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RL78/G14 1. OUTLINE
O ROM, RAM capacities
Flash ROM Data flash RAM RL78/G14
30 pins 32 pins 36 pins 40 pins
192 KB 8 KB 20 KB — — — R5F104EH
128 KB 8 KB 16 KB R5F104AG R5F104BG R5F104CG R5F104EG
96 KB 8 KB 12 KB R5F104AF R5F104BF R5F104CF R5F104EF
64 KB 4 KB 5.5 KB Note R5F104AE R5F104BE R5F104CE R5F104EE
48 KB 4 KB 5.5 KB Note R5F104AD R5F104BD R5F104CD R5F104ED
32 KB 4 KB 4 KB R5F104AC R5F104BC R5F104CC R5F104EC
16 KB 4 KB 2.5KB R5F104AA R5F104BA R5F104CA R5F104EA
RL78/G14
Flash ROM Data flash RAM
44 pins 48 pins 52 pins 64 pins
512 KB 8 KB 48 KB Note — R5F104GL — R5F104LL
384 KB 8 KB 32 KB — R5F104GK — R5F104LK
256 KB 8 KB 24 KB Note R5F104FJ R5F104GJ R5F104JJ R5F104LJ
192 KB 8 KB 20 KB R5F104FH R5F104GH R5F104JH R5F104LH
128 KB 8 KB 16 KB R5F104FG R5F104GG R5F104JG R5F104LG
96 KB 8 KB 12 KB R5F104FF R5F104GF R5F104JF R5F104LF
64 KB 4 KB 5.5 KB Note R5F104FE R5F104GE R5F104JE R5F104LE
48 KB 4 KB 5.5 KB Note R5F104FD R5F104GD R5F104JD R5F104LD
32 KB 4 KB 4 KB R5F104FC R5F104GC R5F104JC R5F104LC
16 KB 4 KB 2.5KB R5F104FA R5F104GA — —
RL78/G14
Flash ROM Data flash RAM
80 pins 100 pins

512 KB 8 KB 48 KB Note R5F104ML R5F104PL
384 KB 8 KB 32 KB R5F104MK R5F104PK
256 KB 8 KB 24 KB Note R5F104MJ R5F104PJ
192 KB 8 KB 20 KB R5F104MH R5F104PH
128 KB 8 KB 16 KB R5F104MG R5F104PG
96 KB 8 KB 12 KB R5F104MF R5F104PF

The flash library uses RAM in self-programming and rewriting of the data flash memory.
The target products and start address of the RAM areas used by the flash library are shown below.
R5F104xD (x =Ato C, E to G, J, L): Start address FES00OH
R5F104xE (x =Ato C, E to G, J, L): Start address FEQOOH
R5F104xJ (x = F, G, J, L, M, P): Start address FOFOOH
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

1. OUTLINE

1.3.2  32-pin products

* 32-pin plastic HWQFN (5 x 5 mm, 0.5 mm pitch)

exposed die pad

[~—0O P15/PCLBUZ1/SCK20/SCL20/TRDIOBO0/(SDAAQ)

N [=—=0O P10/SCK11/SCL11/TRDIOD1
& =—0O P11/SI11/SDA11/TRDIOC1

Nle =0 P13/TxD2/SO20/TRDIOA1/IVCMP1 Nt

N [+—=0O P14/RxD2/S120/SDA20/TRDIOD0/(SCLAO)

& [=——0 P16/TI01/TO01/INTP5/TRDIOCO/IVREF0 “**/(RXDO0)
J——0 P17/TI02/TO02/TRDIOAO/TRDCLK/IVCMPO N'*/(TXDO)

