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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

32KB (32K x 8)

FLASH

4K x 8

4K x 8

1.6V ~ 5.5V

A/D 9x8/10b

Internal

-40°C ~ 85°C (TA)

Surface Mount

40-WFQFN Exposed Pad
40-HWQFN (6x6)
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RL78/G14 1. OUTLINE

(3/5)

Fields of
Application Note

48 pins | 48-pin plastic LFQFP A R5F104GAAFB#V0, R5F104GCAFB#V0, R5F104GDAFB#V0, R5F104GEAFB#V0,
(7 x 7 mm, 0.5 mm pitch) R5F104GFAFB#V0, R5F104GGAFB#V0, R5F104GHAFB#V0, R5F104GJAFB#V0

R5F104GAAFB#X0, R5F104GCAFB#X0, R5F104GDAFB#X0, R5F104GEAFB#X0,
R5F104GFAFB#X0, R5F104GGAFB#X0, R5F104GHAFB#X0, R5F104GJAFB#X0

R5F104GKAFB#30, R5F104GLAFB#30
R5F104GKAFB#50, R5F104GLAFB#50

D R5F104GADFB#V0, R5F104GCDFB#V0, R5F104GDDFB#V0, R5F104GEDFB#VO0,
R5F104GFDFB#V0, R5F104GGDFB#V0, R5F104GHDFB#V0, R5F104GJDFB#V0

R5F104GADFB#X0, R5F104GCDFB#X0, R5F104GDDFB#X0, R5F 104GEDFB#X0,
R5F104GFDFB#X0, R5F104GGDFB#X0, R5F 104GHDFB#X0, R5F104GJDFB#X0

G R5F104GAGFB#V0, R5F104GCGFB#V0, R5F104GDGFB#V0, R5F104GEGFB#V0,
R5F104GFGFB#V0, R5F104GGGFB#V0, R5F104GHGFB#V0, R5F104GJGFB#V0

R5F104GAGFB#X0, R5F104GCGFB#X0, R5F104GDGFB#X0, R5F104GEGFB#X0,
R5F104GFGFB#X0, R5F104GGGFB#X0, R5F104GHGFB#X0, R5F104GJGFB#X0

R5F104GKGFB#30, R5F104GLGFB#30
R5F104GKGFB#50, R5F104GLGFB#50

48-pin plastic HWQFN A R5F104GAANA#UO, R5F104GCANA#UO, R5F104GDANA#UO, R5F104GEANA#UO,
(7 x 7 mm, 0.5 mm pitch) R5F104GFANA#UO, R5F104GGANA#UO, R5F104GHANA#UO, R5F104GJANA#UO

R5F104GAANA#WO, R5F104GCANA#WO0, R5F104GDANA#WO, R5F 104GEANA#WO,
R5F104GFANA#WO0, R5F104GGANA#WO0, R5F104GHANA#WO, R5F104GJANA#WO

R5F104GKANA#UO, R5F104GLANA#UO
R5F104GKANA#WO, R5F104GLANA#WO

D R5F104GADNA#UO, R5F104GCDNA#UO, R5F104GDDNA#UO, R5F104GEDNA#UO,
R5F104GFDNA#UO, R5F104GGDNA#UO, R5F104GHDNA#UO, R5F104GJDNA#UO

R5F104GADNA#WO0, R5F104GCDNA#WO0, R5F104GDDNA#WO0, R5F104GEDNA#WO,
R5F104GFDNA#WO0, R5F104GGDNA#WO0, R5F 104GHDNA#WO0, R5F104GJDNA#WO0

G R5F104GAGNA#UO, R5F104GCGNA#UO, R5F104GDGNA#UO, R5F104GEGNA#UO,
R5F104GFGNA#UO, R5F104GGGNA#UO, R5F104GHGNA#UO, R5F104GJGNA#UO

R5F104GAGNA#WO, R5F 104GCGNA#WO0, R5F104GDGNA#WO0, R5F 104GEGNA#WO,
R5F104GFGNA#WO0, R5F104GGGNA#WO0, R5F104GHGNA#WO0, R5F104GJGNA#WO0

R5F104GKGNA#UO, R5F104GLGNA#UOQ

R5F104GKGNA#WO0, R5F104GLGNA#WO0

52 pins | 52-pin plastic LQFP A R5F104JCAFA#V0, R5F104JDAFA#V0, R5F104JEAFA#V0, R5F104JFAFA#VO,
(10 x 10 mm, 0.65 mm pitch) R5F104JGAFA#V0, R5F104JHAFA#V0, R5F104JJAFA#V0

