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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
22

32KB (32K x 8)

FLASH

4K x 8

4K x 8

1.6V ~ 5.5V

A/D 8x8/10b

Internal

-40°C ~ 85°C (TA)

Surface Mount

32-LQFP

32-LQFP (7x7)
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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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TIMER ARRAY
TIMER ARRAY UNIT1 (4ch)
UNITO (4ch) K PORT 0 K7 P00 to P06
TI00/PO0 — cho = TI10/TO10/P64
TO00/PO1=— ch0 - PORT 1 K B> P10to P17
chi —=TI11/TO11/P65
TIO1/TO01/P16 =—T chi -
- PORT 2 K B> P20to P27
ch2 —=TI12/TO12/P66
TI02/TO02/P17 =—T ch2
K> PORT 3 KZ_> P30, P31
TIO3/TO03/P31 =—T " ch3 l—=TI13/TO13/P67
RXDO/P50 (LINSEL) —|
K PORT 4 T > P40 to P45
<Z> TRGIOA/P50,
TRGIOB/P51
TIMER RD (2ch) TIMER RG - PORT 5 (5 P50 to PSS
TRDIOAO/TRDCLK/P17 <ZI $;GC$Q/E0I1J, °
TRDIOBO/P15, TRDIOCO/P16, GCLKB/PO
TRDIODO/P14 - PORT 6 K B> P60 to P67
TRDIOA1/P13 toTRDIOD1/P10 2> verpy [T TRUICOPO!
— TRJOO/P30 K= PORT 7 B> P70to P77
WINDOW
WATCHDOG B ANI0/P20 to ANIT/P27 - PORT 10 P100
TIMER
T ANIBIP150 to ANIT1/P153
LOW-SPEED - PORT 11 = Pi10, P11
ON-CHIP | —»| 12 BIT INTERVAL K= b converTER (5] ANI6IPO3, ANIT7IPO2,
OSCILLATOR TIMER ANI18/P147, ANI19/P120, 120
ANI20/P100 - PORT 12
(T P121toP124
AVeere/P20 °
REAL-TIME AVrer/P21 P130
RTC1HZ/P30 «—— CLOCK - PORT 13 p137
P140 to P144,
SERIAL ARRAY PORT 14 P146, P147
UNITO (4ch) RL78 CPU CORE
| %‘ CODE FLASH MEMORY
RxDO/PS0 "] UARTO MULTIPLIER & - PORT 15 (2> P150 to P153
TXDO/P51 =—1] DIVIDER
MULITIPLY-
— KRO/P70 to
RAD1PO3 ACCUMULATOR <::>| DATA FLASH MEMORY K| KEYRETURN KB (onts
X —
TXD1/P02 =— UART1 O
POWER ON RESET/|
SCKO00/P30 VOLTAGE ggm_R\g)L
$100/P50 — =] csi00 DETECTOR
S000/P51 —1—] @
SSI00/P62 — ‘
SCKO1/P43 =—1+]
$101/P44 — ol cslot A RESET CONTROL
S001/P45 =—1
SCK10/P04 =—1+] K> ON-CHIP DEBUG TOOLO/P40
S110/P03 —t = csi1o
SO10/P02 +—
SYSTEM N
SCK11/P10 =—te] CONTROL [ :f/if;
SI1/P11 — csii f—
SO11/P12<—: | HIGH-SPEED | f— X2/EXCLK/P122
Voo, Vss, TOOLRXDIP50, o S%N-CHIFE) e “T1P123
SCL00/P30 =— EVooo EVsso TOOLTXD/P51 ILLATOR
SDA00/P50 <— 11C00 le—s XT2/EXCLKS/P124
SCLO1/P43 -—
SDA01/P44 =— lico1 R\écG)b-[ﬁ('?CE)R REGC
SCL10/P04 =— oro
SDA10/P03 <— SERIAL le—= SDAAOPET RxDO/P50 (LINSEL)
KA INTPO/P137
SCL11/P10 =— o INTERFACE IICAO |le——e  SCLAO/PE0
SDA11/P11 =— INTP1PS0,
INTP2/P51
SERIAL [—= SDAA1/P63 (:ZI INTP3/P30,
SERIAL ARRAY K INTERFACE IICA1 |a——w  SCLA1/P62 K= INTERRUPT INTP4/P31
UNTR (4 CONTROL | esipis
o] uwrz |
UART2 INTP6/P140,
TxD2P13 BUZZER OUTPUT KZ3 Ntermiat
RD3P143 —del 7 |laxn] KN PCLBUZ0/P140,
TXD3/P144 <— UART3 CLOCK OUTPUT PCLBUZ1/P141 KT :mg?/ﬁ;‘; 7t0
CONTROL
SCK20/P15 +—1+]
| | DATA TRANSFER K~ DIA CONVERTER
S020/P13 =+ K CONTROL ANO1/P23
SCK21/P70 =—T+]
SI21/P71 —=] csi21 v— COMTZACI:;\TOR
S021/P72
K~ controLLeR I~ vcouTtop120
SCK30/P142 <—* COMPARATORO |a———— |VCMPO/P17
SI30/P143 ——f= Csl30 v C> —— IVREFO/P16
S030/P144 K| ADJUSTMENT = vcouT1/P147
SCK31/P54 <=—1+1 COMPARATOR1 —— IVCMP1/P13
SI31/P53 —=t csi31 [ WREF1/P12
S031/P52 +—1
SCL20/P15 =—T
SDA20/P14 =— 1IG20
SCL21/P70 =+—
SDA21/P71 =—1 lIc21
SCL30/P142 =—
SDA30/P143 =— 1IC30
SCL31/P54 =—
SDA31/P53 =— IIc31
R0O1DS0053EJ0330 Rev. 3.30 IIENESAS Page 32 of 208