N|=— =0 P12/SO11/TRDIOB1/IVREF1 N

19
P147/ANIM8/VCOUTI N O=—125\ _ _ _ _ _ _ 16/~——=0O P51/INTP2/SO00/TxDO/TOOLTXD/TRGIOB
P23/ANI3/ANO1 Noe O=—{26 | —: 15~——=0 P50/INTP1/SI00/RxDO/TOOLRXD/SDA00/TRGIOA/(TRJOO)
P22/ANI2/ANOQ No® O=—={27 | | 14=——=0 P30/INTP3/SCK00/SCLO0/TRJOO
P21/ANI1/AVReFM O=—=128 | RL78/G14 13l«——=0 p70
P20/ANIO/AVRerp O=——=129 | (Top View) | 12i~——=0 p31/TI03/TO03/INTP4/PCLBUZO0/(TRJIOO0)
PO1/ANI16/TO00/RXxD1/TRGCLKB/TRJIO0 O~—{30 | | Mp—0 P62/5S100
POO/ANI17/TI00/TxD1/TRGCLKA/(TRJO0) O N _ | 10}———=0O P61/SDAAO
Note 32 9
P120/ANIHONVCOUTO ™ O=—=i32 - 0 o o o 91«0 P60/SCLAD
L OO0O0OO0OO0O0
oo X~ O 9a
glaEgsg =S
OWwZ XN
Eles Wy
g 28
o ]
N
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).

Remark 3. Itis recommended to connect an exposed die pad to Vss.

R01DS0053EJ0330 Rev. 3.30
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RL78/G14 1. OUTLINE

(2/12)
80-pin 100-pin
ltem R5F 104Mx R5F104Px
(x=K,L) (x=K,L)
Clock output/buzzer output 2 2

* 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 17 channels 20 channels
D/A converter 2 channels 2 channels
Comparator 2 channels 2 channels
Serial interface [80-pin, 100-pin products]

+ CSI: 2 channels/UART (UART supporting LIN-bus): 1 channel/simplified I2C: 2 channels
+ CSI: 2 channels/UART: 1 channel/simplified I12C: 2 channels
 CSI: 2 channels/UART: 1 channel/simplified I12C: 2 channels
+ CSI: 2 channels/UART: 1 channel/simplified 12C: 2 channels

12C bus 2 channels 2 channels
Data transfer controller (DTC) 39 sources 39 sources
Event link controller (ELC) Event input: 26

Event trigger output: 9

Vectored inter- Internal 32 32
rupt sources External 13 13
Key interrupt 8 8
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 (TAa = —40 to +105°C)

Voltage detector 1.63 V to 4.06 V (14 stages)
On-chip debug function Provided
Power supply voltage Vop = 1.6 to 5.5 V (Ta = -40 to +85°C)

Vop =2.4t0 5.5V (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 is not issued by emulation with the in-circuit emulator or on-
chip debug emulator.
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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)

tTuIL tTIH

TRJIO

- tTDIL tTDIH
TRDIOAO, TRDIOA1, TRDIOBO, TRDIOB1,
TRDIOCO, TRDIOC1, TRDIODO, TRDIOD1
trosiL
INTPO
treiL . treiH
TRGIOA, TRGIOB
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RL78/G14 2. ELECTRICAL SPECIFICATIONS (TA = -40 to +85°C)

2.5 Peripheral Functions Characteristics

AC Timing Test Points

VIH/VOH > Test points < VIH/VOH
ViL/VoL Viu/VoL

2.5.1  Serial array unit

(1) During communication at same potential (UART mode)
(TA =-40to +85°C, 1.6 V < EVDDO = EVDD1 < 5.5V, Vss = EVsso = EVss1 =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.
Transfer rate 24V <EVDD0<5.5V fmck/6 Note 2 fmck/6 fmck/6 bps
Note 1 Theoretical value of the 53 1.3 06 | Mbps

maximum transfer rate
fmck = fcLk Note 3

1.8V<EVDD0<5.5V fmck/6 Note 2 fMCK/6 fMCK/6 bps

Theoretical value of the 5.3 1.3 0.6 Mbps
maximum transfer rate
fmek = foLk Note 3

1.7V <EVDD0<5.5V fmck/6 Note 2 fmck/6 Note 2 fmck/6 bps

Theoretical value of the 5.3 1.3 0.6 Mbps
maximum transfer rate
fmek = foLk Note 3

1.6 V<EVDD0<5.5V — fmck/6 Note 2 fmck/6 bps

Theoretical value of the — 1.3 0.6 Mbps
maximum transfer rate

fmck = fcLk 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 EVbbDo < VDD.
2.4V <EVpDo < 2.7 V: MAX. 2.6 Mbps
1.8 V< EVpDo < 2.4 V: MAX. 1.3 Mbps
1.6 V<EVDDO < 1.8 V: MAX. 0.6 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 <VbpD <5.5V)
16 MHz (2.4 V <VbD <5.5V)
LS (low-speed main) mode: 8 MHz (1.8V<VDD<5.5V)
LV (low-voltage main) mode: 4 MHz (1.6 V<VDD <5.5V)

