAL-TIME ANIO/P20 to
CLOCK ANI3/P23
ANI16/PO1, ANI17/P00
K| AD CONVERTER ANI18/P147, ANI19/P120
SERIAL ARRAY
UNITO (4ch) RL78 CPU CORE  [(——] AVrerr/P20
RXDO/P50 — CODE FLASH MEMORY AVrer/P21
UARTO MULTIPLIER &
TXDO/P51 +—1—] DIVIDER
MULITIPLY-
ACCUMULATOR DATA FLASH MEMORY
RXD1/P01 —— —
TXD1/P00 =—| UARTI O
SCKO0/P30
$100/P50 ——t = POWER ON RESET/|
S000/P51 <—— csioo @ VOLTAGE ggﬁ#ﬁ
SSI00/P31 —— DETECTOR
SCK11/P10 =—T+]
SI1/P11 —t el csii RAM
SO11/P12 a—— { ] RESET CONTROL
SCLO0/P30 =—] e
SDAQ0/P50 =— (™ on-chiP DEBUG TOOLO/P40
SCL11/P10=—] e
SDA11/P11 =—} | SYSTEM  fe—— RESET
CONTROL  |—— X1/P121
Voo Vss TOOLRXDIP50, le— X2/EXCLK/P122
SERIAL ARRAY TOOLTXD/P51 ng:-gﬁﬁgo
UNIT? (2ch) OSCILLATOR
RxD2/P14 ——
TXD2/P13 =— UART2 SERIAL SDAAO/PE1
<:> INTERFACE IICAQ [*— SCLA0/P60 VOLTAGE
SCK20/P15 =—+ REGULATOR REGC
S120/P14 ——=] csI20
S020/P13 BUZZER OUTPUT
----------- PCLBUZO/P31, RxDO/P50 (LINSEL)
SCL20/P15 =+—
CLOCK OUTPUT
SOAPOP A 11C20 K CLOCK OL = PCLBUZ1/P15 INTRO/P137
INTP1/P50,
INTP2/P51
K= INTERRUPT
DATA TRANSFER INTP3/P30,
K~ CONTROL CONTROL INTP4/P31

EVENT LINK
K—~| CONTROLLER

BCD
- ADJUSTMENT

le—— INTP5/P16

K ID/A CONVERTER M

ANO0/P22

COMPARATOR M
(2ch)

— VCOUTO0/P120

= L
_’ NOMPIPTS

IVREF1/P12

Note Mounted on the 96 KB or more code flash memory products.
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RL78/G14

1. OUTLINE

154

40-pin products

TIMER ARRAY
UNIT (4ch)
TI00/PO0 —|
TOO0/POTa—] cno
TI01/TO01/P16 =—T ch1
TI02/TO02/P17 =—r ch2
TI03/TO03/P31 =—T h3
RxDO/P50 (LINSEL) —
<I> TRGIOA/P50,
TRGIOB/P51
<:> TIMER RG
TRGCLKA/POO
TRDIOAO/TRDCLK/P17 <Z| TRGCLKB/PO1
TRDIOBO/P15, TRDIOCO/P16,
TRDIODO/P14
TRDIOA1/P13 toTRDIOD1/P10{ 4> <:> TIMER RJ TRJIO0/PO1
|——= TRJOO/P30
WINDOW
WATCHDOG
TIMER
LOW-SPEED
ONCHIP bl 12 BILI’\IA\E'ERVAL
OSCILLATOR
|—— REAL-TIME
RTC1HZ/P30 =—o CLOCK
SERIAL ARRAY
UNITO (4ch) RL78 CPU CORE
_ 1 CODE FLASH MEMORY
RxDO/P50 ™1 UARTO MULTIPLIER &

TxDO0/P51 —1—

SCKO00/P30
S100/P50 ——

RxD1/P01 —— e
=

= I
ﬁ“ P10to P17
““ P20 to P26
= B
S BT
oo foran
““ P60 to P62
ﬂ“ P70 to P73
““ :Z?IOP124