Aug 12, 2016



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

Note 1. Total current flowing into Vbb, EVbbo, and EVbb1, including the input leakage current flowing when the level of the input
pin is fixed to Vbb, EVbppo, 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<5.5V@1 MHz to 16 MHz
LS (low-speed main) mode: 1.8V <Vbp<55V@1 MHz to 8 MHz
LV (low-voltage main) mode: 1.6V <Vbp <5.5V@1 MHz to 4 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 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
R01DS0053EJ0330 Rev. 3.30 RENESAS Page 81 of 208

Aug 12, 2016



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)

(7) Communication at different potential (2.5 V, 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 = EVSso = EVsSs1 =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 | tkev1 > 2/fcik | 4.0V < EVopo < 5.5V, 200 1150 1150 ns

27V<Vb<4.0V,
Cb =20 pF, Rb = 1.4 kQ

2.7V <EVbpo < 4.0V, 300 1150 1150 ns
23V<Vb<27YV,
Cb =20 pF, Rb = 2.7 kQ

SCKp high-level 1 | 4.0V <EVono <55V, tkevi/2 - 50 tkevi/2 - 50 tkev1/2 - 50 ns
width 27V<Vb<4.0V,
Cb =20 pF, Ro = 1.4 kQ

2.7V <EVopo< 4.0V, tkey1/2 - 120 tkey1/2 - 120 tkey1/2 - 120 ns
23V<Vb<27YV,
Cb =20 pF, Ro = 2.7 kQ

SCKp low-level tkit [4.0V <EVooo <55V, tkevi/2 -7 tkevi/2 - 50 tkev1/2 - 50 ns
width 27V<Vb<4.0V,
Cb =20 pF, Ro = 1.4 kQ

2.7V <EVbpo< 4.0V, tkey1/2 - 10 tkey1/2 - 50 tkey1/2 - 50 ns
23V<Vb<27YV,
Cb =20 pF, Ro = 2.7 kQ