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

(3) During communication at same potential (CSI mode) (master mode, SCKp... internal clock output)
(TA =-40to +85°C, 1.6 V < EVDDO = 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 > 4ffck | 2.7V < Evbbo < 5.5V 125 500 1000 ns
24V <EVbpo<55V 250 500 1000 ns

1.8V <EVopo <55V 500 500 1000 ns

1.7V<EVbpo <55V 1000 1000 1000 ns

1.6V <EVbbo <55V — 1000 1000 ns

SCKp high-/low-level | tkH1, 40V <EVppo <55V tkey1/2 - 12 tkey1/2 - 50 tkcy1/2 - 50 ns
width 1 27V <EVbbo <55V tkey1/2 - 18 tkey1/2 - 50 tkey1/2 - 50 ns
2.4V <EVbpo <55V tkey1/2 - 38 tkey1/2 - 50 tkey1/2 - 50 ns

1.8V <EVboo <55V tkey1/2 - 50 tkey1/2 - 50 tkey1/2 - 50 ns

1.7V <EVbpo <55V tkey1/2 - 100 tkey1/2 - 100 tkey1/2 - 100 ns

1.6V <EVbpo <55V — tkey1/2 - 100 tkcy1/2 - 100 ns

Slp setup time tsik1 40V <EVppo <55V 44 110 110 ns
(to SCKpr) Nete T 27V <EVooo <55V 44 110 110 ns
2.4V <EVppo <55V 75 110 110 ns

1.8V<EVboo<55V 110 110 110 ns

1.7V <EVppo <55V 220 220 220 ns

16 V<EVboo<55V — 220 220 ns

Slp hold time tksi 1.7V <EVppo <55V 19 19 19 ns
(from SCKpt) Nete 2 1.6V <EVono < 5.5V — 19 19 ns
Delay time from tkso1 1.7V <EVppo <55V 25 25 25 ns

sjel(;)l to SOp output C = 30 pF Note 4

1.6 V<EVbbo<55V — 25 25 ns

C =30pF Note 4

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. p: CSI number (p = 00, 01, 10, 11, 20, 21, 30, 31), m: Unit number (m = 0, 1), n: Channel number (n =0 to 3),
g: PIM number (g =0, 1, 3to 5, 14)

Remark 2. 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))
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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.
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RL78/G14

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

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

output)

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

2/13)

Parameter

Symbol

Conditions

HS (high-speed main)

mode

LS (low-speed main)

mode

LV (low-voltage main)

Unit
mode

MIN.

MAX.

MIN.

MAX.

MIN.

MAX.

Slp setup time
(to SCKp1) Note 1

tsik1

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

81

479

479

ns

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

177

479

479

ns

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

479

479

479

ns

Slp hold time
(from SCKp1) Note 1

tksi1

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

19

19

ns

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

19

19

ns

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

19

19

ns

Delay time from SCKp|
to SOp output Note 1

tkso1

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

100

100

100 ns

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

195

195

195 ns

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

483

483

483 ns

Note 1.
Note 2.

Caution

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

Select the TTL input buffer for the Slp pin and the N-ch open drain output (Vop tolerance (for the 30- to 52-pin

products)/EVpp tolerance (for the 64- to 100-pin products)) mode for the SOp pin and SCKp pin by using port
input mode register g (PIMg) and port output mode register g (POMg). For ViH and Vi, see the DC characteristics
with TTL input buffer selected.