- PORT 13

- PORT 14 P147
ANIO/P20 to
ANI6/P26

g

A/D CONVERTER ("E ANI18/P147, ANI19/P120

DIVIDER,

MULITIPLY- | k—]
ACCUMULATOR DATA FLASH MEMORY

SO00/P51 =—1] csioo @
SSI00/P62 — =
SCK11/P10 <—]>
SI1/P11 —» csi RAM
SO11/P12 =—

SCL11/P10 -—
SDA11/P11 =—

SCLO0/P30 <—
SDA00/P50 =— licoo

Voo Vss TOOLRxD/P50,

SERIAL ARRAY TOOLTXD/P51
UNIT1 (2ch)
et = T
UART2 SDAAO/P61
TxD2/P13 <:> .
INTERFACE IICAQ [*=— SCLA0/P60
SCK20/P15 <—+
SI120/P14 ——f CsI20
SO20P13 BUZZER OUTPUT
PCLBUZO/P31
SCK21/P70 <—1% ¢> ___________ II:} ,
SI21/P71 —— =] csli21 gléOCKgUTPUT PCLBUZ1/P15
S021/P72 =+ NTROL

SCL21/P70 --—rp
SDA21/P71 -—

SCL20/P15 -—j
SDA20/P14 -—

DATA TRANSFER
K~ CONTROL
EVENT LINK
- CONTROLLER

BCD
K~ ADJUSTMENT

AVrerp/P20
AVresn/P21
KRO/P70 to
KEY RETURN KR3/PT3
POWER ON RESET/ PORILVD
VOLTAGE CONTROL
DETECTOR
(| RESET CONTROL
K >| oN-cHIP DEBUG TOOLO/P40
SYSTEM e —
CONTROL - RESET
[e— X1/P121
HIGH-SPEED | |—s X2/EXCLK/P122
OSCILLATOR| [T XTIP1ZS
le—s XT2/EXCLKS/P124

VOLTAGE
REGULATOR REGC

-_E RxDO0/P50 (LINSEL)

INTPO/P137
INTP1/P50,
INTP2/P51

INTP3/P30,
INTP4/P31

<:> INTERRUPT
CONTROL

le—— INTP5/P16

ANOO/P22
D/A CONVERTER M|
COMPARATOR M*®
(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.
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RL78/G14

1. OUTLINE

1.5.7 52-pin products

TIMER ARRAY
UNIT (4ch)
TI00/P00 —]

TO00/PO1 e—ri cho
TIO1/TO01/P16 =— chi
TI02/TO02/P17 =—T, ch2
TIO3/TO03/P31 =—i -

RxDO/P50 (LINSEL) —

TRDIOAO/TRDCLK/P17
TRDIOB0/P15, TRDIOCO/P16,
TRDIODO/P14

WINDOW
WATCHDOG
TIMER
LOW-SPEED
onensl L 12 BILI’\IA\E'ERVAL
OSCILLATOR
|—' REAL-TIME
RTC1HZ/P30 =—of cLOCK
SERIAL ARRAY
UNITO (4ch)
RXDO/P50 ——t= UARTO
TXDO/P51 a——
RxD1/P03 — —
TO1Po2 =]
SCKO0/P30
SI00/P50 ——t e
S000/P51 =— csioo
SS100/P62 — =
SCKO1/P75 =—1»]
SI01/P74 ——t o csio1
S001/P73 +—
SCK11/P10 =—1]
SI1/P11 — o csii
S011/P12 =—
SCLO0/P30 <—1
SDAQ0/P50 +— 1Ic00
SCLO1/P75 <—1
SDA01/P74 =— lco1
SCL11/P10 +—] o
SDA11/P11 <+—]

