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Welcome to E-XFL.COM

What is "Embedded - Microcontrollers"?

"Embedded - Microcontrollers" refer to small, integrated
circuits designed to perform specific tasks within larger
systems. These microcontrollers are essentially compact
computers on a single chip, containing a processor core,
memory, and programmable input/output peripherals.
They are called "embedded" because they are embedded
within electronic devices to control various functions,
rather than serving as standalone computers.
Microcontrollers are crucial in modern electronics,
providing the intelligence and control needed for a wide
range of applications.

Applications of "Embedded -
Microcontrollers"

Obsolete

RL78

16-Bit

32MHz

CSI, I2C, LINbus, UART/USART
DMA, LVD, POR, PWM, WDT
22

64KB (64K x 8)

FLASH

4K x 8

5.5K'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

1.3.8

64-pin products

* 64-pin plastic LQFP (14 x 14 mm, 0.8 mm pitch)
* 64-pin plastic LQFP (12 x 12 mm, 0.65 mm pitch)
* 64-pin plastic LFQFP (10 x 10 mm, 0.5 mm pitch)
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Note 1.
Note 2.

Caution 1.
Caution 2.
Caution 3.

Remark 1.
Remark 2.

Remark 3.

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

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

Make EVsso pin the same potential as Vss pin.

Make VpD pin the potential that is higher than EVbpo pin.
Connect the REGC pin to Vss pin via a capacitor (0.47 to 1 uF).

For pin identification, see 1.4 Pin Identification.
When using the microcontroller for an application where the noise generated inside the microcontroller must be reduced,
it is recommended to supply separate powers to the Vbb and EVDDo pins and connect the Vss and EVsso pins to

separate ground lines.

P30/INTP3/RTC1HZ/SCK00/SCLO0/TRJOO

PO5/(INTP10)
POB/(INTP11)/(TRJIO0)
P70/KRO/SCK21/SCL21
P71/KR1/SI21/SDA21
P72/KR2/S021

P73/KR3/S001
P74/KR4/INTP8/SI01/SDA01
P75/KR5/INTP9/SCK01/SCLO1
P76/KR6/INTP10/(RXD2)
P77/KR7/INTP11/(TXD2)

P31/TI03/TO03/INTP4/(PCLBUZ0)/(TRJIO0)

P63
P62/SSI00

P61/SDAAO
P60/SCLAO

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

(PIORO, 1).
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RL78/G14

1. OUTLINE

* 100-pin plastic LQFP (14 x 20 mm, 0.65 mm pitch)
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Mounted on the 384 KB or more code flash memory products.

Make EVsso, EVssi pins the same potential as Vss pin.
Make VbD pin the potential that is higher than EVbpo, EVDD1 pins (EVbbo = EVDD1).
Connect the REGC pin to Vss pin via a capacitor (0.47 to 1 uF).

For pin identification, see 1.4 Pin Identification.
When using the microcontroller for an application where the noise generated inside the microcontroller must be reduced,

P146/(INTP4)
P111

P110/(INTP11)

P101

P10/SCK11/SCL11/TRDIOD1
P11/S111/SDA11/TRDIOC1/(RXDO_1) "
P12/SO11/TRDIOB1/IVREF1/(INTP5)/(TxDO_1) "
P13/TxD2/SO20/TRDIOA1/IVCMP1
P14/RxD2/S120/SDA20/TRDIODO/(SCLAO)
P15/SCK20/SCL20/TRDIOBO/(SDAAO)

P16/TI01/TO01/INTP5/TRDIOCO/IVREF0/(SI00)/(RXDO)
P17/TI02/TO02/TRDIOAO/TRDCLK/IVCMPO/(SO00)/(TXDO)
P57/(INTP3)

P56/(INTP1)

P55/(PCLBUZ1)/(SCKO00)

P54/SCK31/SCL31

P53/S131/SDA31

P52/SO31

P51/SO00/TXDO/TOOLTXD/TRGIOB

P50/S100/RxD0/TOOLRXD/SDAO0/TRGIOA/(TRJOO)

it is recommended to supply separate powers to the Vbbp, EVDDo and EVDD1 pins and connect the Vss, EVsso and EVss1

pins to separate ground lines.

Remark 3.

(PIORO, 1).