R5F104JCAFA#X0, R5F104JDAFA#X0, R5F104JEAFA#X0, R5F104JFAFA#XO0,
R5F104JGAFA#X0, R5F104JHAFA#X0, R5F104JJAFA#X0

D R5F104JCDFA#V0, R5F104JDDFA#V0, R5F104JEDFA#V0, R5F104JFDFA#VO,
R5F104JGDFA#V0, R5F104JHDFA#VO0, R5F104JJDFA#V0

R5F104JCDFA#X0, R5F104JDDFA#X0, R5F104JEDFA#X0, R5F104JFDFA#X0,
R5F104JGDFA#X0, R5F104JHDFA#X0, R5F104JJDFA#X0

G R5F104JCGFA#V0, R5F104JDGFA#V0, R5F104JEGFA#V0, R5F 104JFGFA#VO0,
R5F104JGGFA#V0, R5F104JHGFA#V0, R5F104JJGFA#V0

R5F104JCGFA#X0, R5F104JDGFA#X0, R5F104JEGFA#X0, R5F 104JFGFA#XO0,
R5F104JGGFA#X0, R5F104JHGFA#X0, R5F104JJGFA#X0

Pin count Package Ordering Part Number

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

1.3.3

36-pin products
* 36-pin plastic WFLGA (4 x 4 mm, 0.5 mm pitch)

Top View Bottom View
O RO RGRGRG R 6 ONONONO;
SRORORGRORY: 5 ONONONONONE
‘RL7BIG14 4 ONOCHONONONO
(Top:View): 3 ORORONONONG)
‘ SRGRGRY: 2 ONONONONONO)
SR GEGREGEG 1 OO0O0O0
BN L
A B\C D E F E D C B A
INDEX MARK
A B C D E F
P60/SCLAO VoD P121/X1 P122/X2/EXCLK | P137/INTPO P40/TOOLO
6
P62/SSI00 P61/SDAAO Vss REGC RESET P120/ANI19/
5 VCOUTO Note
P72/S0O21 P71/S121/ P14/RxD2/S120/ | P31/TI03/TO03/ | POO/TI00/TxD1/ | P0O1/TO00/
4 SDA21 SDA20/TRDIODO/ | INTP4/PCLBUZ0/ | TRGCLKA/ RxD1/TRGCLKB/
(SCLAO) (TRJIOO) (TRJOO) TRJIOO
P50/INTP1/ P70/SCK21/ P15/PCLBUZ1/ P22/ANI2/ P20/ANI0/ P21/ANI1/
SI100/RxDO/ SCL21 SCK20/SCL20/ ANOO Note AVREFP AVREFM
3 | TOOLRxD/ TRDIOBO/
SDAOO/TRGIOA/ (SDAAD)
(TRJOO)
P30/INTP3/ P16/T101/TO01/ P12/SO11/ P11/S111/ P24/ANI4 P23/ANI3/
5 SCKO00/SCL00/ INTP5/TRDIOCO/ | TRDIOB1/ SDA11/ ANO1 Note
TRJOO IVREFQ Note/ IVREF1 Note TRDIOC1
(RXDO)
P51/INTP2/ P17/T102/TO02/ P13/TxD2/ P10/SCK11/ P147/ANI18/ P25/ANI5
SO00/TxD0/ TRDIOAO/ SO20/TRDIOA1/ | SCL11/ VCOUT1 Note
1 | TOOLTxD/ TRDCLK/ IVCMP1 Note TRDIOD1
TRGIOB IVCMPQ Note/
(TXDO0)
A B C D E F
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 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)

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)

