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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
28

96KB (96K x 8)

FLASH

8K x 8

12K x 8

1.6V ~ 5.5V

A/D 9x8/10b; D/A 2x8b
Internal

-40°C ~ 85°C (TA)

Surface Mount

40-WFQFN Exposed Pad
40-HWQFN (6x6)

https://www.e-xfl.com/product-detail/renesas-electronics-america/r5f104efana-u0
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RL78/G14 1. OUTLINE

(2/5)

Fields of

Package Application Ordering Part Number
Note

Pin
count

40 pins | 40-pin plastic HWQFN A R5F104EAANA#UO, R5F104ECANA#UO, R5F104EDANA#UO, R5F104EEANA#UO,
(6 x 6 mm, 0.5 mm pitch) R5F104EFANA#UO, R5F104EGANA#UO, R5F104EHANA#UO

R5F104EAANA#WO, R5F104ECANA#WO, R5F104EDANA#WO0, RS5F104EEANA#WO,
R5F104EFANA#WO, R5F104EGANA#WO, R5F104EHANA#WO0

D R5F104EADNA#UO, R5F104ECDNA#UO, R5F104EDDNA#UO, R5F104EEDNA#UO,
R5F104EFDNA#UO, R5F104EGDNA#UO, R5F104EHDNA#UOQ

R5F104EADNA#WO0, R5F104ECDNA#WO0, R5F 104EDDNA#WO0, R5F104EEDNA#WO,
R5F104EFDNA#WO0, R5F104EGDNA#WO0, R5F104EHDNA#WO0

G R5F104EAGNA#UO, R5F104ECGNA#UO, R5SF104EDGNA#UO, R5F 104EEGNA#UO,
R5F104EFGNA#UO, R5F104EGGNA#UO, R5F104EHGNA#UO

R5F104EAGNA#WO, R5F104ECGNA#WO0, R5F 104EDGNA#WO0, RSF104EEGNA#WO,
R5F104EFGNA#WO0, R5F 104EGGNA#WO0, R5F104EHGNA#WO0

44 pins | 44-pin plastic LQFP A R5F104FAAFP#V0, R5F104FCAFP#V0, R5F104FDAFP#V0, R5F104FEAFP#VO,
(10 x 10, 0.8 mm pitch) R5F104FFAFP#V0, R5F104FGAFP#V0, R5F104FHAFP#V0, RS5F104FJAFP#VO0

R5F104FAAFP#X0, R5F104FCAFP#X0, R5F104FDAFP#X0, R5F 104FEAFP#X0,
R5F104FFAFP#X0, R5F104FGAFP#X0, R5F104FHAFP#X0, R5F104FJAFP#X0

D R5F104FADFP#V0, R5F104FCDFP#V0, R5F104FDDFP#V0, R5F104FEDFP#VO0,
R5F104FFDFP#V0, R5F104FGDFP#V0, R5F104FHDFP#V0, R5F104FJDFP#V0

R5F104FADFP#X0, R5F104FCDFP#X0, R5F104FDDFP#X0, R5F104FEDFP#XO0,
R5F104FFDFP#X0, R5F104FGDFP#X0, R5F104FHDFP#X0, R5F 104FJDFP#X0

G R5F104FAGFP#V0, R5F104FCGFP#V0, R5F104FDGFP#V0, R5SF104FEGFP#VO0,
R5F104FFGFP#V0, R5F104FGGFP#V0, R5F104FHGFP#V0, R5F104FJGFP#V0

R5F104FAGFP#X0, R5F104FCGFP#X0, R5F104FDGFP#X0, R5F104FEGFP#XO0,
R5F104FFGFP#X0, R5F 104FGGFP#X0, R5F104FHGFP#X0, R5F104FJGFP#X0

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

Caution  The ordering part numbers represent the numbers at the time of publication. For the latest ordering part
numbers, refer to the target product page of the Renesas Electronics website.
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RL78/G14 1. OUTLINE

* 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).
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RL78/G14 1. OUTLINE