Functions in parentheses in the above figure can be assigned via settings in the peripheral 1/O redirection register 0, 1
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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
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RL78/G14 1. OUTLINE

(2/12)
44-pin 48-pin 52-pin 64-pin
ltem R5F104Fx R5F104Gx R5F104Jx R5F104Lx
(x=FtoH,J) (x=FtoH,J) (x=FtoH,J) (x=FtoH,J)
Clock output/buzzer output 2 2 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 10 channels 10 channels 12 channels 12 channels
D/A converter 2 channels

Comparator 2 channels

Serial interface [44-pin products]

« CSI: 1 channel/lUART (UART supporting LIN-bus): 1 channel/simplified I12C: 1 channel

« CSI: 1 channel/UART: 1 channel/simplified 12C: 1 channel

+ CSI: 2 channels/UART: 1 channel/simplified I12C: 2 channels

[48-pin, 52-pin products]

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

« CSI: 2 channels/UART: 1 channel/simplified 12C: 2 channels

[64-pin products]

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

+ CSI: 2 channels/UART: 1 channel/simplified I2C: 2 channels

12C bus 1 channel 1 channel 1 channel 1 channel

Data transfer controller (DTC) 31 sources 32 sources 33 sources
Event link controller (ELC) Event input: 22

Event trigger output: 9
Vectored inter- Internal 24 24 24 24
rupt sources External 7 10 12 13
Key interrupt 4 6 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 (TAa = —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 t0 4.06 V (14 stages)
On-chip debug function Provided
Power supply voltage Vob =1.6t0 5.5V (Ta =-40 to +85°C)

VoD =2.410 5.5V (TAa =-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)

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

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

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

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

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

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

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

(2) During communication at same potential (CSI mode) (master mode, SCKp... internal clock output, corre-
sponding CSI00 only)
(TA =-40to +85°C, 2.7 V < EVDDO = EVDD1 < VDD < 5.5V, Vss = EVsso = EVss1 =0 V)

Parameter Symbol Conditions HS (high-speed LS (low-speed LV (low-voltage Unit
main) mode main) mode main) mode
MIN. MAX. MIN. MAX. MIN. MAX.
SCKp cycle time tkey1 tkey1 2 2/fcik | 4.0 V< EVopo<5.5V 62.5 250 500 ns
27V <EVpD0o<55V 83.3 250 500 ns
SCKp high-/low-level tKH1, 40V<EVbD0<55V tkevy1/2 -7 tkey1/2 - 50 tkey1/2 - 50 ns
width W 27V <EVonn<55V tkoy1/2 - 10 tkey1/2 - 50 tkey1/2 - 50 ns
Slp setup time (to SCKp?) | tsik1 40V <EVbp0<55V 23 110 110 ns
Note ! 27V <EVono <55V 33 110 110 ns
Slp hold time (from ks 2.7V <EVbpo<55V 10 10 10 ns
SCKpt) Note 2
Delay time from SCKp| to | tkso1 C =20 pF Note 4 10 10 10 ns
SOp output Note 3

Note 1. When DAPmn = 0 and CKPmn = 0, or DAPmn = 1 and CKPmn = 1. The Slp setup time becomes “to SCKp|” when
DAPmn = 0 and CKPmn = 1, or DAPmn = 1 and CKPmn = 0.

Note 2. When DAPmn = 0 and CKPmn = 0, or DAPmn = 1 and CKPmn = 1. The Slp hold time becomes “from SCKp|” when
DAPmn = 0 and CKPmn = 1, or DAPmn = 1 and CKPmn = 0.

Note 3. When DAPmn = 0 and CKPmn = 0, or DAPmn = 1 and CKPmn = 1. The delay time to SOp output becomes “from
SCKp?1” when DAPmn = 0 and CKPmn = 1, or DAPmn = 1 and CKPmn = 0.

Note 4. C is the load capacitance of the SCKp and SOp output lines.

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

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

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

Remark 3. fmck: Serial array unit operation clock frequency
(Operation clock to be set by the CKSmn bit of serial mode register mn (SMRmn). m: Unit number,
n: Channel number (mn = 00))
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RL78/G14 2. ELECTRICAL SPECIFICATIONS (TA = -40 to +85°C)

(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)

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

SDAr

VDD

T

RL78 microcontroller

SCLr

SDA

SCL

User’s device

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

1/fscL

tLow

tHIGH

SCLr \

SDAr /_\

tHD: DAT

tsu: DAT

Remark 1. Rb[Q]: Communication line (SDAr) pull-up resistance, Cb[F]: Communication line (SDAr, SCLr) load capacitance
Remark 2. r: IIC number (r = 00, 01, 10, 11, 20, 21, 30, 31), g: PIM number (g =0, 1, 3 to 5, 14),

h: POM number (h=0,1,3t0 5, 7, 14)