(TA =-40to +85°C, 1.6 V <EVDD0 = EVDD1 < VDD < 5.5V, Vss = EVsso = EVss1 =0 V) (2/2)
Items Symbol Conditions MIN. TYP. | MAX. | Unit
Timer RD input high-level tTDIH, TRDIOAO, TRDIOA1, TRDIOBO, TRDIOB1, 3/fcLk ns
width, low-level width tToiL TRDIOCO, TRDIOC1, TRDIODO, TRDIOD1
Timer RD forced cutoff signal | tTDsIL P130/INTPO 2MHz < fcik £ 32 MHz 1 us
input low-level width foLk < 2 MHz 1/fCLK + 1
Timer RG input high-level tTGIH, TRGIOA, TRGIOB 2.5/fcLk ns
width, low-level width treiL
TOO00 to TOO3, fro HS (high-speed main) mode |4.0 V <EVbpo<5.5V 16 MHz
TO10to TO13, 2.7V <EVbDo < 4.0 V 8 | MHz
TRJIOO0, TRJOO,
1.8V <EVpD0< 2.7V 4 MHz
TRDIOAO, TRDIOAA1,
TRDIOBO, TRDIOB1, 1.6 V<EVDD0<1.8V 2 MHz
TRDIOCO, TRDIOCH1, LS (low-speed main) mode 1.8V <EVDD0L55V 4 MHz
TRDIODO, TRDIODA1, 1.6 V <EVbpo< 1.8V 2 | MHz
TRGIOA, TRGIOB -
LV (low-voltage main) mode |1.6V<EVDD0<5.5V 2 MHz
output frequency
PCLBUZ0, PCLBUZ1 output | frcL HS (high-speed main) mode |4.0 V <EVbpo<5.5V 16 MHz
frequency 2.7V <EVDD0<4.0V 8 | MHz
1.8 V<EVDD0 <27V 4 MHz
1.6 V<EVDpD0< 1.8V 2 MHz
LS (low-speed main) mode 1.8 V<EVDDO<55V 4 MHz
1.6 V<EVDD0< 1.8V 2 MHz
LV (low-voltage main) mode |1.8V <EVbpo<5.5V 4 MHz
1.6 V<EVDD0< 1.8V 2 MHz
Interrupt input high-level tINTH, INTPO 16V<VbD<55V 1 us
width, low-level width INTL [ INTP1 to INTP11 16V <EVopo < 5.5V 1 us
Key interrupt input low-level | tkr KRO to KR7 1.8V<EVDD0L55V 250 ns
width 16V <EVbno < 1.8V 1 us
RESET low-level width tRsL 10 us

R01DS0053EJ0330 Rev. 3.30
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RL78/G14 2. ELECTRICAL SPECIFICATIONS (TA = -40 to +85°C)

(2) During communication at same potential (CSI mode) (master mode, SCKp... internal clock output, corre-
sponding CSI00 only)
(TA =-40to +85°C, 2.7 V < EVDDO = 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.
SCKp cycle time tkey1 tkey1 2 2/fcik | 4.0 V< EVopo<5.5V 62.5 250 500 ns
27V <EVpD0o<55V 83.3 250 500 ns
SCKp high-/low-level tKH1, 40V<EVbD0<55V tkevy1/2 -7 tkey1/2 - 50 tkey1/2 - 50 ns
width W 27V <EVonn<55V tkoy1/2 - 10 tkey1/2 - 50 tkey1/2 - 50 ns
Slp setup time (to SCKp?) | tsik1 40V <EVbp0<55V 23 110 110 ns
Note ! 27V <EVono <55V 33 110 110 ns
Slp hold time (from ks 2.7V <EVbpo<55V 10 10 10 ns
SCKpt) Note 2
Delay time from SCKp| to | tkso1 C =20 pF Note 4 10 10 10 ns
SOp output Note 3

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 SCKp and SOp output lines.

Caution  Select the normal input buffer for the Slp pin and the normal output mode for the SOp pin and SCKp pin by using
port input mode register g (PIMg) and port output mode register g (POMg).

Remark 1. This value is valid only when CSI0Q’s peripheral I/O redirect function is not used.

Remark 2. p: CSI number (p = 00), m: Unit number (m = 0), n: Channel number (n = 0),
g: PIM and POM numbers (g = 1)

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))
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RL78/G14

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

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

tkey, 2
tKL1, 2 tKH1, 2
SCKp \ / V
-7 \_22_/
_ tsik1,2 | tksi1, 2
Slp Input data R
tkso1, 2
b)}
W
SOp Output data ><:
b)Y
<
tssIk tkssI
SSI00
(CSI00 only) »

1S

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

tkcy1, 2

tKH1, 2 | tKL1, 2

SCKp /

Slp

 tsik1,2 [ tksI1,2

7

J)

N

Input data

tkso1, 2

<9

b))

SOp

Output data

T

b))

S

tSSIK_|

SSI100

(CSI00 only)

(€9

b))}

tkssi

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

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.
Note 5. Use it with EVDDO > Vb.