1.3.6  48-pin products
* 48-pin plastic LFQFP (7 x 7 mm, 0.5 mm pitch)
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120/ANIONVCOUTO ™" Oe—nl37 24 [«——O P147/ANI18/NVCOUT] Note
P41/(TRJIO0) O-=—»{38 23 |=—=0O p146
P40/TOOLO O=—={39 22 |-—=0O P10/SCK11/SCL11/TRDIOD1
RESET O—{40 21 [«+—=0O P11/S111/SDA11/TRDIOC1/(RXxD0_1) e 2
PA24/XT2/EXCLKS - O+ 41 20 |[+——=O P12/SO11/TRDIOB1/IVREF1 " /(TxD0_1) "2
P123/XT1 O——142 RL78/G14 19 |=—+0O P13/TxD2/SO20/TRDIOA1/IVCMP1 N !
P137/INTPO O—|43 (Top View) 18 |=—=O P14/RxD2/SI20/SDA20/TRDIODO/(SCLAO)
P122/X2/[EXCLK O——{ 44 17 |=—=O P15/PCLBUZ1/SCK20/SCL20/TRDIOBO/(SDAAO)
P121/X1 O—{45 16 |[=—=O P16/TI01/TO01/INTP5/TRDIOCO/IVREF0 " '/(RXDO)
REGC O—46 O 15 |=—=0O P17/T102/TO02/TRDIOAO/TRDCLK/IVCMPO N '/(TXDO)
Vss O———47 14 |=—>0O P51/INTP2/SO00/TxD0O/TOOLTXD/TRGIOB
Voo O—48 13 |=—=O P50/INTP1/SI00/RXxD0O/TOOLRxD/SDAO0O/TRGIOA/(TRJOC
123456 78 9101112
OO0O0O0CO0O0O00O0OO0OOOO
<38$85852558988
ool Socamaod
Doy E2258322E
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Zo50 O
Sl =
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Note 1. Mounted on the 96 KB or more code flash memory products.
Note 2. Mounted on the 384 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).

R01DS0053EJ0330 Rev. 3.30 RENESAS Page 15 of 208
Aug 12, 2016



RL78/G14

1. OUTLINE

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

Top View

Bottom View

SN wW R O N ®

O0000000
00000000
O0000000
00000000
O0OO000000
00000000
00000000

A B CDETFGH
INDEX MARK

> BOOOOOOOO

HGFEDTCB

A B C D E F G H
EVbpo EVsso P121/X1 P122/X2/ P137/INTPO P123/XT1 P124/XT2/ P120/ANI19/
8 EXCLK EXCLKS VCOUTOQ Note 1
P60/SCLAO VbD Vss REGC RESET P01/TO00/ P00/TI00/ P140/
7 TRGCLKB/ TRGCLKA/ PCLBUZ0/
TRJIOO (TRJOO) INTP6
P61/SDAAO P62/SSI00 P63 P40/TOOLO P41/(TRJIO0) | P43/(INTP9) PO2/ANI17/ P141/
6 S0O10/TxD1 PCLBUZ1/
INTP7
P77/IKR7/ P31/T103/ P53/(INTP2) P42/(INTP8) PO3/ANI16/ P04/SCK10/ P130 P20/ANIO/
5 INTP11/(TXD2) | TOO03/INTP4/ SI10/RxD1/ SCL10 AVREFP
(PCLBUZO0)/ SDA10
(TRJIOO0)
P75/KR5/ P76/KR6/ P52/(INTP1) P54/(INTP3) P16/T101/ P21/ANI1/ P22/ANI2/ P23/ANI3/
INTPY/ INTP10/ TOO1/INTP5/ | AVRerm ANOOQ Note 1 ANO1 Note 1
4 |scko1/ (RXD2) TRDIOCO/
SCLO1 IVREFQ Note 1/
(SI00)/(RXDO)
P70/KRO/ P73/KR3/ P74/KR4/ P17/T102/TO02/ |P15/SCK20/ P12/SO11/ P24/ANI4 P26/ANI6
SCK21/ S0O01 INTP8/SI01/ TRDIOAO/ SCL20/ TRDIOB1/
3 |scL21 SDAO1 TRDCLK/ TRDIOBO/ IVREF1 Note 1/
IVCMPQ Note 1/ | (SDAAO) (INTP5)/
(SO00)/(TXDO) (TxDO_1) Note 2
P30/INTP3/ P72/KR2/ P71/KR1/ PO6/(INTP11)/ |P14/RxD2/ P11/SI111/ P25/ANI5 P27/ANI7
5 RTC1HZ/ S021 SI21/SDA21 (TRJIOO) SI20/SDA20/ SDA11/
SCKO00/ TRDIODO/ TRDIOC1/
SCLO0/TRJOO (SCLAO) (RxDO_1) Note 2
PO5/(INTP10) |[P50/INTP1/ P51/INTP2/ P55/ P13/TxD2/ P10/SCK11/ P146 P147/ANI18/
SI00/RxD0/ SO00/TxD0/ (PCLBUZ1)/ S020/ SCL11/ VCOUT1 Note 1
1 TOOLRXD/ TOOLTxD/ (SCKO00)/ TRDIOA1/ TRDIOD1
SDA00/ TRGIOB (INTP4) IVCMP1 Note 1
TRGIOA/
(TRJOO)
A B C D E F G H

Note 1. Mounted on the 96 KB or more code flash memory products.