(Remarks are listed on the page after the next page.)
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RL78/G14 2. ELECTRICAL SPECIFICATIONS (TA = -40 to +85°C)

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

tkcy2

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

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

tkcy2
tKH2 tKL2
/ /
SCKp /
N
tsik2 tKsI2
Slp Input data
tks02
SOp Output data

Remark 1. p: CSI number (p = 00, 01, 10, 20, 30, 31), m: Unit number (m = 0, 1), n: Channel number (n = 0 to 3),

g: PIM and POM number (g =0, 1, 3to 5, 14)
Remark 2. CSIO1 of 48-, 52-, 64-pin products, and CSI11 and CSI21 cannot communicate at different potential. Use other CSI for

communication at different potential.
Also, communication at different potential cannot be performed during clock synchronous serial communication with the

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

2.6.6 LVD circuit characteristics

(1) Reset Mode and Interrupt Mode
(TA =-40to +85°C, VPDR < VDD <5.5V,Vss =0V)

Parameter Symbol Conditions MIN. TYP. MAX. Unit

Voltage Supply voltage level | VLvbo Rising edge 3.98 4.06 414 \%
detection Falling edge 3.90 3.98 4.06

threshold Vivor Rising edge 3.68 3.75 3.82 v

Falling edge 3.60 3.67 3.74 \%

VivD2 Rising edge 3.07 3.13 3.19 \Y

Falling edge 3.00 3.06 3.12 \%

VLvD3 Rising edge 2.96 3.02 3.08 \%

Falling edge 2.90 2.96 3.02 \%

VLvD4 Rising edge 2.86 2.92 2.97 \%

Falling edge 2.80 2.86 2.91 \%

VLvD5 Rising edge 2.76 2.81 2.87 \%

Falling edge 2.70 2.75 2.81 \%

VLvD6 Rising edge 2.66 2.71 2.76 \%

Falling edge 2.60 2.65 2.70 \%

VLvD7 Rising edge 2.56 2.61 2.66 \%

Falling edge 2.50 2.55 2.60 \%

VLvD8 Rising edge 2.45 2.50 2.55 \%

Falling edge 2.40 2.45 2.50 \%

VLvD9 Rising edge 2.05 2.09 213 \%

Falling edge 2.00 2.04 2.08 \%

Vwvb10 Rising edge 1.94 1.98 2.02 \Y

Falling edge 1.90 1.94 1.98 \%

VLvD11 Rising edge 1.84 1.88 1.91 \Y

Falling edge 1.80 1.84 1.87 \%

Vivb12 Rising edge 1.74 1.77 1.81 \Y

Falling edge 1.70 1.73 1.77 \%

VLvD13 Rising edge 1.64 1.67 1.70 \Y

Falling edge 1.60 1.63 1.66 \%

Minimum pulse width tLw 300 us

Detection delay time 300 us
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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) (3/5)
Items Symbol Conditions MIN. TYP. MAX. Unit
Input voltage, high VIH1 P00 to P06, P10 to P17, P30, Normal input buffer 0.8 EVbDO EVDDo \%
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
VIH2 P01, P03, P04, P10, P14 to P17, | TTL input buffer 2.2 EVbbo Vv
P30, P43, P44, P50, P53 to P55, | 4.0 V <EVDD0o < 5.5V
P80, P81, P142, P143 TTL input buffer 2.0 EVDDo v
3.3V <EVDD0<4.0V
TTL input buffer 1.5 EVDpDo \%
24V <EVbp0<33V
VIH3 P20 to P27, P150 to P156 0.7 Vbb VbD \Y
VIH4 P60 to P63 0.7 EVbDo 6.0 \%
ViHs P121 to P124, P137, EXCLK, EXCLKS, RESET 0.8 Vbp VoD \
Input voltage, low Vi1 P00 to P06, P10 to P17, P30, Normal input buffer 0 0.2 EVbpo \%
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
ViL2 P01, P03, P04, P10, P14 to P17, | TTL input buffer 0 0.8 \Y
P30, P43, P44, P50, P53 to P55, | 4.0 V <EVDD0 < 5.5V
P80, P81, P142, P143 TTL input buffer 0 0.5 v
3.3V <EVDD0<4.0V
TTL input buffer 0 0.32 \%
2.4V <EVDD0< 3.3V
Vi3 P20 to P27, P150 to P156 0 0.3 Vbp \Y
ViL4 P60 to P63 0 0.3 EVbDo \%
ViLs P121 to P124, P137, EXCLK, EXCLKS, RESET 0 0.2 Voo \

Caution

P74, P80 to P82, and P142 to P144 is EVbbo, even in the N-ch open-drain mode.