Note 6. The smaller maximum transfer rate derived by using fmck/6 or the following expression is the valid maximum transfer

rate.
Expression for calculating the transfer rate when 1.8 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-£)}
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 7. This value as an example is calculated when the conditions described in the “Conditions” column are met.
Refer to Note 6 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 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)

2.5.2

(1) 12C standard mode
(TA =-40to +85°C, 1.6 V <EVDD0 = EVDD1 < VDD < 5.5V, Vss = EVsso = EVss1 =0 V)

Serial interface IICA

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.
SCLAO clock fscL Standard mode: | 2.7 V<EVbpo<5.5V 0 100 0 100 0 100 kHz
frequency fouc=1MHz Iy 8y < EVono <55V 0 100 0 100 0 100 | kHz
1.7V<EVbopo<55V 0 100 0 100 0 100 kHz
1.6 V<EVbopo<55V — 0 100 0 100 kHz
Setup time of tsu:sta [2.7V<EVDD0<5.5V 4.7 4.7 4.7 us
restart condition 1.8V <EVooo<5.5V 47 47 47 us
1.7V<EVbpo<55V 47 4.7 4.7 us
1.6 V<EVDD0<5.5V — 4.7 4.7 us
Hold time Note 1 | tHp:sTA | 2.7 V< EVDD0 < 5.5V 4.0 4.0 4.0 us
1.8V <EVbpo<55V 4.0 4.0 4.0 us
1.7V<EVbpo<55V 4.0 4.0 4.0 us
1.6 V<EVbpo<55V — 4.0 4.0 us
Hold time when | tLow 2.7V <EVpp0<55V 4.7 4.7 4.7 us
SCLAO =L 18V <EVoo<5.5V 47 47 47 us
1.7V<EVbpo<55V 4.7 4.7 4.7 us
1.6 V<EVbpo<5.5V — 47 47 us
Hold time when | tHiGH 27V <EVbopo<55V 4.0 4.0 4.0 us
SCLAQ ="H" 1.8V <EVbpo<55V 4.0 4.0 4.0 us
1.7V<EVbpo<55V 4.0 4.0 4.0 us
1.6 V<EVDD0<5.5V — 4.0 4.0 us
(Notes, Caution, and Remark are listed on the next page.)
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RL78/G14 3. ELECTRICAL SPECIFICATIONS (G: INDUSTRIAL APPLICATIONS TaA = -40 to +105°C)

3.1 Absolute Maximum Ratings

Absolute Maximum Ratings (2/2)
Parameter Symbols Conditions Ratings Unit

Supply voltage VbD -0.5t0 +6.5 \%

EVbpo, EVDD1 | EVDDO = EVDD1 -0.5t0 +6.5 \%

EVsso, EVss1 | EVsso = EVsst1 -0.5t0 +0.3 \Y

REGC pin input voltage | VIREGC REGC -0.3t0 +2.8 \%
and -0.3 to Vpp +0.3 Note 1

Input voltage Vi P00 to P06, P10 to P17, P30, P31, -0.3 to EVppo +0.3 \Y
P40 to P47, P50 to P57, P64 to P67, and -0.3 to Vpp +0.3 Note 2

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

Vi2 P60 to P63 (N-ch open-drain) -0.3to +6.5 \%
Vi3 P20 to P27, P121 to P124, P137, -0.3 to VoD +0.3 Note 2 Y,
P150 to P156, EXCLK, EXCLKS, RESET
Output voltage Vo1 P00 to P06, P10 to P17, P30, P31, -0.3 to EVppo +0.3 \%
P40 to P47, P50 to P57, P60 to P67, and -0.3 to Vpp +0.3 Note 2

P70 to P77, P80 to P87, P100 to P102,
P110, P111, P120, P130, P140 to P147

Vo2 P20 to P27, P150 to P156 -0.3 to VoD +0.3 Note 2 \Y

Analog input voltage VAI1 ANI16 to ANI20 -0.3 to EVbDo +0.3 v
and -0.3 to AVREF(+) +0.3 Notes 2, 3

VA2 ANIO to ANI14 -0.3 to VbD +0.3 v

and -0.3 to AVREF(+) +0.3 Notes 2,3

Note 1. Connect the REGC pin to Vss via a capacitor (0.47 to 1 uF). This value regulates the absolute maximum rating of the
REGC pin. Do not use this pin with voltage applied to it.

Note 2. Must be 6.5 V or lower.

Note 3. Do not exceed AVREF (+) + 0.3 V in case of A/D conversion target pin.