Note 2. Mounted on the 384 KB or more code flash memory products.

Caution 1. Make EVsso pin the same potential as VSS pin.

Caution 2. Make Vbp pin the potential that is higher than EVboo pin.

Caution 3. 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. 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 Vbb and EVDDo pins and connect the Vss and EVsso pins to
separate ground lines.

Remark 3. Functions in parentheses in the above figure can be assigned via settings in the peripheral 1/O redirection register 0, 1

(PIORO, 1).
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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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TIMER ARRAY
UNIT (dch) - PORT 0 KZ_> P00 to P06
TI00/P00 — ho
TOO00/PO1e—j K> PORT 1 KB > P10to P17
TIO1/TO01/P16 ~—T ch1
- PORT 2 K B> P20to P27
TI02/TO02/P17 =— ch2
K> PORT 3 K2 > P30, P31
TI03/TO03/P31 ~=— s
RxDO/P50 (LINSEL) —
¢ ) K PORT 4 2> P40 to P43
<I> TRGIOA/P50,
<:> TIVER RG TRGIOB/P51
TROIOAGTROGLKP 17 TRGCLKA/POD, KD PORT 5 KB P50to P55
OAO/TRDCLKI <Z tRecikarot
TRDIOBO/P15, TRDIOCO/P16,
TRDIODO/P14 - PORT 6 K 2> P60 to P63
TRDIOA1/P13 toTRDIOD1/P10 4> (= Tver Ry [ TRJIOO/FO1
| = TRJOO/P30 - PORT 7 (8> PT0to P77
WINDOW P120
WATCHDOG - PORT 12 {Z P121toP124
TIMER
P130
o - PORT 13
LOW-SPEED 12- BIT INTERVAL “-: P137
ON-CHIP | = TIMER
OSCILLATOR
- PORT 14 ) E]jg’ 213;’
|—' REAL-TIME
RTC1HZ/P30 =—] cLOCK 2::3; ﬁi? to
ANI16/P03, ANI17/P02
A/D CONVERTER : :
SERIAL ARRAY K ANI18/P147, ANI19/P120
UNITO (4ch) RL78 CPU CORE  |¢—— AVrere/P20
CODE FLASH MEMORY AViern/P21
?xgg; E:? N UARTO MULTIPLIER & | == e
X - DIVIDER
, KRO/P70 to
MULITIPLY- — K_ ) KEYRETURN KB ] KR7/PTT
ACCUMULATOR DATA FLASH MEMORY
RxD1/P03 —| T —>
TR0z - 3
SCK00/P30
SI00/P50 ——T = POWER ON RESET/|
S000/P51 =— csioo @ VOLTAGE ControL
SSI00/P62 —— = DETECTOR
SCKO1/P75 =—1+f
S101/P74 —1 ] cslo1 RAM
SO01/P73 B RESET CONTROL
SCK10/P04 =+—1f
S110/P03 — o] csli10
SO10/P02 =—1 K> ON-CHIP DEBUG TOOLO/P40
SCK11/P10 =—1»f
SI11/P11 —t o] csi1 | SYSTEM o
SO11/P12 =—1 CONTROL [ RESET
Voo, Vss, TOOLRXDIPS0, [e— x1/P121
Sscmg;Pag—— 1c00 EVooo EVsso TOOLTXD/P51 HIGH-SPEED |  |a—a X2/EXCLK/P122
DAQ0/P50 «— ON-CHIP
le—— XT1/P123
OSCILLATOR
SCLO1/P75 +— oot le—s XT2/EXCLKS/P124
SDAO01/P74 =—T
SCL10/P04 =—1 VOLTAGE
SDA10/P03 =—1 lic10 sEraL [T Sbasore REGULATOR REGC
SCL11/P10< lic1 INTERFACE IICA0 SCLAoPeo RXDO/P50 (LINSEL,
SDA11/P11 «— INTPO/P13(7 )
BUZZER OUTPUT INTP1/P50,
SERIAL ARRAY bememeeeeea 2 PCLBUZO/P140, INTP2/P51
UNIT1 (2ch) CLOCK OUTPUT PCLBUZ1/P141 Kz INTP3/P30,
CONTROL INTERRUPT INTP4/P31
RxD2/P14 —| -
TXD2/P13 =] UART2 CONTROL
le—— INTP5/P16
DATA TRANSFER
SCK20/P15 <— 1 conTROL (:ZI INTP6/P140,
SI20/P14 ——T» csl20 INTP7/P141
SO20/P13 INTP8/P74 to
(N EVENTLINK K2 \wrerr7
SCK21/P70 <+—+»] CONTROLLER
— csi21 ANOO/P22
SI21/P71 e K ID/A CONVERTER M|
S021/P72 BCD ANO1/P23
K| ADJUSTMENT
ggkgg;m i - 11C20 COMPARATOR "
-
(2ch)
—— VCOUTO/P120
s SR
—— IVREFO/P16
——= VCOUT1/P147
COMPARATOR1 +— [VCMP1/P13
—— IVREF1/P12