K

TRGIOA/P50,
TRGIOB/P51

TRGCLKA/POO,
TRGCLKB/PO1

TIMER RG

-

TRJIOO/PO1
TIMER RJ

BN

TRJOO/P30

RL78 CPU CORE

E : CODE FLASH MEMORY

0

PORT 0

PORT 1

K

PORT 2

i

PORT 3

PORT 4

i

PORT 5

i

PORT 6

U

PORT 7

0

PORT 12

PORT 13

PORT 14

i

i

K 2> P00 to P03
K B > P10to P17
K B> P20to P27
K2 > P30, P31
2> P40, P41
K 2> P50, P51
K 2> P60 to P63
K8 > P70to P77
P120
{Z ] P121to P124
P130
P137

P140,
K2 pids, p147

A/D CONVERTER

g

ANIO/P20 to

ANI7/P27

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

MULTIPLIER &
DIVIDER,
MULITIPLY- <—]
DATA FLASH MEMORY
ACCUMULATOR

g

g

RAM
Voo Vss TOOLRxD/P50,
TOOLTxD/P51
SDAAQ/P61
SERIAL
SCLA0/P60

INTERFACE IICAQ [*—*

AVrerp/P20
AVresn/P21
KRO/P70 to
KEY RETURN KR7IPTT
POWER ON RESET/ PORILVD
VOLTAGE CONTROL
DETECTOR
(| RESET CONTROL
K >| oN-cHIP DEBUG TOOLO/P40

SYSTEM
CONTROL

HIGH-SPEED
ON-CHIP
OSCILLATOR

le—— RESET

[ X1/P121

[—= X2/EXCLK/P122
[e— XT1/P123

[=—= XT2/EXCLKS/P124

VOLTAGE
REGULATOR

REGC

Aug 12, 2016

SERIAL ARRAY
UNIT1 (2ch
(2ch) BUZZER OUTPUT RxDO/P50 (LINSEL)
RxD2/P14 —— UART2 <:> ___________ II> PCLBUZ0/P140, INTPO/P137
TxD2/P13 =— CLOCK OUTPUT PCLBUZ1/P15 INTP1/P50,
CONTROL
SCK20/P15 =—T*] ::;Ezgg;
SI20/P14 —— =] CsI20 ,
INTERRUPT INTP4/P31
DATA TRANSFER
S020/P13 - K= CONTROL
CONTROL le—— INTP5/P16
SCK21/P70 <—*]
SI21/P71 ——=| csi1 EVENT LINK le—— INTP6/P140
soz1pr2 CONTROLLER INTP8/P74 to
SCL20/P15 =— 1020 INTP11/P77
ADJUSTMENT Notg ANOO/P22
SCL21/P70 1] — K —ID/A CONVERTER ANO1/P23
SDA21/P71 +—
COMPARATOR M*®
(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.
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RL78/G14 1. OUTLINE
1.5.10 100-pin products
TIMER ARRAY
TIMER ARRAY UNIT1 (4ch)
UNITO (4ch) K= PORT 0 K7~ P00 to P06
TI00/P00 — cho —=THOTO10/P64
TO00/PO1=—i| cho - PORT 1 KT P10 to P17
ch1 l—=TI1TO11/P65
TIO1/TO01/P16 =— ch1 - — N
. “ 0
ch2 l—=Ti2iTO12/P66
TI02/TO02/P17 =— ch2
PORT 3 K= 3o, P31
TI03/TO03/P31 ~— h3 ch3 —TI13/TO13/P67
RXDO/P50 (LINSEL) —
PORT 4 B> P40 to P47

TRDIOAO/TRDCLK/P17
TRDIOB0/P15, TRDIOCO/P16,
TRDIODO/P14

TIMER RD (2ch)