Slp setup time tsk1  |4.0V<EVboo <55V, 58 479 479 ns
(to SCKpt) Note 1 27V<Vb<4.0V,
Cb =20 pF, Rb = 1.4 kQ

2.7V <EVbpo<4.0V, 121 479 479 ns
23V<Vb<27Y,
Cb =20 pF, Ro = 2.7 kQ

Slp hold time tkst |40V <EVboo<55V, 10 10 10 ns
(from SCKpft) Note 1 27V<Vb<4.0V,
Cb =20 pF, Rb = 1.4 kQ

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

Delay time from tkso1 [4.0V<EVbp0o<55YV, 60 60 60 ns
SCKp! to SOp out- 27V<Vb<40V,
put Note 1 Cb =20 pF, Rb = 1.4 kQ

2.7V <EVooo<4.0V, 130 130 130 | ns

23V<Vb<27YV,
Cb =20 pF, Rb = 2.7 kQ

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

(3) I12C fast mode plus
(TA =-40to +85°C, 1.6 V < EVDD0 = 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.
SCLAO clock frequency fscL Fast mode plus: | 2.7V <EVppo<55V 0 1000 — — kHz
fck > 10 MHz

Setup time of restart condi- | tsu:staA | 2.7 V<EVbpo<5.5V 0.26 — — us
tion

Hold time Note 1 tHp:sTA | 2.7 V<EVDD0<5.5V 0.26 — — us
Hold time when SCLAOQ = “L” | tLow 27V <EVbopo<55V 0.5 — — us
Hold time when SCLAQO = “H” | tHicH 2.7V <EVpp0o<5.5V 0.26 — — us
Data setup time (reception) |tsu:par |2.7V<EVppD0<5.5V 50 — — ns
Data hold time (transmission) | thp:pat | 2.7 V < EVppo < 5.5V 0 0.45 — — us
Note 2

Setup time of stop condition |tsu:sto |2.7V <EVbpo<5.5V 0.26 — — us
Bus-free time tBUF 2.7V <EVpp0<55V 0.5 — — us
Note 1. The first clock pulse is generated after this period when the start/restart condition is detected.
Note 2. The maximum value (MAX.) of tHD: DAT is during normal transfer and a wait state is inserted in the ACK (acknowledge)

timing.

Caution  The values in the above table are applied even when bit 2 (PIOR02) in the peripheral 1/O redirection register 0
(PIORO) is 1. At this time, the pin characteristics (loHz1, loL1, VoH1, VoL1) must satisfy the values in the redirect
destination.

Note 3. The maximum value of Cb (communication line capacitance) and the value of Rb (communication line pull-up resistor) at

that time in each mode are as follows.
Fast mode plus: Cb = 120 pF, Rb = 1.1 kQ

IICA serial transfer timing

__________ fLow o
i
|

—g !
I
tHD: DAT tsu: STA—1 — tHD: STA
tHD: STA
somn | / L AYAR \

Tteur!

Stop Start Restart Stop

condition condition condition condition

Remark n=0,1
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RL78/G14 2. ELECTRICAL SPECIFICATIONS (TA = -40 to +85°C)

2.7 RAM Data Retention Characteristics

(TA = -40 to +85°C, Vss = 0V)

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

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

1l STOP mode Operation mode

RAM data retention ———

VbD

t VDDDR

STOP instruction execution

Standby release signal a
(interrupt request) /

2.8 Flash Memory Programming Characteristics

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

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

2.9 Dedicated Flash Memory Programmer Communication (UART)

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

Parameter Symbol Conditions MIN. TYP. MAX. Unit
Transfer rate During serial programming 115,200 1,000,000 | bps
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RL78/G14 3. ELECTRICAL SPECIFICATIONS (G: INDUSTRIAL APPLICATIONS TaA = -40 to +105°C)

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

This chapter describes the following electrical specifications.
Target products G: Industrial applications Ta = -40 to +105°C
R5F104xxGxx

Caution 1. The RL78 microcontrollers have an on-chip debug function, which is provided for development and
evaluation. Do not use the on-chip debug function in products designated for mass production,
because the guaranteed number of rewritable times of the flash memory may be exceeded when this
function is used, and product reliability therefore cannot be guaranteed. Renesas Electronics is not
liable for problems occurring when the on-chip debug function is used.