Caution  Product quality may suffer if the absolute maximum rating is exceeded even momentarily for any parameter.
That is, the absolute maximum ratings are rated values at which the product is on the verge of suffering physical
damage, and therefore the product must be used under conditions that ensure that the absolute maximum
ratings are not exceeded.

Remark 1. Unless specified otherwise, the characteristics of alternate-function pins are the same as those of the port pins.
Remark 2. AVREF (+): + side reference voltage of the A/D converter.
Remark 3. Vss: Reference voltage
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RL78/G14 3. ELECTRICAL SPECIFICATIONS (G: INDUSTRIAL APPLICATIONS TaA = -40 to +105°C)

3.2 Oscillator Characteristics

3.2.1 X1, XT1 characteristics

(TA=-40to +105°C, 2.4V <VDD<55V,Vss=0V)

Resonator Resonator Conditions MIN. TYP. MAX. | Unit
X1 clock oscillation frequency (fx) Note Ceramic resonator/ 27V<Vbp<55V 1.0 20.0 | MHz
crystal resonator 24V<Vop<27V | 1.0 16.0
XT1 clock oscillation frequency (fxt) Note | Crystal resonator 32 32.768 35 kHz
Note Indicates only permissible oscillator frequency ranges. Refer to AC Characteristics for instruction execution time.

Request evaluation by the manufacturer of the oscillator circuit mounted on a board to check the oscillator
characteristics.

Caution  Since the CPU is started by the high-speed on-chip oscillator clock after a reset release, check the X1 clock
oscillation stabilization time using the oscillation stabilization time counter status register (OSTC) by the user.
Determine the oscillation stabilization time of the OSTC register and the oscillation stabilization time select

register (OSTS) after sufficiently evaluating the oscillation stabilization time with the resonator to be used.

Remark  When using the X1 oscillator and XT1 oscillator, refer to 5.4 System Clock Oscillator in the RL78/G14 User’s Manual.

3.2.2  On-chip oscillator characteristics

(TA =-40to +105°C, 2.4V <VDD <55V, Vss=0V)

Oscillators Parameters Conditions MIN. | TYP. | MAX. | Unit
High-speed on-chip oscillator clock frequency | fiH 1 32 MHz
Notes 1, 2
High-speed on-chip oscillator clock frequency -20 to +85°C 24V<Vpbp<55V | -1.0 +1.0 %
accuracy -40 to -20°C 24V<Vob<55V | 15 +1.5 %

+85t0 +105°C |24V <VboD<55V | -2.0 +2.0 %

Low-speed on-chip oscillator clock frequency | fiL 15 kHz
Low-speed on-chip oscillator clock frequency -15 +15 %
accuracy

Note 1. High-speed on-chip oscillator frequency is selected with bits 0 to 4 of the option byte (000C2H) and bits 0 to 2 of the

HOCODIV register.
Note 2. This only indicates the oscillator characteristics. Refer to AC Characteristics for instruction execution time.
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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) (4/5)
ltems Symbol Conditions MIN. TYP. | MAX. | Unit
Output voltage, high | VoH1 P00 to P06, P10 to P17, P30, 40V <EVDDOL5.5YV, EVppo - 0.7 \%
P31, P40 to P47, P50 to P57, loH1 =-3.0 mA
P64 to P67, P70 to P77, 2.7V<EVDD0<5.5V, |EVDDO-0.6 v
P80 to P87, P100 to P102, P110, | |oy1 = -2.0 mA
P111, P120, P130, P140 to P147
24V <EVDD0<55YV, EVbpo - 0.5 \%
loH1 =-1.5 mA
VoH2 P20 to P27, P150 to P156 24V <Vbp<55Y, Vop - 0.5 \%
loH2 =-100 pA
Output voltage, low VoL1 P00 to P06, P10 to P17, P30, 40V<EVDD0L55YV, 0.7 \Y
P31, P40 to P47, P50 to P57, loL1 = 8.5 mA
P64 to P67, P70 to P77, 2.7V<EVDD0 <55V, 06 | V
P80 to P87, P100 to P102, P110, | |51 = 3.0 mA
P111, P120, P130,
2.7V <EVDD0<5.5YV, 04 V
P140 to P147
loL1 =1.5mA
2.4V <EVDD0<5.5YV, 0.4 \%
loL1 = 0.6 mA
VoL2 P20 to P27, P150 to P156 24V <VpD<55YV, 0.4 V
loL2 = 400 pA
VoLs P60 to P63 40V <EVDD0<5.5V, 2.0 \%
loLs =15.0 mA
40V <EVDD0<5.5V, 0.4 V
loL3 =5.0 mA
2.7V <EVDD0<5.5YV, 0.4 \%
loL3 = 3.0 mA
2.4V <EVDD0<5.5YV, 0.4 V
loL3 =2.0 mA

Caution

output high level in N-ch open-drain mode.

