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RL78/G14

1. OUTLINE

(5/5)

Pin count

Package

Fields of Application Note

Ordering Part Number

80 pins

80-pin plastic LFQFP
(12 x 12 mm, 0.5 mm pitch)

A

R5F104MFAFB#V0, R5F104MGAFB#V0, R5F 104MHAFB#V0, R5F104MJAFB#V0
R5F104MFAFB#X0, R5F104MGAFB#X0, R5F 104MHAFB#X0, R5F 104MJAFB#X0
R5F104MKAFB#30, R5F104MLAFB#30

R5F104MKAFB#50, R5F104MLAFB#50

R5F104MFDFB#V0, R5F104MGDFB#V0, R5F104MHDFB#V0, R5F104MJDFB#V0

R5F104MFDFB#X0, R5F104MGDFB#X0, R5F104MHDFB#X0, R5F104MJDFB#X0

R5F104MFGFB#V0, R5F 104MGGFB#V0, R5F104MHGFB#V0, R5F 104MJGFB#V0
R5F104MFGFB#X0, R5F 104MGGFB#X0, R5F104MHGFB#X0, R5F 104MJGFB#X0
R5F104MKGFB#30, R5F104MLGFB#30

R5F104MKGFB#X0, R5F104MLGFB#50

80-pin plastic LQFP
(14 x 14 mm, 0.65 mm pitch)

R5F104MFAFA#V0, R5F 104MGAFA#V0, R5F 104MHAFA#V0, R5F 104MJAFA#V0
RS5F104MFAFA#X0, R5F 104MGAFA#X0, R5F 104MHAFA#X0, R5F 104MJAFA#X0
R5F104MKAFA#30, R5F 104MLAFA#30

R5F104MKAFA#50, R5F 104MLAFA#50

R5F104MFDFA#V0, R5F 104MGDFA#V0, R5F104MHDFA#V0, R5F 104MJDFA#V0

R5F104MFDFA#X0, R5F 104MGDFA#X0, R5F 104MHDFA#X0, R5F 104MJDFA#X0

R5F104MFGFA#V0, R5F104MGGFA#V0, R5F104MHGFA#V0, R5F104MJGFA#V0
R5F104MFGFA#X0, R5F104MGGFA#X0, R5F104MHGFA#X0, R5F104MJGFA#X0
R5F104MKGFA#30, R5F104MLGFA#30

R5F104MKGFA#50, R5F 104MLGFA#50

100 pins

100-pin plastic LFQFP
(14 x 14 mm, 0.5 mm pitch)

R5F104PFAFB#V0, R5F 104PGAFB#V0, R5F104PHAFB#V0, R5F 104PJAFB#V0
RS5F104PFAFB#X0, R5F 104PGAFB#X0, R5F 104PHAFB#X0, R5F 104PJAFB#X0
R5F104PKAFB#30, R5F 104PLAFB#30

R5F104PKAFB#50, R5F 104PLAFB#50

R5F104PFDFB#V0, R5F104PGDFB#V0, R5F104PHDFB#V0, R5F 104PJDFB#V0

R5F104PFDFB#X0, R5F 104PGDFB#X0, R5F104PHDFB#X0, R5F104PJDFB#X0

R5F104PFGFB#V0, R5F104PGGFB#V0, R5F104PHGFB#V0, R5F104PJGFB#V0
R5F104PFGFB#X0, R5F104PGGFB#X0, R5F104PHGFB#X0, R5F104PJGFB#X0
R5F104PKGFB#30, R5F 104PLGFB#30

R5F104PKGFB#50, R5F 104PLGFB#50

100-pin plastic LQFP
(14 x 20 mm, 0.65 mm pitch)

R5F104PFAFA#V0, R5F104PGAFA#V0, R5F 104PHAFA#V0, R5F 104PJAFA#V0
RS5F104PFAFA#X0, R5F104PGAFA#X0, R5F 104PHAFA#X0, R5F 104PJAFA#X0
R5F104PKAFA#30, R5F104PLAFA#30