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

1. OUTLINE
(2/12)
30-pin 32-pin 36-pin 40-pin
Item R5F104Ax R5F104Bx R5F104Cx R5F104Ex
(x=F, G) (x=F, G) (x=F, G) (x=FtoH)
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
D/A converter 1 channel 2 channels
Comparator 2 channels

Serial interface

[30-pin, 32-pin products]

 CSI: 1 channel/lUART (UART supporting LIN-bus): 1 channel/simplified I2C: 1 channel

« CSI: 1 channel/lUART: 1 channel/simplified 12C: 1 channel
+ CSI: 1 channel/UART: 1 channel/simplified 12C: 1 channel
[36-pin, 40-pin products]

+ CSI: 1 channel/lUART (UART supporting LIN-bus): 1 channel/simplified I2C: 1 channel
+ CSI: 1 channel/lUART: 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) 30 sources 31 sources

Event link controller (ELC)

Event input: 21

. Event input: 21, Event trigger output: 9
Event trigger output: 8

Event input: 22
Event trigger output: 9

Vectored interrupt Internal 24 24 24 24
sources External 6 6 6 7
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 (Ta = —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

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

Operating ambient temperature

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

Note

The illegal instruction is generated when instruction code FFH is executed.

Reset by the illegal instruction execution not is issued by emulation with the in-circuit emulator or on-chip debug

emulator.
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RL78/G14 1. OUTLINE

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)

2.3.2

Supply current characteristics

(1) Flash ROM: 16 to 64 KB of 30- to 64-pin products
(TA =-40to +85°C, 1.6 V<EVDDO< VDD < 5.5V, Vss =EVsso =0 V)

Parameter | Symbol Conditions MIN. | TYP. | MAX. | Unit
Supply IDD1 Operat- HS (high-speed main) | fHoco = 64 MHz, Basic Voo =50V 24 mA
current ing mode | mode Note 5 fin = 32 MHz Note 3 operation Vob = 3.0V 24
Note 1