Remark

The maximum value of ViH of pins P00, P02 to P04, P10, P11, P13 to P15, P17, P30, P43 to P45, P50 to P55, P71,

Unless specified otherwise, the characteristics of alternate-function pins are the same as those of the port pins.
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RL78/G14

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

(1) Flash ROM: 16 to 64 KB of 30- to 64-pin products
(TA =-40to +105°C, 2.4 V <EVDDO < VDD < 5.5V, Vss = EVsso = 0 V)(2/2)

Parameter | Symbol Conditions MIN. | TYP. | MAX. | Unit
Supply current | Ipp2 HALT mode | HS (high-speed main) |fHoco = 64 MHz, Vob =5.0V 0.80 4.36 mA
Note 1 Note 2 mode Note 7 fiH = 32 MHz Note 4 Voo = 3.0V 0.80 4.36

fHoco = 32 MHz, Voo =5.0V 0.49 3.67
i = 32 MHz Note 4 Voo =3.0V 049 | 367
fHoco = 48 MHz, Vob=5.0V 0.62 3.42
fi = 24 MHz Note 4 VDD =3.0V 062 | 3.42
fHoco = 24 MHz, Vbob=5.0V 04 2.85
fitt = 24 MHz Note 4 VoD =3.0V 04 | 285
fHoco = 16 MHz, Vop=5.0V 0.37 2.08
firt = 16 MHz Note 4 Voo =3.0V 037 | 2.08
HS (high-speed main) | fux = 20 MHz Note 3, Square wave input 0.28 2.45 mA
mode Note 7 Vop =5.0V Resonator connection 040 | 257
fmx = 20 MHz Note 3, Square wave input 0.28 2.45
Vop =3.0V Resonator connection 0.40 | 257
fmx = 10 MHz Note 3, Square wave input 0.19 1.28
Vop = 5.0 V Resonator connection 0.25 1.36
fmx = 10 MHz Note 3, Square wave input 0.19 1.28
Vob =3.0V Resonator connection 0.25 1.36
Subsystem clock fsus = 32.768 kHz Note 5 | Square wave input 0.25 0.57 uHA
operation Ta=-40°C Resonator connection 0.44 | 0.76
fsus = 32.768 kHz Note 5 | Square wave input 0.30 0.57
Ta=+25°C Resonator connection 0.49 0.76
fsus = 32.768 kHz Note 5, | Square wave input 0.36 1.17
Ta =+50°C Resonator connection 0.59 | 1.36
fsus = 32.768 kHz Note 5 | Square wave input 0.49 1.97
Ta=+70°C Resonator connection 072 | 2.16
fsus = 32.768 kHz Note 5 | Square wave input 0.97 3.37
Ta =+85°C Resonator connection 1.16 3.56
fsus = 32.768 kHz Note 5 | Square wave input 3.20 | 17.10
Ta=+105"C Resonator connection 3.40 | 17.50
Ibp3 STOP mode |Ta=-40°C 0.18 0.51 uHA
Note€ | Noted Ta=+25°C 024 | 051
Ta = +50°C 0.29 1.10
Ta=+70°C 0.41 1.90
Ta = +85°C 0.90 3.30
Ta=+105°C 3.10 17.00
(Notes and Remarks are listed on the next page.)
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RL78/G14

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

(3) Flash ROM: 384 to 512 KB of 48- to 100-pin products
(TA =-40to +105°C, 2.4 V < EVDDO = EVDD1 < VDD < 5.5V, VSs = EVsSso = EVss1 =0 V)