WINDOW
WATCHDOG
TIMER

—

TIMER RG

TIMER RJ

gug oy

TRGIOA/P50,
TRGIOB/P51

TRGCLKA/P0O,
TRGCLKB/P01

TRJIOO0/PO1

TRJOO/P30

ANIO/P20 to ANI7/P27

ANI8/P150 to ANI14/P156

K

PORT 5

i

PORT 6

U

PORT 7

PORT 8

i
§

8 P50 to P57

4 Y

S P60 to P67

g

8 P70 to P77

8 P80 to P87

y - PORT 10 3~ > P100 to P102
L%\",\/‘ ?::%D 12- BIT INTERVAL K| A/D CONVERTER ANI16/P03, ANI17/P02,
- 1 TIMER ANI18/P147, ANI19/P120,
OSCILLATOR ANI20/P100 - PORT 11 > P10, P11
AVeer/P20
REAL-TIME AVrern/P21 P120
RTC1HZ/P30 «+—o| CLOCK K> PORT 12 (T P121 10 P124
P130
SERIAL ARRAY PORT 13 p137
UNITO (4ch) RL78 CPU CORE
RxDO/P50 ——!»f UARTO TOLTPLERE g‘ CODE FLASH MEMORY — PORT 14 5 P40 10 Pra7
TXDO/P51 =— DIVIDER,
MULITIPLY-
RAD1PO3 ACCUMULATOR <::>| DATA FLASH MEMORY - PORT 15 (7> P150 to P156
TxD1/P02 = oART! @ KRO/P70 to
SCK00/P30 K| KEYRETURN KB 1 ypopr7
SI00/P50 ——T=f csi00
S000/P51 <—— @ POWER ON RESET/ PORILVD
SSI100/P62 ——+1 VOLTAGE
DETECTOR CONTROL
SCKO01/P43 =—1»f
S101/P44 ——1»f cslo1 ‘
RAM
S001/P45 =—
SCK10/P04 =—1+f RESET CONTROL
S110/P03 — csli10
SO10/P02 <—
SCKI1/P10 o K ON-CHIP DEBUG TOOLO/P40
S111/P11 —t o csi1 |
SO11/P12 a—1 SYSTEM N
SCLOO/P30 Voo Ves, 10 CONTROL o ::E/if;
-—t Xl
11Ic00 EVooo, EVsso,
SCLO1/P43 +—] oot OSOILLATOR XT1/P123
SDA01/P44 <— le—s XT2/EXCLKS/P124
SCL10/P04 =—1 o10
SDA10/P03 =—rj SERIAL le——= SDAAO/P61 VOLTAGE REGC
SCL11/P10 =—] e K| INTERFACE 1CA0 |2 o SCLAO/PEO REGULATOR
SDA1/P11 = RxDO/P50 (LINSEL)
INTPO/P137
- SERIAL le——= SDAA1/PE3
SERIAL ARRAY INTERFACE IICA1 |l =  SCLA1/P62 INTP1/P47,
UNIT1 (4ch) INTP2/P46
INTP3/P30
RxD2/P14 —| Kz .
Th021P13 =] UART2 K= INTERRUPT INTP4/P31
BUZZER OUTPUT CONTROL
PCLBUZ0/P140, le—— INTP5/P16
RxD3/P143 —| I e e et
TXD3/P144 =— CLOCK OUTPUT PCLBUZ1/P141 INTP6/P140
CONTROL Kz '
SCK20/P15 ——TNe INTP7/P141
St2oip14 —11 cs120 DATA TRANSFER K22 :ﬂi?ﬂ?f’
-~
S020/P13 Ko CONTROL
SCK21/P70 =—T+] ANOO/P22
SI21/P71 ——= csi21 KN DIA CONVERTER ANO1/P23
S021/P72 K EVENT LINK
CONTROLLER
SCK30/P142 <—T+] COMPARATOR
SI30/P143 ——f=i CSI30 (2ch)
SO30/P144 - I~ vcouTtor120
SCK31/P54 | ol COMPARATORO — :xg’éﬂ;’oﬂ/’:ﬁg
SI31/P53 —— = Csi31 - —
S031/P52 =+—— ——= VCOUT1/P147
COMPARATOR1 +— IVCMP1/P13
SCL20/P15 =—] 1c20 —— IVREF1/P12
SDA20/P14 =—
SCL21/P70 =+—
SDA21/P71 =— nez1
SCL30/P142 +—i
SDA30/P143 =+—] 1ieso
SCL31/P54 +—7
SDA31/P53 =— les1
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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.
R5F104xD (x =Ato C, E to G, J, L): Start address FEQOOH
R5F104xE (x =Ato C, Eto G, J, L): Start address FE900H
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 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.
R5F104xL (x = G, L, M, P): Start address F3FOOH
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)