Caution 2. With products not provided with an EVbbo, EVDD1, EVsso, or EVss1 pin, replace EVbbo and EVDD1 with
VDD, or replace EVsso and EVssi1 with Vss.

Caution 3. The pins mounted depend on the product. Refer to 2.1 Port Functions to 2.2.1 Functions for each
product in the RL78/G14 User’s Manual.

Caution 4. Please contact Renesas Electronics sales office for derating of operation under TA = +85 to +105°C.
Derating is the systematic reduction of load for the sake of improved reliability.

Remark  When RL78/G14 is used in the range of Ta = -40 to +85°C, see 2. ELECTRICAL SPECIFICATIONS (Ta = -
40 to +85°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) (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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RL78/G14

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

(2) Flash ROM: 96 to 256 KB of 30- to 100-pin products
(TA =-40to +105°C, 2.4 V < EVDDO = EVDD1 < VDD < 5.5V, VSs = EVsSso = EVss1 =0 V)

Parameter | Symbol Conditions MIN. | TYP. | MAX. | Unit
Supply IpD1 Operat- HS (high-speed main) |fHoco = 64 MHz, Basic Vob=5.0V 2.6 mA
current ing mode | mode Note 5 fiH = 32 MHz Note 3 operation [ypn =30V 26
Note ! fHoco = 32 MHz, Basic Vob=5.0V 2.3
fi = 32 MHz Note 3 operation [y/p =30V 2.3
HS (high-speed main) |fHoco = 64 MHz, Normal Vop =5.0V 54 10.9 | mA
mode Note 5 fin = 32 MHz Note 3 operation ypp =30V 54 | 109
fHoco = 32 MHz, Normal Vob=5.0V 5.0 10.3
fir = 32 MHz Note 3 operation [yp, =30V 50 | 103
fHoco = 48 MHz, Normal Voo =5.0V 4.2 8.2
fin = 24 MHz Note 3 operation ypp =30V 42 | 82
froco = 24 MHz, Normal Vob=5.0V 4.0 7.8
fin = 24 MHz Note 3 operation ypp =30V 40 | 78
fHoco = 16 MHz, Normal Vob=5.0V 3.0 5.6
fi = 16 MHz Note 3 operation [yp, =30V 30 | 56
HS (high-speed main) | fux = 20 MHz Note 2, Normal Square wave input 3.4 6.6 mA
mode Note 5 Voo = 5.0V operation [Resonator connection 3.6 6.7
fumx = 20 MHz Note 2, Normal Square wave input 3.4 6.6
Voo =3.0V operation [Resonator connection 36 | 6.7
fmx = 10 MHz Note 2, Normal Square wave input 2.1 3.9
Vb =5.0V operation [ Regonator connection 2.2 4.0
fmx = 10 MHz Note 2, Normal Square wave input 2.1 3.9
Voo =3.0V operation [Resonator connection 22 4.0
Subsystem clock fsus = 32.768 kHz Note 4 | Normal Square wave input 4.9 71 UA
operation Ta=-40°C operation [ Regonator connection 49 | 741
fsus = 32.768 kHz Note 4 | Normal Square wave input 4.9 71
Ta=+25°C operation [ Regonator connection 4.9 71
fsus = 32.768 kHz Note 4 | Normal Square wave input 5.1 8.8
Ta=+50°C operation [Resonator connection 5.1 8.8
fsue = 32.768 kHz Note 4 | Normal Square wave input 5.5 10.5
Ta=+70°C operation [ Regonator connection 55 | 10.5