Remark 3. fmck: Serial array unit operation clock frequency

(Operation clock to be set by the CKSmn bit of serial mode register mn (SMRmn). m: Unit number (m =0, 1),
n: Channel number (n = 0 to 3), mn = 00 to 03, 10 to 13)
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RL78/G14

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

(9) Communication at different potential (1.8 V, 2.5 V, 3 V) (CSI mode) (slave mode, SCKp... external clock

input)
(TA =-40to +85°C, 1.8 V <EVDD0 = EVDD1 < VDD < 5.5V, Vss = EVsso = EVsSs1 =0 V)
Parameter Symbol Conditions HS (high-speed LS (low-speed LV (low-voltage Unit
main) mode main) mode main) mode
MIN. MAX. MIN. MAX. MIN. MAX.
SCKp cycle time | tkcy2 40V <EVbpo<5.5V, |24 MHz < fuck 14/fmck — — ns
Note 1 27TV<Vb<40V 20 MHz < fck < 24 MHz | 12/fuck — — ns
8 MHz < fmck < 20 MHz 10/fmck — — ns
4 MHz < fmck < 8 MHz 8/fmck 16/fmck — ns
fmck < 4 MHz 6/fmMck 10/fmck 10/fmck ns
2.7V <EVbpo< 4.0V, | 24 MHz < fuck 20/fmek — — ns
23V=Vo<27V 150 MHz < fuck < 24 MHz | 16/fuck — — ns
16 MHz < fmck <20 MHz | 14/fmck — — ns
8 MHz < fmck < 16 MHz 12/fmck — — ns
4 MHz < fmck < 8 MHz 8/fmck 16/fmck — ns
fmck < 4 MHz 6/fMck 10/fmck 10/fmck ns
1.8 V<EVDD0< 3.3V, |24 MHz < fmck 48/fmck — — ns
16V<Vo<20V 50 MHz < fuck < 24 MHz | 36/fuck — — ns
Note 2
16 MHz < fmck <20 MHz | 32/fmck — — ns
8 MHz < fmck < 16 MHz 26/fmek — — ns
4 MHz < fmck < 8 MHz 16/fmck 16/fmck — ns
fmck <4 MHz 10/fmck 10/fmck 10/fmck ns
SCKp high-/ tKH2, 40V<EVDD0<55V,27V<Vb<4.0V tkeyz/2 tkeya/2 tkeya/2 ns
low-level width tkL2 -12 - 50 -50
27V<EVbpo<4.0V,23V<Vb<27V tkcy2/2 tkcy2/2 tkey2/2 ns
-18 - 50 -50
1.8V <EVbpo<3.3V,1.6V<Vp<20V Note2 tkeva/2 tkeyz/2 tkey2/2 ns
-50 - 50 -50
Slp setup time tsik2 40V <EVDoD0<55V,27V<Vb<4.0V 1/fmck 1/fmck 1/fmck ns
(to SCKpt) Note 3 +20 +30 +30
27V<EVbpbo<4.0V,23V<Vb<27V 1/fmck 1/fmck 1/fmck ns
+20 +30 +30
1.8V <EVDD0<3.3V,1.6V<Vb<20V Note2 1/fmck 1/fmck 1/fmck ns
+30 +30 +30
Slp hold time tksi2 1/fmck 1/fmck 1/fmck ns
(from SCKp1) + 31 +31 +31
Note 4
Delay time from | tkso2 40V<EVDD0<55V,27V<Vb<4.0V, 2/fmek 2/fmek 2/fmek ns
SCKpl to SOp Cb =30 pF, Rb = 1.4 kQ +120 +573 +573
Note 5
output Note 27V<EVopo<4.0V,23V<Vb<27V, 2/fuck 2/fuck 2fuck | ns
Cb =30 pF, Rb = 2.7 kQ +214 +573 +573
1.8V<EVDbpo<3.3V,1.6V<Vb<2.0V Note2 2/fmeck 2/fmek 2/fmek ns
Cb =30 pF, Rv = 5.5 kQ +573 +573 +573
(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) 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. When high-speed on-chip oscillator and subsystem clock are stopped.

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

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

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

HS (high-speed main) mode: 2.7 V<Vbpp <5.5 V@1 MHz to 32 MHz
2.4V <Vpb<5.5V@1 MHz to 16 MHz

Remark 1. fux: High-speed system clock frequency (X1 clock oscillation frequency or external main system clock frequency)
Remark 2. fHoco: High-speed on-chip oscillator clock frequency (64 MHz max.)