R5F104PKAFA#50, R5F104PLAFA#50

R5F104PFDFA#V0, R5F104PGDFA#V0, R5F 104PHDFA#V0, R5F104PJDFA#V0

R5F104PFDFA#X0, R5F104PGDFA#X0, R5F 104PHDFA#X0, R5F104PJDFA#X0

R5F104PFGFA#V0, R5F104PGGFA#V0, R5F104PHGFA#V0, R5F104PJGFA#VO0
R5F104PFGFA#X0, R5F104PGGFA#X0, R5F104PHGFA#X0, R5F 104PJGFA#X0
R5F104PKGFA#30, R5F104PLGFA#30

R5F104PKGFA#50, R5F104PLGFA#50

Note
Caution

For the fields of application, refer to Figure 1 - 1 Part Number, Memory Size, and Package of RL78/G14.
The ordering part numbers represent the numbers at the time of publication. For the latest ordering part numbers, refer to the
target product page of the Renesas Electronics website.
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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

Note The flash library uses RAM in self-programming and rewriting of the data flash memory.
The target products and start address of the RAM areas used by the flash library are shown below.
R5F104xJ (x = F, G, J, L, M, P): Start address FOFOOH
For the RAM areas used by the flash library, see Self RAM list of Flash Self-Programming Library for RL78 Family
(R20UT2944).

R01DS0053EJ0330 Rev. 3.30 RENESAS Page 38 of 208
Aug 12, 2016



RL78/G14

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

2.3

2.3.1

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

DC Characteristics

Pin characteristics

ltems Symbol Conditions MIN. | TYP. | MAX. Unit
Output current, high Note 1 loH1 Per pin for P00 to P06, 1.6 V<EVDD0O<55V -10.0 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<EVDD0<5.5V -55.0 mA
P102, P120, P130, P140 to P145 27V <EVDD0<4.0V -10.0 mA
< o/ Note 3
(When duty <70% T ) 18V <EVDDo <27V 50 | mA
1.6 V<EVbDo< 18V -25 mA
Total of P05, P06, P10 to P17, 40V <EVDD0<5.5V -80.0 mA
P30, P31, P50 to P57, 2.7V <EVbDo < 4.0 V -19.0 | mA
P64 to P67, P70 to P77, 18V <EVomo <27V 100 Y
P80 to P87, P100, P101, P110, i _ i i
P111, P146, P147 16 V<EVDD0<1.8V -5.0 mA
(When duty < 70% Note 3)
Total of all pins 1.6 V<EVDDO<55V -135.0
mA
(When duty < 70% Note 3) Note 4
loH2 | Per pin for P20 to P27, 16V<VbD<55V -0.1 mA
P150 to P156 Note 2
Total of all pins 1.6V<VbD<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 EVbpo, EVbb1, 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 loH =-10.0 mA
Total output current of pins = (-10.0 x 0.7)/(80 % 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.
Note 4. -100 mA for industrial applications (R5F 104xxDxx, R5F 104xxGxx).
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.

R01DS0053EJ0330 Rev. 3.30
Aug 12, 2016
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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) (5/5)
ltems Symbol Conditions MIN. | TYP. | MAX. | Unit
Input leakage cur- ILIH1 P00 to P06, P10 to P17, P30, VI = EVDDo 1 uA
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
ILIH2 P20 to P27, P137, P150 to P156, | VI =VDD 1 HA
RESET
ILIH3 P121 to P124 Vi=VbpD |Ininput port or 1 HA
(X1, X2, EXCLK, XT1, XT2, external clock
EXCLKS) input
In resonator con- 10 A
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.

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

(7) Communication at different potential (2.5V, 3 V) (CSI mode) (master mode, SCKp... internal clock output,
corresponding CSIO0 only)

(TA =-40to +85°C, 2.7 V < EVDDO = EVDD1 < VDD £ 5.5V, Vss = EVsSso = EVss1 =0 V) (212)
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.
Slp setup time tsik1 40V <EVooo <55V, 23 110 110 ns
(to SCKpl ) Note 2 27V<Vb<4.0V,

Cb =20 pF, Rb = 1.4 kQ

2.7V <EVbbo<4.0V, 33 110 110 ns
23V<Vb<27YV,
Cb =20 pF, Rb = 2.7 kQ

Slp hold time tksi 40V <EVppo<55V, 10 10 10 ns
(from SCKp) Note 2 27V<Vb<4.0V,
Cb =20 pF, Rb = 1.4 kQ