fsus = 32.768 kHz Note 4 | Normal Square wave input 6.5 14.5
Ta=+85°C operation [ Regonator connection 6.5 14.5
fsus = 32.768 kHz Note 4 | Normal Square wave input 13.0 | 58.0
Ta=+105°C operation [Resonator connection 13.0 | 58.0
(Notes and Remarks are listed on the next page.)
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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) (2/2)
Parameter | Symbol Conditions MIN. TYP. MAX. | Unit
Supply cur- | Ibp2 HALT mode | HS (high-speed main) |fHoco = 64 MHz, Vob =5.0V 0.93 5.16 mA
rent Note 1 Note 2 mode Note 7 fin = 32 MHz Note 4 Voo = 3.0V 0.93 516
fHoco = 32 MHz, Voo =5.0V 0.5 4.47
fin = 32 MHz Note 4 Voo =3.0V 05 | 447
froco = 48 MHz, Vob=5.0V 0.72 4.08
fin = 24 MHz Note 4 VDD =3.0V 072 | 408
fHoco = 24 MHz, Vbob=5.0V 0.42 3.51
fir = 24 MHz Note 4 VoD =3.0V 042 | 351
fHoco = 16 MHz, Vop=5.0V 0.39 2.38
fin = 16 MHz Note 4 Voo =3.0V 039 | 238
HS (high-speed main) | fux = 20 MHz Note 3, Square wave input 0.31 2.83 mA
mode Note 7 Vop =35.0V Resonator connection 0.41 2.92
fmx = 20 MHz Note 3, Square wave input 0.31 2.83
Vop =3.0V Resonator connection 0.41 2.92
fux = 10 MHz Note 3, Square wave input 0.21 1.46
Vop = 5.0V Resonator connection 0.26 1.57
fux = 10 MHz Note 3, Square wave input 0.21 1.46
Vop =3.0V Resonator connection 0.26 1.57
Subsystem clock oper- | fsus = 32.768 kHz Note 5, Square wave input 0.31 0.76 A
ation Ta=-40°C Resonator connection 050 | 0.95
fsus = 32.768 kHz Note 5 | Square wave input 0.38 0.76
Ta=+25°C Resonator connection 0.57 0.95
fsus = 32.768 kHz Note 5. | Square wave input 0.47 3.59
Ta=+50°C Resonator connection 0.70 | 3.78
fsus = 32.768 kHz Note 5, Square wave input 0.80 6.20
Ta=+70°C Resonator connection 1.00 6.39
fsus = 32.768 kHz Note 5 | Square wave input 1.65 10.56
Ta=+85°C Resonator connection 1.84 | 10.75
fsus = 32.768 kHz Note 5 | Square wave input 8.00 65.7
Ta=+105°C Resonator connection 8.00 | 65.7
Ibp3 STOP mode | Ta =-40°C 0.19 0.63 A
Note® | Noted Ta=+25°C 030 | 063
Ta = +50°C 0.41 3.47
Ta=+70°C 0.80 6.08
Ta = +85°C 1.53 10.44
Ta =+105°C 6.50 67.14
(Notes and Remarks are listed on the next page.)
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RL78/G14 3. ELECTRICAL SPECIFICATIONS (G: INDUSTRIAL APPLICATIONS TA = -40 to +105°C)

(2) During communication at same potential (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)

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

SCKp cycle time tkey1 tkeyt > 4/fclk 2.7V <Evbpo <55V 250 ns
24V <EVbpo <55V 500 ns

SCKp high-/low-level width tkH1, tkL1 40V <EVbbo<55V tkey1/2 - 24 ns
27V<EVboo<55V tkey1/2 - 36 ns

2.4V <EVppo <55V tkey1/2 - 76 ns

Slp setup time (to SCKpt) Note 1 tsik1 4.0V<EVbD0<55V 66 ns
2.7V <EVbopo <55V 66 ns