fHoco = 32 MHz, Basic Voo =50V 2.1
fi = 32 MHz Note 3 operation | y/pp =30V 2.1
HS (high-speed main) | fHoco = 64 MHz, Normal Vop =5.0V 5.1 8.7 mA
mode Note 5 fiH = 32 MHz Note 3 operation [y,,n =30V 5.1 87
fHoco = 32 MHz, Normal Voo =50V 4.8 8.1
i = 32 MHz Note 3 operation |yp, =30y 48 | 8.1
fHoco = 48 MHz, Normal Vop=5.0V 4.0 6.9
fi = 24 MHz Note 3 operation | ypp =30V 40 | 69
fHoco = 24 MHz, Normal Vop=5.0V 3.8 6.3
it = 24 MHz Note 3 operation |55 =30V 38 | 63
fHoco = 16 MHz, Normal Voo =50V 2.8 4.6
i = 16 MHz Note 3 operation |yp, =30y 28 | 46
LS (low-speed main) | fdoco = 8 MHz, Normal Voo =3.0V 1.3 2.0 mA
mode Note 5 fit = 8 MHz Note 3 operation | y/pp =20 v 13 | 20
LV (low-voltage main) | fHoco = 4 MHz, Normal Vop =3.0V 1.3 1.8 mA
mode Note 5 it = 4 MHz Note 3 operation | y/pp =20V 13 | 18
HS (high-speed main) | fux = 20 MHz Note 2, Normal Square wave input 3.3 5.3 mA
mode Note 5 Voo =5.0V operation | esonator connection 3.4 55
fmx = 20 MHz Note 2, Normal Square wave input 3.3 5.3
Voo =3.0V operation | Rasonator connection 3.4 55
fux = 10 MHz Note 2, Normal Square wave input 2.0 3.1
Voo =5.0V operation | esonator connection 21 3.2
fux = 10 MHz Note 2, Normal Square wave input 2.0 3.1
Voo =3.0V operation | esonator connection 2.1 32
LS (low-speed main) | fux = 8 MHz Note 2, Normal Square wave input 1.2 1.9 mA
mode Note 5 Vop=3.0V operation | Rasonator connection 1.2 2.0
fmx = 8 MHz Note 2, Normal Square wave input 1.2 1.9
Vop=2.0V operation | esonator connection 1.2 2.0
Subsystem clock fsus = 32.768 kHz Note 4 | Normal Square wave input 4.7 6.1 A
operation Ta=-40°C operation | esonator connection 47 6.1
fsus = 32.768 kHz Note 4 | Normal Square wave input 4.7 6.1
Ta=+25°C operation | Rasonator connection 47 6.1
fsus = 32.768 kHz Note 4 | Normal Square wave input 4.8 6.7
Ta=+50°C operation | egonator connection 4.8 6.7
fsus = 32.768 kHz Note 4 | Normal Square wave input 4.8 7.5
Ta=+70°C operation | gesonator connection 48 75
fsus = 32.768 kHz Note 4 | Normal Square wave input 5.4 8.9
Ta=+85°C operation | Rasonator connection 5.4 8.9
(Notes and Remarks are listed on the next page.)
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RL78/G14

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

(2) Flash ROM: 96 to 256 KB of 30- to 100-pin products

(TA =-40to +85°C, 1.6 V < EVDDO = EVDD1 < VDD < 5.5V, VSsS = EVSso = EVsSs1 =0 V) (212)
Parameter | Symbol Conditions MIN. TYP. MAX. | Unit
Supply cur- | Ibp2 HALT mode | HS (high-speed main) |fHoco = 64 MHz, Vob =5.0V 0.79 3.32 mA
rent Note 1 Note 2 mode Note 7 fin = 32 MHz Note 4 Voo = 3.0V 0.79 332
fHoco = 32 MHz, Vop=5.0V 0.49 2.63
fin = 32 MHz Note 4 Voo =3.0V 049 | 263
froco = 48 MHz, Vob=5.0V 0.62 2.57
fin = 24 MHz Note 4 VDD =3.0V 062 | 257
fHoco = 24 MHz, Vbob=5.0V 0.4 2.00
fir = 24 MHz Note 4 VoD =3.0V 04 | 200
fHoco = 16 MHz, Vop=5.0V 0.38 1.49
fin = 16 MHz Note 4 Voo =3.0V 038 | 1.49
LS (low-speed main) | fHoco = 8 MHz, Vop =3.0V 250 800 UA
mode Nete 7 fi = 8 MHz Note 4 VDD =20V 250 | 800
LV (low-voltage main) |fHoco =4 MHz, Vob =3.0V 420 755 A
mode Note 7 fir = 4 MHz Note 4 VoD =2.0V 420 | 755
HS (high-speed main) | fux = 20 MHz Note 3, Square wave input 030 | 163 | mA
mode Note 7 Vop = 5.0V Resonator connection 0.40 1.85
fux = 20 MHz Note 3, Square wave input 0.30 1.63
Vop=3.0V Resonator connection 0.40 1.85
fmx = 10 MHz Note 3, Square wave input 0.20 0.89
Vop =5.0V Resonator connection 0.25 0.97
fux = 10 MHz Note 3, Square wave input 0.20 0.89
Vop = 3.0V Resonator connection 0.25 0.97
LS (low-speed main) | fux =8 MHz Note 3, Square wave input 110 580 UA
mode Note 7 Vop =3.0V Resonator connection 140 630
fuMx = 8 MHz Note 3, Square wave input 110 580
Vop =2.0V Resonator connection 140 630
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
fsus = 32.768 kHz Note 5 | Square wave input 1.55 8.09
Ta=+85°C Resonator connection 174 | 8.28
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
(Notes and Remarks are listed on the next page.)
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RL78/G14 2. ELECTRICAL SPECIFICATIONS (TA = -40 to +85°C)

(4) Peripheral Functions (Common to all products)
(TA =-40to +85°C, 1.6 V < EVDDO = EVDD1 < VDD < 5.5V, Vss = EVsso = EVss1 =0 V)