Parameter | Symbol Conditions MIN. | TYP. | MAX. | Unit
Supply IpD1 Operat- HS (high-speed main) |fHoco = 64 MHz, Basic Vob=5.0V 29 mA
current ing mode | mode Note 5 fiH = 32 MHz Note 3 operation [ypn =30V 29
Note ! fHoco = 32 MHz, Basic Vob=5.0V 2.5
fin = 32 MHz Note 3 operation ypp =30V 25
HS (high-speed main) |fHoco = 64 MHz, Normal Vop =5.0V 6.0 112 | mA
mode Note 5 fin = 32 MHz Note 3 operation ypp =30V 60 | 112
fHoco = 32 MHz, Normal Vob=5.0V 55 10.6
fir = 32 MHz Note 3 operation [yp, =30V 55 | 106
fHoco = 48 MHz, Normal Vop =5.0V 4.7 8.6
fin = 24 MHz Note 3 operation ypp =30V 47 | 86
froco = 24 MHz, Normal Vob=5.0V 4.4 8.2
fin = 24 MHz Note 3 operation ypp =30V 44 | 82
fHoco = 16 MHz, Normal Vob=5.0V 3.3 5.9
fi = 16 MHz Note 3 operation [yp, =30V 33 | 59
HS (high-speed main) | fux = 20 MHz Note 2, Normal Square wave input 3.7 6.8 mA
mode Note 5 Voo = 5.0V operation [Resonator connection 3.9 7.0
fumx = 20 MHz Note 2, Normal Square wave input 3.7 6.8
Voo =3.0V operation [Resonator connection 39 | 7.0
fmx = 10 MHz Note 2, Normal Square wave input 2.3 4.1
Vb =5.0V operation [ Regonator connection 2.3 4.2
fmx = 10 MHz Note 2, Normal Square wave input 2.3 4.1
Voo =3.0V operation [Resonator connection 2.3 4.2
Subsystem clock fsus = 32.768 kHz Note 4 | Normal Square wave input 5.2 77 UA
operation Ta=-40°C operation Resonator connection 5.2 77
fsus = 32.768 kHz Note 4 | Normal Square wave input 5.3 7.7
Ta=+25°C operation [ Regonator connection 53 | 7.7
fsus = 32.768 kHz Note 4 | Normal Square wave input 55 10.6
Ta=+50°C operation [ Regonator connection 5.5 10.6
fsus = 32.768 kHz Note 4 | Normal Square wave input 5.9 13.2
Ta=+70°C operation Resonator connection 6.0 13.2
fsus = 32.768 kHz Note 4 | Normal Square wave input 6.8 175
Ta=+85°C operation [Resonator connection 6.9 17.5
fsus = 32.768 kHz Note 4 | Normal Square wave input 155 | 778
Ta=+105°C operation Resonator connection 155 | 778
(Notes and Remarks are listed on the next page.)
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RL78/G14 3. ELECTRICAL SPECIFICATIONS (G: INDUSTRIAL APPLICATIONS TaA = -40 to +105°C)

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)

tTuIL tTIH

TRJIO

. tTDIL tTDIH

TRDIOAO, TRDIOA1, TRDIOBO, TRDIOB1,
TRDIOCO, TRDIOC1, TRDIODO, TRDIOD1

tTosiL
INTPO \
trei | tTGIH
TRGIOA, TRGIOB \
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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) (2/3)

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

MIN. MAX.

Slp setup time (to SCKpt) Note tsik1 4.0V<EVbooo<55YV, 162 ns
27V<Vb<4.0V,
Cb =30 pF, Rb = 1.4 kQ

2.7V <EVbpo<4.0V, 354 ns
23V<sVWb<27YV,
Cb =30 pF, Ro = 2.7 kQ

2.4V <EVbpo<3.3V, 958 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 <EVbD0<5.5V, 200 ns
27V<Vb<40V,
Cb =30 pF, Rb = 1.4 kQ

2.7V <EVbpo<4.0V, 390 ns
23V<sVb<27Y,
Cb =30 pF, Ro = 2.7 kQ

24V <EVbpo <33V, 966 ns
1.6V<Vb<20V,
Cb =30 pF, Ro=5.5kQ

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

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

CSI mode connection diagram (during communication at different potential

<Master> Vb Vb
SCKp - SCK

RL78 microcontroller  Slp SO User's device
SOp Si

Remark 5. Rb[Q2]: Communication line (SCKp, SOp) pull-up resistance, Cb[F]: Communication line (SCKp, SOp) load capacitance,
Vb[V]: Communication line voltage

Remark 6. 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 7. 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 8. CSI01 of 48-, 52-, 64-pin products, and CSI11 and CSI21 cannot communicate at different potential. Use other CSI for
communication at different potential.
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RL78/G14 3. ELECTRICAL SPECIFICATIONS (G: INDUSTRIAL APPLICATIONS TA = -40 to +105°C)

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

Note 2. 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 3. 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 4. 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. CSI01 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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