2.7V <EVbpo < 4.0V, 10 10 10 ns
23V<Vb<27YV,
Cb = 20 pF, Rb = 2.7 kQ

Delay time from SCKp1 tkso1 40V <EVppo<55V, 10 10 10 ns
to SOp output Note 2 27V<Vb<40V,
Cb =20 pF, Rb = 1.4 kQ

2.7V <EVbpo<4.0V, 10 10 10 ns
23V<Vb<27YV,
Cb =20 pF, Ro = 2.7 kQ

Note 1. When DAPmn = 0 and CKPmn = 0, or DAPmn =1 and CKPmn = 1.
Note 2. When DAPmn = 0 and CKPmn = 1, or DAPmn =1 and CKPmn = 0.

Caution  Select the TTL input buffer for the Slp pin and the N-ch open drain output (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 ViL, see the DC characteristics
with TTL input buffer selected.

Remark 1. Rb[Q]: Communication line (SCKp, SOp) pull-up resistance, Cb[F]: Communication line (SCKp, SOp) load capacitance,
Vb[V]: Communication line voltage

Remark 2. p: CSI number (p = 00), m: Unit number (m = 0), n: Channel number (n = 0), g: PIM and POM number (g = 3, 5)

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))

Remark 4. This value is valid only when CSI0Q’s peripheral 1/O redirect function is not used.

R01DS0053EJ0330 Rev. 3.30 RENESAS Page 99 of 208
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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)

Parameter Symbol Conditions HS (high-speed LS (low-speed main) LV (low-voltage Unit
main) mode mode main) mode
MIN. MAX. MIN. MAX. MIN. MAX.
SCKp cycle time tkey1 tkey1 > 4ffcik | 4.0 V<EVbpo<5.5V, 300 1150 1150 ns

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

2.7V <EVboo < 4.0V, 500 1150 1150 ns
23VVb<27V,
Cb = 30 pF, Ro = 2.7 kQ

1.8V <EVbpo<3.3V, 1150 1150 1150 s
1.6V <Vb<2.0V Note,
Cb = 30 pF, Ro = 5.5 kQ

SCKp high-level tkH1 40V<EVDD0<5.5YV, tkey1/2 - 75 tkcy1/2 - 75 tkey1/2 - 75 ns
width 27V<Vb<40V,
Cb =30 pF, Rb = 1.4 kQ

2.7V <EVbpo<4.0V, tkey1/2 - 170 tkey1/2 - 170 tkey1/2 - 170 ns
23V<Vb<27YV,
Cb = 30 pF, Rb = 2.7 kQ

1.8V <EVDpp0<3.3V, tkcy1/2 - 458 tkcy1/2 - 458 tkcy1/2 - 458 ns
1.6 V<Vb<2.0V Note,
Cb =30 pF, Ro = 5.5 kQ

SCKp low-level tkL1 40V <EVbbo<55YV, tkey1/2 - 12 tkcy1/2 - 50 tkey1/2 - 50 ns
width 27V<Vb<4.0V,
Cb =30 pF, Rb = 1.4 kQ

2.7V <EVbbo<4.0V, tkcy1/2 - 18 tkcy1/2 - 50 tkcy1/2 - 50 ns
23V<Vh<27YV,
Cb =30 pF, Rb = 2.7 kQ

1.8V <EVDD0<3.3V, tkcy1/2 - 50 tkcy1/2 - 50 tkey1/2 - 50 ns
1.6 V< Vb <20V Note,
Cb = 30 pF, Ro = 5.5 kQ

Note Use it with EVDDO > Vb.