Parameter Symbol Conditions MIN. | TYP. | MAX. | Unit
Low-speed on-chip oscilla- | |y Note 1 0.20 A
tor operating current
RTC operating current |rTc Notes 1,2,3 0.02 A
12-bit interval timer operat- | |;7 Notes 1,2, 4 0.02 uHA
ing current
Watchdog timer operating lwpt Notes 1,2, 5 fiL=15kHz 0.22 uHA
current
A/D converter operating cur- | |apc Notes 1,6 When conversion at maximum Normal mode, 1.3 1.7 mA
rent speed AVRerP = VoD = 5.0 V

Low voltage mode, 0.5 0.7 mA
AVRerP = VoD = 3.0 V

A/D converter reference |aDREF Note 1 75.0 uHA
voltage current

Temperature sensor operat- | |[tmps Note 1 75.0 uHA
ing current
D/A converter operating cur- | Ipac Notes 1, 11,13 | Per D/A converter channel 1.5 mA
rent
Comparator operating cur- |cmp Notes 1,12,13 | Vpp = 5.0 V, Window mode 12.5 uHA
rent Regulator output voltage = 2.1 V Comparator high-speed mode 6.5 WA
Comparator low-speed mode 1.7 A
Vob=5.0V, Window mode 8.0 uHA
Regulator output voltage = 1.8 V Comparator high-speed mode 4.0 A
Comparator low-speed mode 1.3 A
LVD operating current |Lvp Notes 1,7 0.08 uHA
Self-programming operat- |Fsp Notes 1,9 250 | 1220 | mA
ing current
BGO operating current Iego Notes 1, 8 250 [ 1220 | mA
SNOOZE operating current | [snoz Note 1 ADC operation The mode is performed Note 10 0.50 | 0.60 | mA
The A/D conversion opera- 1.20 1.44
tions are performed, Low volt-
age mode,
AVRerP = VoD = 3.0 V
CSI/UART operation 0.70 | 0.84
DTC operation 3.10
Note 1. Current flowing to Vbb.
Note 2. When high speed on-chip oscillator and high-speed system clock are stopped.
Note 3. Current flowing only to the real-time clock (RTC) (excluding the operating current of the low-speed on-chip oscillator and

the XT1 oscillator). The supply current of the RL78 microcontrollers is the sum of the values of either Ibb1 or Ibb2, and
IRTC, when the real-time clock operates in operation mode or HALT mode. When the low-speed on-chip oscillator is
selected, IFIL should be added. Ibp2 subsystem clock operation includes the operational current of the real-time clock.

Note 4. Current flowing only to the 12-bit interval timer (excluding the operating current of the low-speed on-chip oscillator and
the XT1 oscillator). The supply current of the RL78 microcontrollers is the sum of the values of either Ibp1 or Ibb2, and I,
when the 12-bit interval timer operates in operation mode or HALT mode. When the low-speed on-chip oscillator is
selected, IFIL should be added.
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RL78/G14 2. ELECTRICAL SPECIFICATIONS (TA = -40 to +85°C)

Note 5. Current flowing only to the watchdog timer (including the operating current of the low-speed on-chip oscillator).
The supply current of the RL78 microcontrollers is the sum of Ibb1, Ipb2 or Ibb3 and lwbT when the watchdog timer is in
operation.

Note 6. Current flowing only to the A/D converter. The supply current of the RL78 microcontrollers is the sum of Ipb1 or Ibpb2 and
Iabc when the A/D converter operates in an operation mode or the HALT mode.

Note 7. Current flowing only to the LVD circuit. The supply current of the RL78 microcontrollers is the sum of Ibp1, Ibb2 or Ibb3 and
ILvD when the LVD circuit is in operation.

Note 8. Current flowing during programming of the data flash.

Note 9. Current flowing during self-programming.

Note 10.  For shift time to the SNOOZE mode, see 23.3.3 SNOOZE mode in the RL78/G14 User’s Manual.

Note 11.  Current flowing only to the D/A converter. The supply current of the RL78 microcontrollers is the sum of Ipb1 or Ibpb2 and
IbAc when the D/A converter operates in an operation mode or the HALT mode.

Note 12.  Current flowing only to the comparator circuit. The supply current of the RL78 microcontrollers is the sum of Ibp1, Ipp2, or
Ibp3 and IcmMp when the comparator circuit is in operation.

Note 13. A comparator and D/A converter are provided in products with 96 KB or more code flash memory.