(8) Communication at different potential (1.8 V, 2.5V, 3 V) (CSI mode) (master mode, SCKp... internal clock

output)

(TA =-40to +85°C, 1.8 V <EVDD0 = EVDD1 < VDD < 5.5V, Vss = EVsso = EVss1 =0 V)

2/13)

Parameter

Symbol

Conditions

HS (high-speed main)

mode

LS (low-speed main)

mode

LV (low-voltage main)

Unit
mode

MIN.

MAX.

MIN.

MAX.

MIN.

MAX.

Slp setup time
(to SCKp1) Note 1

tsik1

40V<EVbD0o<55YV,
27V<Vb<40V,
Cb =30 pF, Ro = 1.4 kQ

81

479

479

ns

2.7V <EVbbo<4.0V,
23V<Vh<27YV,
Cb =30 pF, Rb = 2.7 kQ

177

479

479

ns

1.8 V<EVDpD0< 3.3V,
1.6 V<Vb<20VNote2
Cb = 30 pF, Ro = 5.5 kQ

479

479

479

ns

Slp hold time
(from SCKp1) Note 1

tksi1

4.0V <EVbp0<55YV,
27V<Vb<4.0V,
Cb =30 pF, Rb = 1.4 kQ

19

19

ns

2.7V <EVbpo<4.0V,
23V<sVWb<27Y,
Cb =30 pF, Ro = 2.7 kQ

19

19

ns

1.8 V<EVDD0<3.3V,
1.6V<Vb<20VNote2
Cb = 30 pF, Ro = 5.5 kQ

19

19

ns

Delay time from SCKp|
to SOp output Note 1

tkso1

40V<EVbD0o<55YV,
27V<Vb<40V,
Cb =30 pF, Rb = 1.4 kQ

100

100

100 ns

2.7V<EVbpoo<4.0V,
23V<sVb<27YV,
Cb =30 pF, Rb = 2.7 kQ

195

195

195 ns

1.8V <EVbpo<3.3V,
16V<Vb<2.0V Note2,
Cb = 30 pF, R = 5.5 kQ

483

483

483 ns

Note 1.
Note 2.

Caution

When DAPmn = 0 and CKPmn = 0, or DAPmn = 1 and CKPmn = 1.
Use it with EVDDO > Vb.

Select the TTL input buffer for the Slp 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 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 on the page after the next page.)
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RL78/G14 2. ELECTRICAL SPECIFICATIONS (TA = -40 to +85°C)

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

tkcy2

tkL2 tKH2
/
SCKp
X n
tsik2 tksi2
Slp Input data
tks02
SOp Output data

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

tkcy2
tKH2 tKL2
/ /
SCKp /
N
tsik2 tKsI2
Slp Input data
tks02
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. 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 3. ELECTRICAL SPECIFICATIONS (G: INDUSTRIAL APPLICATIONS TaA = -40 to +105°C)

3.3 DC Characteristics

3.3.1 Pin characteristics

(TA =-40to +105°C, 2.4 V < EVDDO = EVDD1 < VDD < 5.5V, Vss = EVsso = EVss1 =0 V)