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

(10) Communication at different potential (1.8 V, 2.5V, 3 V) (simplified 12C mode)
(TA =-40to +85°C, 1.8 V <EVDD0 = EVDD1 < VDD < 5.5V, Vss = EVsso = EVsSs1 =0 V)

Parameter Symbol Conditions HS (high-speed main) | LS (low-speed main) | LV (low-voltage main) | Unit
mode mode mode
MIN. MAX. MIN. MAX. MIN. MAX.
SCLr clock frequency fscL 40V <EVbpo<55YV, 1000 Note 1 300 Note 1 300 Note 1 | kHz

27V<Vb<40V,
Cb =50 pF, Ro = 2.7 kQ

2.7V <EVbpo<4.0V, 1000 Note 1 300 Note 1 300 Note 1 | kHz
23V<Vb<27Y,
Cb =50 pF, Rb = 2.7 kQ

4.0V <EVbp0<5.5YV, 400 Note 1 300 Note 1 300 Note 1 | kHz
27V<Vb<4.0V,
Cb = 100 pF, Rb = 2.8 kQ

27V <EVbpo<4.0V, 400 Note 1 300 Note 1 300 Note 1 | kHz
23V<Vb<27V,
Cb =100 pF, Rb = 2.7 kQ

18V<EVoo <33V, 300 Note 1 300 Note 1 300 Note 1 | KHz
1.6V<Vb<20V Note2
Cb = 100 pF, Ro = 5.5 kQ

Hold time when SCLr = “L” tLow 40V<EVbpo<55YV, 475 1550 1550 ns
27V<Vb<4.0V,
Cb =50 pF, Rb = 2.7 kQ

2.7V <EVboo < 4.0 V, 475 1550 1550 ns
23V<Vb<27V,
Cb = 50 pF, Ro = 2.7 kQ

40V<EVboo<55YV, 1150 1550 1550 ns
27V<Vb<40V,
Cb =100 pF, Rb = 2.8 kQ

27V <EVbpo<4.0V, 1150 1550 1550 ns
23V<Vb<27V,
Cb =100 pF, Ro = 2.7 kQ

1.8V <EVbpo < 3.3V, 1550 1550 1550 s
16V <Vb<2.0V Note2
Cb = 100 pF, Ro = 5.5 kQ

Hold time when SCLr = “H” tHIGH 40V <EVbbo<55YV, 245 610 610 ns
27V<Vb<4.0V,
Cb =50 pF, Rb = 2.7 kQ

2.7V <EVppo < 4.0V, 200 610 610 ns
23V<Vb<27V,
Cb = 50 pF, Rb = 2.7 kQ

40V <EVbD0<55YV, 675 610 610 ns
27V<Vb<40V,
Cb =100 pF, Ro = 2.8 kQ

2.7V <EVbpo<4.0V, 600 610 610 ns
23V<Vb<27V,
Cb = 100 pF, Rb = 2.7 kQ

1.8V <EVbpo < 3.3V, 610 610 510 "~
16V <Vb<2.0V Note2
Cb =100 pF, Rb = 5.5 kQ
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RL78/G14 2. ELECTRICAL SPECIFICATIONS (TA = -40 to +85°C)

(2) When reference voltage (+) = AVRerr/ANIO (ADREFP1 = 0, ADREFPO = 1), reference voltage (-) =
AVREFM/ANI1 (ADREFM = 1), target pin: ANI16 to ANI20

(TA =-40to +85°C, 1.6 V< EVDD0 =EVDD1<VDD <55V, 1.6 V<AVREFP < VDD < 5.5V, Vss = EVsso = EVss1 =0V,
Reference voltage (+) = AVREFP, Reference voltage (-) = AVREFM = 0 V)