24V <EVbpo<55V 113 ns

Slp hold time (from SCKp1) Note 2 tKsi 38 ns
Delay time from SCKp| to SOp output Note 3 tkso1 C =30 pF Note 4 50 ns

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?” 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 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 =-40to +105°C, 2.4 V < EVDDO = EVDD1 < VDD < 5.5V, VSs = EVsSso = EVss1 =0 V)

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

SCKp cycle time Note 5 tkeyz2 4.0V <EVDD0<5.5V |20 MHz < fuek 16/fmck ns
fmek < 20 MHz 12/fmck ns

27V<EVopo<55V |16 MHz < fmck 16/fmek ns

fuek < 16 MHz 12/fmek ns

24V <EVbpo<55V 12/fmck and 1000 ns

SCKp high-/low-level width tkH2, tkL2 | 4.0 V< EVbpo <55V tkey2/2 - 14 ns
27V<EVbpo<55V tkey2/2 - 16 ns

24V <EVbpo<55V tkey2/2 - 36 ns

Slp setup time (to SCKpt) Note 1 tsik2 27V <EVDD0<55V 1/fmck + 40 ns
24V <EVbpo<55V 1/fmck + 60 ns

Slp hold time (from SCKp1) Note 2 tksi2 1/fmek + 62 ns
Delay time from SCKp| to SOp output Note 3 | tkso2 C =30 pF Note 4 27V <EVop0o<55V 2/fmck + 66 ns
24V <EVpp0<55V 2/fmek + 113 ns

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 SOp output lines.

Note 5. The maximum transfer rate when using the SNOOZE mode is 1 Mbps.

Caution  Select the normal input buffer for the Slp pin and SCKp pin and the normal output mode for the SOp 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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3. ELECTRICAL SPECIFICATIONS (G: INDUSTRIAL APPLICATIONS TA = -40 to +105°C)

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

tkey1, 2
tKL1, 2 tKH1, 2
SCKp \ / V
-7 \_22_/
_ tsik1,2 | tksit, 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 3. ELECTRICAL SPECIFICATIONS (G: INDUSTRIAL APPLICATIONS TA = -40 to +105°C)

Note 5. The smaller maximum transfer rate derived by using fuck/12 or the following expression is the valid maximum transfer
rate.

Expression for calculating the transfer rate when 2.4 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-i)}
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 6. This value as an example is calculated when the conditions described in the “Conditions” column are met.
Refer to Note 5 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 3. ELECTRICAL SPECIFICATIONS (G: INDUSTRIAL APPLICATIONS TA = -40 to +105°C)

(8) Communication at different potential (1.8 'V, 2.5V, 3 V) (simplified 12C mode)

(TA =-40 to +105°C, 2.4 V <EVDDO = EVDD1 < VDD < 5.5V, Vss = EVsso = EVss1 = 0 V) (1/2)
Parameter Symbol Conditions HS (high-speed main) mode Unit
MIN. MAX.
SCLr clock frequency fscL 40V<EVbDo<55YV, 400 Note 1 kHz

27V<Vb<4.0V,
Cb =50 pF, Rb = 2.7 kQ

2.7V <EVbpo<4.0V, 400 Note 1 kHz
23V<Vb<27V,
Cb =50 pF, Ro = 2.7 kQ

40V<EVDbD0<55YV, 100 Note 1 kHz
27V<Vb<4.0V,
Cb =100 pF, Rb = 2.8 kQ

2.7V <EVbpo<4.0V, 100 Note 1 kHz
23V<VWb<27YV,
Cb =100 pF, Rb = 2.7 kQ

24V <EVbp0<3.3V, 100 Note 1 kHz
16V<Vb<20V,
Cb =100 pF, Ro = 5.5 kQ

Hold time when SCLr = “L” tLow 4.0V <EVbpoo<55YV, 1200 ns
27V<Vb<4.0V,
Cb =50 pF, Ro = 2.7 kQ