Remark 1. fiL: Low-speed on-chip oscillator clock frequency

Remark 2. fsus: Subsystem clock frequency (XT1 clock oscillation frequency)
Remark 3. fcLk: CPU/peripheral hardware clock frequency

Remark 4. Temperature condition of the TYP. value is TA = 25°C
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RL78/G14 2. ELECTRICAL SPECIFICATIONS (TA = -40 to +85°C)

2.4 AC Characteristics

(TA =-40to +85°C, 1.6 V < EVDDO = EVDD1 < VDD < 5.5V, VSs = EVSso = EVsSs1 =0 V)

ltems Symbol Conditions MIN. TYP. | MAX. | Unit
Instruction cycle (min- | Tcy Main system | HS (high-speed main) | 2.7V <VDD <55V 0.03125 1 us
imum instruction exe- clock (fwAIN) | mode 24V <VDD<27V 0.0625 1 us
tion ti ti
cution time) operalion 1 s (low-speed main) | 1.8V <Vop<55V 0.125 1 | us
mode
LV (low-voltage main) |1.6 V<Vbb<5.5V 0.25 1 us
mode
Subsystem clock (fsus) operation 1.8V<VbD<55V 28.5 30.5| 31.3 us
In the self- HS (high-speed main) | 2.7V <Vbb <55V 0.03125 1 us
program- mode 24V<VDD<27V 0.0625 1 us
ming mode -
LS (low-speed main) |1.8V <Vbb<55V 0.125 1 us
mode
LV (low-voltage main) | 1.8V <VDD<5.5V 0.25 1 us
mode
External system clock | fex 27V<VbD<55V 1.0 20.0 | MHz
frequency 24V<VoD<27V 1.0 16.0 | MHz
1.8V<Vbp<24V 1.0 8.0 | MHz
16V<Vbb<18V 1.0 40 | MHz
fexs 32 35 kHz
External system clock | texH, 27V<Vpbb<55V 24 ns
input high-level Wldth, tExL 24V <\VDD<2.7V 30 ns
low-level width
owrleveLwl 1.8V <VoD <24V 60 ns
1.6V<Vbp<18V 120 ns
tEXHS,
13.7 us
tEXLS
TIOO to TIO3, TI10 to | tTIH, tTIL 1/fmck + 10 ns
TI13 input high-level Note
width, low-level width
Timer RJ input cycle | fc TRJIO 27V <EVbD0<55V 100 ns
1.8 V<EVDD0O<27V 300 ns
16 V<EVDD0O<18V 500 ns
Timer RJ input high- | tTJIH, TRJIO 27V <EVDD0<55V 40 ns
level width, low-level | tTuiL 1.8V <EVbDo <2.7V 120 ns
width
1.6 V<EVDD0O< 18V 200 ns
Note The following conditions are required for low voltage interface when EVbbo < VbD

1.8 V<EVDD0 < 2.7 V: MIN. 125 ns
1.6 V< EVbDo < 1.8 V: MIN. 250 ns

Remark  fmck: Timer array unit operation clock frequency
(Operation clock to be set by the CKSmn bit of timer mode register mn (TMRmn). m: Unit number (m = 0, 1), n: Channel
number (n = 0 to 3))
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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
— !
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Supply voltage Vob [V]
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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)

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

Vb Vb
§ Rb % Rb
SDAr SDA
RL78 microcontroller User’s device
SCLr SCL

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

1/fscL

tfLow tHIGH

SCLr \ L

/_
SDAr

I
tHD: DAT tsu: DAT

Remark 1. Rb[Q2]: Communication line (SDAr, SCLr) pull-up resistance, Cb[F]: Communication line (SDAr, SCLr) load capacitance,
Vb[V]: Communication line voltage

Remark 2. r: IIC number (r = 00, 01, 10, 11, 20, 30, 31), g: PIM, POM number (g =0, 1, 3 to 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 (m =0, 1),
n: Channel number (n =0, 2), mn = 00, 01, 02, 10, 12, 13)
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RL78/G14 2. ELECTRICAL SPECIFICATIONS (TA = -40 to +85°C)

2.7 RAM Data Retention Characteristics

(TA = -40 to +85°C, Vss = 0V)

Parameter Symbol Conditions MIN. TYP. MAX. Unit
Data retention supply voltage VDDDR 1.46 Note 5.5 \%
Note The value depends on the POR detection voltage. When the voltage drops, the RAM data is retained before a POR reset

is effected, but RAM data is not retained when a POR reset is effected.