Parameter Symbol Conditions MIN. TYP. MAX. Unit
Resolution RES 8 10 bit
Overall error Note 1 AINL 10-bit resolution 1.8 V<AVRerP <55V 1.2 +5.0 LSB
EVopo < AVRerp = Vop Notes 3,4 1.6 V < AVReFp < 5.5 V/ Note 5 12 | #85 | LSB
Conversion time tconv 10-bit resolution 3.6V<Vop<55V 2125 39 us
Target ANI pin: ANI16 to ANI20 27V <Von<55V 3.1875 39 us
1.8V<Vbp<55V 17 39 us
16V<Vbb<55V 57 95 us
Zero-scale error Notes 1, 2 Ezs 10-bit resolution 1.8V <AVRerP <55V 40.35 | %FSR
EVono < AVRerp = Voo Notes 3% 114 6 \/ < AVrerp < 5.5 v Note 5 0.60 | %FSR
Full-scale error Notes 1,2 EFs 10-bit resolution 1.8 V<AVRerP <55V +0.35 | %FSR
EVooo < AVRerp = Voo Notes 3.4 11y 6/ < AVRerp < 5.5V Note s $0.60 | %FSR
Integral linearity error Note 1 ILE 10-bit resolution 1.8 V<AVRerP <55V +3.5 LSB
EVooo < AVRerp = Voo Notes 3.4 11y 64/ AVRerp < 5.5V Note's 6.0 | LSB
Differential linearity error Note 1 | DLE 10-bit resolution 1.8 V<AVRerP <55V +2.0 LSB
EVooo < AVRerp = Voo Notes 3.4 114 64/ AVRerp < 5.5V Note 5 25 | LSB
Analog input voltage VAIN ANI16 to ANI20 0 AVREFP \Y
and
EVbpo
Note 1. Excludes quantization error (+1/2 LSB).
Note 2. This value is indicated as a ratio (%FSR) to the full-scale value.
Note 3. When EVbbo < AVREFP < VDD, the MAX. values are as follows.
Overall error: Add +1.0 LSB to the MAX. value when AVREFP = VDD.
Zero-scale error/Full-scale error: Add +0.05%FSR to the MAX. value when AVREFP = VDD.
Integral linearity error/ Differential linearity error: Add +0.5 LSB to the MAX. value when AVReFP = VDD.
Note 4. When AVRerP < EVDDo < VDD, the MAX. values are as follows.
Overall error: Add +4.0 LSB to the MAX. value when AVREFP = VDD.
Zero-scale error/Full-scale error: Add +0.20%FSR to the MAX. value when AVREFP = VDD.
Integral linearity error/ Differential linearity error: Add +2.0 LSB to the MAX. value when AVReFP = VDD.
Note 5. When the conversion time is set to 57 us (min.) and 95 us (max.).
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RL78/G14 2. ELECTRICAL SPECIFICATIONS (TA = -40 to +85°C)

(3) When reference voltage (+) = Vbb (ADREFP1 = 0, ADREFPO = 0), reference voltage (-) = Vss (ADREFM = 0),
target pin: ANIO to ANI14, ANI16 to ANI20, internal reference voltage, and temperature sensor output volt-
age

(TA = -40 to +85°C, 1.6 V < EVDD0 = EVDD1 < VDD < 5.5V, Vss = EVsso = EVss1 = 0 V, Reference voltage (+) = VDD,
Reference voltage (-) = Vss)

Parameter Symbol Conditions MIN. TYP. MAX. Unit
Resolution RES 8 10 bit
Overall error Note 1 AINL | 10-bit resolution 1.8V<Vop<55V 1.2 7.0 LSB

16V <Vop<55YV Note3d 1.2 +10.5 | LSB
Conversion time tconv | 10-bit resolution 3.6V<Vopb<55V 2125 39 us
Target pin: ANIO to ANI14, ANI16 to ANI20 27V<VbD<55V 31875 39 us
1.8V<Vop<55V 17 39 us
1.6V<Vop<55V 57 95 us
10-bit resolution 3.6V<Vop<55V 2.375 39 us
o ¢ [BTVeeossey[asms| | w0 |
(HS (high-speed main) mode) 24V <Vop<55V 17 39 us
Zero-scale error Notes 1,2 Ezs | 10-bit resolution 1.8V<Vop<55V +0.60 | %FSR
16V <Vbp<55V Note3d +0.85 | %FSR
Full-scale error Notes 1, 2 Ers | 10-bit resolution 1.8V<Vop<55V +0.60 | %FSR
1.6V <Vbp<55V Note3d +0.85 | %FSR
Integral linearity error Note 1 ILE 10-bit resolution 1.8V<Vbb<55V +4.0 LSB
16V <Vbp<55V Note3d +6.5 LSB
Differential linearity error DLE | 10-bit resolution 1.8V<Vbpb<55V +2.0 LSB
Note 1 1.6V <Vop<5.5V Note3 25 | LSB
Analog input voltage VAN | ANIO to ANI14 0 Vbp
ANI16 to ANI20 0 EVbpo
Internal reference voltage VBGR Note 4
(2.4 V <Vop £5.5V, HS (high-speed main) mode)
Temperature sensor output voltage \/TMps25 Note 4 \Y
(2.4 V <Vop £5.5V, HS (high-speed main) mode)

Note 1. Excludes quantization error (+1/2 LSB).