Items Symbol Conditions MIN. | TYP. | MAX. | Unit
Output current, high Note 1 loH1 Per pin for P00 to P06, 24V <EVDD0<55V -3.0 mA
P10 to P17, P30, P31, Note 2
P40 to P47, P50 to P57,
P64 to P67, P70 to P77,
P80 to P87, P100 to P102, P110,
P111, P120, P130, P140 to P147
Total of POO to P04, P40 to P47, |4.0V <EVbpo<55V -30.0 mA
P102, P120, P130, P140to P145 |5 7 v <EVbpo <4.0V ~10.0 mA
< o/ Note 3
(When duty < 70% Fte <) 24V <EVDD0<27V 50 | mA
Total of P05, P06, P10 to P17, 40V <EVDD0<55V -30.0 mA
P30, P31, P50 to P57, 2.7 V<EVDD0<4.0 V -19.0 | mA
P64 to P67, P70 to P77,
24V <EVpbp0 <27V -10.0 mA
P80 to P87, P100, P101, P110,
P111, P146, P147
(When duty < 70% Note 3)
Total of all pins 24V <EVDD0<55V -60.0 mA
(When duty < 70% Note 3)
loH2 Per pin for P20 to P27, 24V<VppD<55V -0.1 mA
P150 to P156 Note 2
Total of all pins 24V <VpbD<55V -1.5 mA
(When duty < 70% Note 3)
Note 1. Value of current at which the device operation is guaranteed even if the current flows from the EVbbo, EVbD1, VDD pins to
an output pin.
Note 2. Do not exceed the total current value.
Note 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 = (loH x 0.7)/(n x 0.01)
<Example> Where n = 80% and IoH =-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, P11, P13 to P15, P17, P30, P43 to P45, P50 to P55, P71, P74, P80 to P82, 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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RL78/G14 3. ELECTRICAL SPECIFICATIONS (G: INDUSTRIAL APPLICATIONS TaA = -40 to +105°C)

(TA =-40to +105°C, 2.4 V < EVDDO = EVDD1 < VDD < 5.5V, Vss = EVsso = EVss1 =0 V) (5/5)
Items Symbol Conditions MIN. | TYP. | MAX. | Unit
Input leakage cur- ILIH1 P00 to P06, P10 to P17, P30, VI = EVDDo 1 uHA
rent, high P31, P40 to P47, P50 to P57,

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

ILH2 | P20 to P27, P137, P150 to P156, | V1= VDD 1 HA
RESET
ILIH3 P121 to P124 Vi=VbD |Ininput portor 1 HA
(X1, X2, EXCLK, XT1, XT2, external clock
EXCLKS) input
In resonator con- 10 uHA
nection
Input leakage ILiLt P00 to P06, P10 to P17, P30, VI =EVsso -1 HA
current, low P31, P40 to P47, P50 to P57,

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

ILiL2 P20 to P27, P137, P150 to P156, |VI=Vss -1 HA
RESET
ILiL3 P121 to P124 Vi=Vss |Ininput portor -1 HA
(X1, X2, EXCLK, XT1, XT2, external clock
EXCLKS) input
In resonator con- -10 UA
nection
On-chip pull-up Ru P00 to P06, P10 to P17, P30, VI = EVsso, In input port 10 20 100 kQ
resistance P31, P40 to P47, P50 to P57,

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

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 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) (2/2)
Parameter | Symbol Conditions MIN. TYP. MAX. | Unit
Supply cur- | Ibp2 HALT mode | HS (high-speed main) |fHoco = 64 MHz, Vob =5.0V 0.79 4.86 mA
rent Note 1 Note 2 mode Note 7 fin = 32 MHz Note 4 Voo = 3.0V 0.79 4.86
fHoco = 32 MHz, Voo =5.0V 0.49 417
fin = 32 MHz Note 4 Voo =3.0V 049 | 417
froco = 48 MHz, Vob=5.0V 0.62 3.82
fin = 24 MHz Note 4 VDD =3.0V 062 | 382
fHoco = 24 MHz, Vbob=5.0V 0.4 3.25
fir = 24 MHz Note 4 VoD =3.0V 04 | 325
fHoco = 16 MHz, Vop=5.0V 0.38 2.28
fin = 16 MHz Note 4 Voo =3.0V 038 | 228
HS (high-speed main) | fux = 20 MHz Note 3, Square wave input 0.30 2.65 mA
mode Note 7 Vop =35.0V Resonator connection 0.40 2.77
fmx = 20 MHz Note 3, Square wave input 0.30 2.65
Vop =3.0V Resonator connection 0.40 2.77
fmx = 10 MHz Note 3, Square wave input 0.20 1.36
Vop = 5.0V Resonator connection 0.25 1.46
fux = 10 MHz Note 3, Square wave input 0.20 1.36
Vop =3.0V Resonator connection 0.25 1.46
Subsystem clock oper- | fsus = 32.768 kHz Note 5, Square wave input 0.28 0.66 A
ation Ta=-40°C Resonator connection 0.47 0.85
fsus = 32.768 kHz Note 5 | Square wave input 0.34 0.66
Ta=+25°C Resonator connection 0.53 0.85
fsus = 32.768 kHz Note 5. | Square wave input 0.37 2.35
Ta=+50°C Resonator connection 0.56 | 2.54
fsus = 32.768 kHz Note 5, Square wave input 0.61 4.08
Ta=+70°C Resonator connection 0.80 4.27
fsue = 32.768 kHz Note 5 | Square wave input 1.55 8.09
Ta=+85°C Resonator connection 1.74 8.28
fsus = 32.768 kHz Note 5 | Square wave input 6.00 | 51.00
Ta=+105°C Resonator connection 6.00 | 51.00
Ibp3 STOP mode | Ta =-40°C 0.19 0.57 A
Note® | Noted Ta=+25°C 025 | 057
Ta = +50°C 0.33 2.26
Ta=+70°C 0.52 3.99
Ta = +85°C 1.46 8.00
Ta =+105°C 5.50 50.00
(Notes and Remarks are listed on the next page.)
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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)