1l STOP mode Operation mode

RAM data retention ———

VbD

t VDDDR

STOP instruction execution

Standby release signal a
(interrupt request) /

2.8 Flash Memory Programming Characteristics

(TA=-40to +85°C, 1.8V <VDD<55V,Vss=0V)

Parameter Symbol Conditions MIN. TYP. MAX. | Unit
System clock frequency fclk |1.8V<VbD<55V 1 32 MHz
Number of code flash rewrites Cerwr | Retained for 20 years 1,000 Times
Notes 1, 2, 3 Ta =85°C
Number of data flash rewrites Retained for 1 year 1,000,000
Notes 1,2, 3 Ta=25°C
Retained for 5 years 100,000
Ta =85°C
Retained for 20 years 10,000
Ta =85°C
Note 1. 1 erase + 1 write after the erase is regarded as 1 rewrite. The retaining years are until next rewrite after the rewrite.
Note 2. When using flash memory programmer and Renesas Electronics self-programming library
Note 3. These are the characteristics of the flash memory and the results obtained from reliability testing by Renesas Electronics
Corporation.

2.9 Dedicated Flash Memory Programmer Communication (UART)

(TA =-40to +85°C, 1.8 V < EVDD0O = EVDD1 < VDD < 5.5V, Vss = EVsso = EVss1 =0 V)

Parameter Symbol Conditions MIN. TYP. MAX. Unit
Transfer rate During serial programming 115,200 1,000,000 | bps
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RL78/G14

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

(3) During communication at same potential (CSI mode) (slave mode, SCKp... external clock input)

(TA =-40 to +105°C, 2.4 V <EVDDO = EVDD1 < VDD < 5.5V, Vss = EVss0 = EVss1 = 0 V) (212)
Parameter Symbol Conditions HS (high-speed main) mode Unit
MIN. MAX.
SSI00 setup time tssIK DAPmn =0 27V <EVbpo <55V 240 ns
24V <EVbpo <55V 400 ns
DAPmn =1 27V <EVppo<55V 1/fmck + 240 ns
24V <EVbpo <55V 1/fmck + 400 ns
SSI100 hold time tkssi DAPmn =0 2.7V <EVbpo <55V 1/fmck + 240 ns
24V <EVbpo <55V 1/fmck + 400 ns
DAPmn = 1 2.7V <EVboo <55V 240 ns
24V <EVbpo <55V 400 ns

Caution

port input mode register g (PIMg) and port output mode register g (POMg).

Remark

SCKp
RL78 microcontroller Slp

SOp

p: CSI number (p = 00), m: Unit number (m = 0), n: Channel number (n = 0), g: PIM number (g = 3, 5)

CSI mode connection diagram (during communication at same potential)

SCK

SO

SI

User's device

CSI mode connection diagram (during communication at same potential)

(Slave Transmission of slave select input function (CSI00))

Select the normal input buffer for the Slp pin and SCKp pin and the normal output mode for the SOp pin by using

SCKO00 SCK
SI00 SO
RL78 microcontroller User's device

SO00 Sl

SSI00 SSO
Remark 1. p: CSI number (p = 00, 01, 10, 11, 20, 21, 30, 31)
Remark 2. m: Unit number, n: Channel number (mn = 00 to 03, 10 to 13)
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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 4. PACKAGE DRAWINGS

R5F104MKAFB, R5F104MLAFB
R5F104MKGFB, R5F104MLGFB

JEITA Package Code | RENESAS Code |  Previous Code | MASS[Typ] |
P-LFQFP80-12x12-0.50 PLQP008OKB-A | 80P6Q-A 0.59

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

AR ARARRRRRRARARRER

O

4
=
&

]
c

Dimension in Millimeters

Terminal cross section Symeel | Min [ Nom | Max
D [11.9]12.0] 121

E [11.9] 12.0] 121
A | — [ 14| —

Q OF;
Hp | 13.8| 14.0| 14.2
RLLAGLLEELELEELELLL)! He | 13.8] 14.0] 14.2
o Index mark A — — 1.7
A1 0 ] 01]02

- by | 0.15] 0.20| 0.25
Jii 7T\ b1 — 1 0.18] —
SO NOAANOANARAOOOOAOONT A\ < o ¢ 10.09]0.145| 0.20

I o1 0.125
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. Y S 8 0° | — [ 10°
] E. by = © < L 77 (€] — 05 | —
- L x | — | — 008
y |— | —10.08
Detail F Zp | — | 1.25] —
Ze | — | 1.25] —
L 03] 05|07
Lt | —]10] —
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