Note 2. This value is indicated as a ratio (% FSR) to the full-scale value.
Note 3. When the conversion time is set to 57 us (min.) and 95 us (max.).
Note 4. Refer to 2.6.2 Temperature sensor characteristics/internal reference voltage characteristic.
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RL78/G14 3. ELECTRICAL SPECIFICATIONS (G: INDUSTRIAL APPLICATIONS TaA = -40 to +105°C)

Note 1. Total current flowing into Vbb, EVbpo, and EVbb1, including the input leakage current flowing when the level of the input
pin is fixed to Vbb, EVbpo, and EVDD1, or Vss, EVsso, and EVss1. The values below the MAX. column include the
peripheral operation current. However, not including the current flowing into the A/D converter, D/A converter,
comparator, LVD circuit, /0 port, and on-chip pull-up/pull-down resistors and the current flowing during data flash rewrite.

Note 2. During HALT instruction execution by flash memory.
Note 3. When high-speed on-chip oscillator and subsystem clock are stopped.
Note 4. When high-speed system clock and subsystem clock are stopped.

Note 5. When high-speed on-chip oscillator and high-speed system clock are stopped. When RTCLPC = 1 and setting ultra-low
current consumption (AMPHS1 = 1). The current flowing into the RTC is included. However, not including the current
flowing into the 12-bit interval timer and watchdog timer.

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

Note 7. Relationship between operation voltage width, operation frequency of CPU and operation mode is as below.

HS (high-speed main) mode: 2.7 V<Vbp <5.5 V@1 MHz to 32 MHz
24V <Vop<55V@1 MHz to 16 MHz
Note 8. Regarding the value for current to operate the subsystem clock in STOP mode, refer to that in HALT mode.

Remark 1. fvx: 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 and STOP mode, temperature condition of the TYP. value is Ta = 25°C
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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) (2/12)
Items Symbol Conditions MIN. TYP. | MAX. | Unit
Timer RD input high-level tTDIH, TRDIOAO, TRDIOA1, TRDIOBO, TRDIOB1, 3/fcLk ns
width, low-level width troi TRDIOCO, TRDIOC1, TRDIODO, TRDIOD1
Timer RD forced cutoff signal | tTpsiL 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 MHz
TRJIOO, TRJOO,
24V <EVDD0<27V 4 MHz
TRDIOAO, TRDIOAA1,
TRDIOBO, TRDIOBH1,
TRDIOCO, TRDIOCA1,
TRDIODO, TRDIOD1,
TRGIOA, TRGIOB
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 MHz
24V <EVDD0<27V 4 MHz
Interrupt input high-level tINTH, INTPO 24V <VpD<55V 1 us
width, low-level width INTL 1 INTP1 to INTP11 2.4V<EVDD0<55V 1 us
Key interrupt input low-level | tkr KRO to KR7 24V <EVDD0<55V 250 ns
width
RESET low-level width tRSL 10 us
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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)

UART mode connection diagram (during communication at different potential)

TxDq
RL78 microcontroller

RxDq

Vb

*a

Rx

Tx

UART mode bit width (during communication

User’s device

at different potential) (reference)

1/Transfer rate

Low-bit width

High-bit width

Baud rate error tolerance

®

TxDq
/!
1/Transfer rate
High-/Low-bit width
Baud rate ergor tolerance
i

RxDq / >

,\ /,

Remark 1. Rb[Q]: Communication line (TxDq) pull-up resistance,
Cb[F]: Communication line (TxDq) load capacitance, 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 = EVSso = EVSs1 =0 V) (3/3)

Parameter Symbol Conditions HS (high-speed main) mode Unit

MIN. MAX.