(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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4. PACKAGE DRAWINGS

4.6 48-pin products

R5F104GAAFB, R5F104GCAFB, R5F104GDAFB, R5F104GEAFB, R5F104GFAFB, R5F104GGAFB,
R5F104GHAFB, R5F104GJAFB
R5F104GADFB, R5F104GCDFB, R5F104GDDFB, R5F104GEDFB, R5F104GFDFB, R5F104GGDFB,
R5F104GHDFB, R5F104GJDFB
R5F104GAGFB, R5F104GCGFB, R5F104GDGFB, R5F104GEGFB, R5F104GFGFB, R5F104GGGFB,
R5F104GHGFB, R5F104GJGFB

JEITA Package Code

RENESAS Code

Previous Code

MASS (TYP) [g]

P-LFQFP48-7x7-0.50

PLQP0048KF-A

P48GA-50-8EU-1

0.16

HD
D
HHHHHHHHHHHH detail of lead end
36 25
137 24— c—
—] — _\\
—] — &
[ — I 0 — L
— + e Lp
[ — I
— — L1
[ I
1 —
[ Q I
=48 13— (UNIT:mm)
1 12 ITEM DIMENSIONS
‘ D 7.00+0.20
E 7.00+0.20
—ZE HD 9.00+0.20
HE 9.00+0.20
- A 1.60 MAX.
Al 0.10+0.05
A A2 1.40+0.05
A3 0.25
A2 0.22+0.05
c 0.145%3-9%2
/ L 0.50
ﬁ mininininin ninln jx_\l Lp 0.60+0.15
__________JF N X L1 1.00+0.20
) 3130
ol Y S A1 e] 0.50
X 0.08
y 0.08
NOTE ZD 0.75
Each lead centerline is located within 0.08 mm of ZE 0.75
its true position at maximum material condition.
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4. PACKAGE DRAWINGS

4.9 80-pin products

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

JEITA Package Code

RENESAS Code

Previous Code

MASS (TYP) [g]

P-LFQFP80-12x12-0.50

PLQPO080OKE-A

P80GK-50-8EU-2

0.53

HD

D

60

NI AR

40

% -
%m O

—ZE

detail of lead end

=
i

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

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

R5F104MFAFA, R5F104MGAFA, R5F104MHAFA, R5F104MJAFA

R5F104MFDFA, R5F104MGDFA, R5F104MHDFA, R5F 104MJDFA
R5F104MFGFA, R5F104MGGFA, R5F104MHGFA, R5F104MJGFA
R5F104MKAFA, R5F104MLAFA
R5F104MKGFA, R5F104MLGFA

JEITA Package Code

RENESAS Code

Previous Code

MASS (TYP) [g]