2.7V <EVbpo <4.0V, 1200 ns
23V<Vb<27YV,
Cb =50 pF, Rb = 2.7 kQ

40V<EVbooo<55YV, 4600 ns
27V<Vb<40V,
Cb =100 pF, Rb = 2.8 kQ

2.7V <EVbpo<4.0V, 4600 ns
23V<sVb<27YV,
Cb =100 pF, Ro = 2.7 kQ

24V <EVbpo <33V, 4650 ns
1.6V<Vb<20V,
Cb =100 pF, Rb = 5.5 kQ

Hold time when SCLr = “H” tHIGH 40V<EVbooo<55YV, 620 ns
27V<Vb<40V,
Cb =50 pF, Ro = 2.7 kQ

2.7V <EVbpo <4.0V, 500 ns
23V<Vb<27V,
Cb =50 pF, Ro = 2.7 kQ

4.0V <EVbpo<55YV, 2700 ns
27V<Vb<4.0V,
Cb =100 pF, Rb = 2.8 kQ

2.7V <EVbpo<4.0V, 2400 ns
23V<sVb<27YV,
Cb =100 pF, Rb = 2.7 kQ

24V <EVbpo <33V, 1830 ns
1.6V<Vb<20V,
Cb =100 pF, Ro = 5.5 kQ
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RL78/G14 3. ELECTRICAL SPECIFICATIONS (G: INDUSTRIAL APPLICATIONS TA = -40 to +105°C)

3.7 RAM Data Retention Characteristics

(Ta =-40to +105°C, Vss = 0V)

Parameter Symbol Conditions MIN. TYP. MAX. Unit
Data retention supply voltage VDDDR 1.44 Note 5.5 \%
Note The value depends on the POR detection voltage. When the voltage drops, the RAM data is retained before a POR reset

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

1 STOP mode Operation mode

RAM data retention ———

VoD

t VDDDR

STOP instruction execution

Standby release signal a
(interrupt request) /

3.8 Flash Memory Programming Characteristics

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

Parameter Symbol Conditions MIN. TYP. MAX. | Unit

System clock frequency fclk |24V <VboD<55V 1 32 MHz
Number of code flash rewrites Cerwr | Retained for 20 years 1,000 Times
Notes 1,2, 3 Ta = 85°C Note 4
Number of data flash rewrites Retained for 1 year 1,000,000
Notes 1,2, 3 Ta=25°C

Retained for 5 years 100,000

Ta = 85°C Note 4

Retained for 20 years 10,000

Ta = 85°C Note 4

Note 1. 1 erase + 1 write after the erase is regarded as 1 rewrite. The retaining years are until next rewrite after the rewrite.

Note 2. When using flash memory programmer and Renesas Electronics self-programming library

Note 3. These are the characteristics of the flash memory and the results obtained from reliability testing by Renesas Electronics
Corporation.

Note 4. This temperature is the average value at which data are retained.

3.9 Dedicated Flash Memory Programmer Communication (UART)

(TA =-40to +105°C, 2.4V <EVDD0 = EVDD1 < VDD < 5.5V, Vss = EVsso = EVss1 =0 V)

Parameter Symbol Conditions MIN. TYP. MAX. Unit
Transfer rate During serial programming 115,200 1,000,000 | bps
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4. PACKAGE DRAWINGS

4. PACKAGE DRAWINGS

4.1

30-pin products

R5F104AAASP, R5F104ACASP, R5F104ADASP, R5F104AEASP, R5F104AFASP, R5F104AGASP
R5F104AADSP, R5F104ACDSP, R5F104ADDSP, R5F104AEDSP, R5F104AFDSP, R5F104AGDSP
R5F104AAGSP, R5F104ACGSP, R5F104ADGSP, R5F104AEGSP, R5F104AFGSP, R5F104AGGSP

JEITA Package Code

RENESAS Code

Previous Code

MASS (TYP) [g]

P-LSSOP30-0300-0.65

PLSP0030JB-B

S30MC-65-5A4-3
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