Remark

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

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)

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

Note 2. When high-speed on-chip oscillator and subsystem clock are stopped.

Note 3. When high-speed system clock and subsystem clock are stopped.

Note 4. When high-speed on-chip oscillator and high-speed system clock are stopped. When AMPHS1 = 1 (Ultra-low power
consumption oscillation). However, not including the current flowing into the RTC, 12-bit interval timer, and watchdog
timer.

Note 5. Relationship between operation voltage width, operation frequency of CPU and operation mode is as below.

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

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

Remark 2. fHoco: High-speed on-chip oscillator clock frequency (64 MHz max.)

Remark 3. fiH: High-speed on-chip oscillator clock frequency (32 MHz max.)

Remark 4. fsus:  Subsystem clock frequency (XT1 clock oscillation frequency)

Remark 5. Except subsystem clock operation, temperature condition of the TYP. value is Ta = 25°C
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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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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) (272)
Parameter Symbol Conditions HS (high-speed main) mode Unit
MIN. MAX.
Transfer rate reception 40V <EVbpo <55V, fmck/12 Note 1 bps

27V<Vb<40V

Theoretical value of the maximum transfer rate 2.6 Mbps
fmck = fcik Note 3

2.7V <EVbpo<4.0V, fmek/12 Note 1 bps
23V<VWw <27V

Theoretical value of the maximum transfer rate 2.6 Mbps
fmck = foik Note 3

24V <EVppo<33YV, fmek/12 Notes 1, 2 bps
16V<Vb<20V

Theoretical value of the maximum transfer rate 2.6 Mbps
fmck = fork Note 3

Note 1. Transfer rate in the SNOOZE mode is 4800 bps only.
However, the SNOOZE mode cannot be used when FRQSEL4 = 1.

Note 2. The following conditions are required for low voltage interface when EVbbpo < Vbb.
2.4V <EVppo < 2.7 V: MAX. 1.3 Mbps
Note 3. The maximum operating frequencies of the CPU/peripheral hardware clock (fcLk) are:

HS (high-speed main) mode: 32 MHz (2.7 V < VDD <£5.5V)
16 MHz (24V <Vbp<5.5V)

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.

Remark 1. Vb [V]: Communication line voltage

Remark 2. g: UART number (q = 0 to 3), g: PIM and POM number (g =0, 1, 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 to 03, 10 to 13)

Remark 4. UART2 cannot communicate at different potential when bit 1 (PIOR01) of peripheral I/O redirection register 0 (PIORO) is
1.
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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

4. PACKAGE DRAWINGS

R5F104LCAFP, R5F104LDAFP, R5F104LEAFP, R5F104LFAFP, R5F104LGAFP, R5F104LHAFP, RSF104LJAFP
R5F104LCDFP, R5F104LDDFP, R5F104LEDFP, R5F104LFDFP, R5F104LGDFP, R5F104LHDFP, R5F104LJDFP
R5F104LCGFP, R5F104LDGFP, R5F104LEGFP, R5F104LFGFP, R5F104LGGFP, R5F104LHGFP, R5F104LJGFP

JEITA Package Code

RENESAS Code

Previous Code

MASS (TYP) [g]

P-LQFP64-14x14-0.80

PLQP0064GA-A

P64GC-80-GBW-1

0.7

detail of lead end

,EHHHHHHHHHHHHHHH‘
g -+ E E'X'1 HE
DE[PQ | 16/:“:I
Hooood HHHHHHHHH
-~ b|D x ®) A
[ | \
I\ | A
=17

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

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

n
1N

\L %

L
(UNIT:mm)
ITEM DIMENSIONS
D 14.00£0.10
E 14.00£0.10
HD 16.00+0.20
HE 16.00£0.20
A 1.70 MAX.
A1 0.10+0.10
A2 1.40
b 0.3770:98
c 0.12573-03
L 0.50+0.20
0 0° to 8°
le] 0.80
x 0.20
y 0.10
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RL78/G14

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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