P-LQFP80-14x14-0.65

PLQP0080JB-E

P80GC-65-UBT-2

0.69

detail of lead end

L1

19j L

Lp

D
JulicihininnnnAONS
§ —+ % E H
E%O | 202}%
e MUUH[UUUUUUUUUUUU
o ~bp [ x w[s B
j A2-

Referance Dimension in Millimeters
Symbol | Min | Nom | Max
D 13.80 | 14.00 | 14.20
E 13.80 | 14.00 | 14.20
HD 17.00 | 17.20 | 17.40
HE 17.00 17.20 | 17.40
A — | — 1.70
A1 0.05 0.125 | 0.20
A2 1.35 1.40 1.45
— 025 | —
bp 026 | 032 | 038
c 0.10 0.145 | 0.20
L — 0.80 -
Lp 0.736 | 0.886 | 1.036
L1 1.40 1.60 1.80
0 0° 3° g°
le] — | o5 | —
X — — 0.13
y — — 0.10
ZD — 0825 | —
ZE — 0825 | —
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4. PACKAGE DRAWINGS

R5F104PKAFB, R5F104PLAFB
R5F104PKGFB, R5F104PLGFB

JEITA Package Code | RENESAS Code | Previous Code [ MASS[Typ] |

P-LFQFP100-14x14-0.50 ‘ PLQP0O100KB-A ‘100P60-A/FP-100U / FP-100UV ‘ 0.69 ‘

Ho

"o

HRRRRRRARRRRARARRRRRARRAR

HHHHHHHHHHHHHHHHHHHHHHHHE

8

2

O

CEREEREELE ECEELEECEELREL:

O %

Terminal cross section

L CLLEELLEELLEEEELEELE

Index mark

NOTE]

)
1. DIMENSIONS "#1" AND "+2"

DO NOT INCLUDE MOLD FLASH.
2. DIMENSION "*3" DOES NOT
INCLUDE TRIM OFFSET.

Dimension in Millimeters

Symeol | Min | Nom [ Max
D [13.9]14.0] 141
E 113.9]/14.0] 14.1
A | — |14 ] —
Hpo | 15.8| 16.0| 16.2
He | 15.8]16.0 | 16.2
Al —]—117
A1 10.05] 0.1 | 0.15
b, | 0.15]0.20] 0.25

= F br | — [0.18] —

Cc |0.09(0.145| 0.20
: i N s ci 0.125

amitiiliaatlititititin uuuug 7():[,:[,:}? of 3 P T o — 1 &

BT | i T o — 051 —

o lEm |-, : - R

) Zp | — | 10| —

etail F ZE — 10 —

L [0.35] 05 ]0.65

Li | —]10] —
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4. PACKAGE DRAWINGS

R5F104PFAFA, R5F104PGAFA, R5F104PHAFA, R5F104PJAFA
R5F104PFDFA, R5F104PGDFA, R5F104PHDFA, R5F104PJDFA
R5F104PFGFA, R5F104PGGFA, R5F104PHGFA, R5F104PJGFA

R5F104PKAFA, R5F104PLAFA

R5F104PKGFA, R5F104PLGFA

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
ionononnonannoonnnaonoonnononon
l:80 51:
=8t 505
= =
= = i
= —+ = HE S
| SO M= £
1 L 30 [J
qootutvuuuovooupououooygoooood_—— v
LZE
—=—2D
JEIFTUEIN:
A7

detail of lead end

A3

¢ —
|
et
ol
L
Lp
(UNIT:mm)
ITEM _DIMENSIONS
D  20.00+0.20
E  14.00£0.20
HD  22.00£0.20
HE  16.00£0.20
A 1.60 MAX.
A1 0.10£0.05
A2 1.40£0.05
0.25
+0.08
b 032 ¢07
+0.055
¢ 0145°0l045
L 050
Lp  0.60:0.15
L1 1.00:0.20
o+5°
o 315
le] 0.65
x 013
y 010
7D 0575
ZE 0825
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