Slp setup time (to SCKp|) Note tsik1 4.0V<EVbooo<55YV, 88 ns
27V<Vb<4.0V,
Cb =30 pF, Rb = 1.4 kQ

27V <EVbbo<4.0V, 88 ns
23V<Vb<27YV,
Cb =30 pF, Ro = 2.7 kQ

2.4V <EVbpo<3.3V, 220 ns
1.6 V<Vb<2.0V,
Cb = 30 pF, Rb = 5.5 kQ

Slp hold time (from SCKp|) Note tKsi 4.0V<EVbD0<55YV, 38 ns
27V<Vb<4.0V,
Cb =30 pF, Rb = 1.4 kQ

27V <EVbpo<4.0V, 38 ns
23V<Vb<27YV,
Cb =30 pF, Ro = 2.7 kQ

2.4V <EVbpo<3.3V, 38 ns
1.6 V<Vb<2.0V,
Cb = 30 pF, Rb = 5.5 kQ

Delay time from SCKp? to SOp output Note tkso1 40V<EVbpo<55YV, 50 ns
27V<Vb<4.0V,
Cb =30 pF, Rb = 1.4 kQ

2.7V <EVbpo<4.0V, 50 ns
23V<sVb<27Y,
Cb =30 pF, Ro = 2.7 kQ

24V <EVbpo <33V, 50 ns
1.6V<Vb<20V,
Cb =30 pF, Ro=5.5kQ

Note When DAPmn = 0 and CKPmn = 1, or DAPmn = 1 and CKPmn = 0.

Caution  Select the TTL input buffer for the Slp pin and the N-ch open drain output (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 on the next page.)
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RL78/G14 3. ELECTRICAL SPECIFICATIONS (G: INDUSTRIAL APPLICATIONS TA = -40 to +105°C)

3.10 Timing of Entry to Flash Memory Programming Modes

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

Parameter Symbol Conditions MIN. | TYP. | MAX. | Unit
How long from when an external reset ends until the |tsuinT | POR and LVD reset must end 100 ms
initial communication settings are specified before the external reset ends.
How long from when the TOOLDO pin is placed at the |tsu POR and LVD reset must end 10 us
low level until an external reset ends before the external reset ends.
How long the TOOLO pin must be kept at the low tHD POR and LVD reset must end 1 ms
level after an external reset ends before the external reset ends.
(excluding the processing time of the firmware to
control the flash memory)

<1> <2> <3> <4>
RESET
72;5:3;:1% OOH reception
Processing | +ooLRxD, TOOLTXD mode)
) time
TOOLO \ [ ...
tsu tsuiNnIT

<1> The low level is input to the TOOLO pin.
<2> The external reset ends (POR and LVD reset must end before the external reset ends).
<3> The TOOLO pin is set to the high level.

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

Remark  tsuin: The segment shows that it is necessary to finish specifying the initial communication settings within 100 ms from
when the external resets end.
tsu: How long from when the TOOLDO pin is placed at the low level until a pin reset ends
tHD: How long to keep the TOOLDO pin at the low level from when the external resets end
(excluding the processing time of the firmware to control the flash memory)
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RL78/G14

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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RL78/G14

. PACKAGE DRAWINGS

R5F104GKAFB, R5F104GLAFB
R5F104GKGFB, R5F104GLGFB

JEITA Package Code [

Previous Code

| MASS[Typ]]

RENESAS Code |
\

P-LFQFP48-7x7-0.50 ‘ PLQP0048KB-A

48P6Q-A

| 02 |

TTEEIRERLTE

~
&

n
R

3w
N

R ELEERE

Index mark

lw]

%

BLEGEL UL S——

12

-
=t

P{=]

L

/g

L

He

J

Terminal cross section

Az

il

A

Detail F

N

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

Dimension in Millimeters
Symbel [ Min [ Nom| Max
D |69]70]71
E 6970|741
Ap | — | 14| —
Hp | 88 ] 9.0 | 9.2
He | 88| 9.0 | 9.2
Al — | — |17
A1 0 01]02
bp | 0.17]0.22|0.27
b1 | — 020 —
C |0.09/0.145| 0.20
¢ | — 10125 —
8 0] — | 8
e | — 05| —
X | — | —10.08
Yy | — | —10.10
Zp | — 075 —
Ze | — 075 —
L 10.35] 05 0.65
Lt | — 10| —
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RL78/G14

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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