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

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

Remark 5. Except subsystem clock operation, temperature condition of the TYP. value is Ta = 25°C
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RL78/G14 3. ELECTRICAL SPECIFICATIONS (G: INDUSTRIAL APPLICATIONS TA = -40 to +105°C)

(5) Communication at different potential (1.8V, 2.5V, 3V) (UART mode)

(TA =-40to +105°C, 2.4 V < EVDDO = EVDD1 < VDD < 5.5V, VSs = EVsSso = EVss1 =0 V) (272)
Parameter Symbol Conditions HS (high-speed main) mode Unit
MIN. MAX.
Transfer rate reception 40V <EVbpo <55V, fmck/12 Note 1 bps

27V<Vb<40V

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

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

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

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

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

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

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

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

Caution  Select the TTL input buffer for the RxDq pin and the N-ch open drain output (Vop tolerance (for the 30- to 52-pin
products)/EVpp tolerance (for the 64- to 100-pin products)) mode for the TxDq pin by using port input mode
register g (PIMg) and port output mode register g (POMg). For ViH and ViL, see the DC characteristics with TTL
input buffer selected.

Remark 1. Vb [V]: Communication line voltage

Remark 2. g: UART number (q = 0 to 3), g: PIM and POM number (g =0, 1, 5, 14)

Remark 3. fmck: Serial array unit operation clock frequency
(Operation clock to be set by the CKSmn bit of serial mode register mn (SMRmn). m: Unit number,
n: Channel number (mn = 00 to 03, 10 to 13)

Remark 4. UART2 cannot communicate at different potential when bit 1 (PIOR01) of peripheral I/O redirection register 0 (PIORO) is
1.
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RL78/G14 3. ELECTRICAL SPECIFICATIONS (G: INDUSTRIAL APPLICATIONS TA = -40 to +105°C)

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)

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)

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)

3.6.6 LVD circuit characteristics

(1) Reset Mode and Interrupt Mode
(TA =-40to +105°C, VPDR< VDD <5.5V,Vss =0V)

Parameter Symbol Conditions MIN. TYP. MAX. Unit

Voltage detection | Supply voltage level | VLvbo Rising edge 3.90 4.06 4.22 \Y
threshold Falling edge 3.83 3.98 413

VLvD1 Rising edge 3.60 3.75 3.90 \Y

Falling edge 3.53 3.67 3.81 \%

VLwvD2 Rising edge 3.01 3.13 3.25 \Y

Falling edge 2.94 3.06 3.18 \%

VLvD3 Rising edge 2.90 3.02 3.14 \Y

Falling edge 2.85 2.96 3.07 \%

VLvD4 Rising edge 2.81 2.92 3.03 \Y

Falling edge 2.75 2.86 2.97 \%

VLvD5 Rising edge 2.70 2.81 2.92 \Y

Falling edge 2.64 2.75 2.86 \%

VLvD6 Rising edge 2.61 2.71 2.81 \Y

Falling edge 2.55 2.65 2.75 \%

Vwvp7 Rising edge 2.51 2.61 2.71 \Y

Falling edge 2.45 2.55 2.65 \%

Minimum pulse width tw 300 us

Detection delay time 300 us
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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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4. PACKAGE DRAWINGS

R5F104GAANA, R5F104GCANA, R5F104GDANA, R5F104GEANA, R5F104GFANA, R5F104GGANA,

R5F104GHANA, R5F104GJANA

R5F104GADNA, R5F104GCDNA, R5F104GDDNA, R5F104GEDNA, R5F104GFDNA, R5F104GGDNA,

R5F104GHDNA, R5F104GJDNA

R5F104GAGNA, R5F104GCGNA, R5F104GDGNA, R5F104GEGNA, R5F104GFGNA, R5F104GGGNA,

R5F104GHGNA, R5F104GJGNA
R5F104GKANA, R5F104GLANA
R5F104GKGNA, R5F104GLGNA

JEITA Package Code

RENESAS Code

Previous Code

MASS (TYP) [g]

P-HWQFN48-7x7-0.50

PWQNO0048KB-A

48PJN-A
P48K8-50-5B4-5

0.13

DETAILOF (A) PART

—— > ——

Referance| Pimension in Millimeters
Symbol | Min Nom | Max
D 6.95 7.00 7.05
D2 E 695 | 7.00 | 7.5
A 0.70 0.75 0.80
1 /EXPOSED DIE PAD - o1 T oz omo
12
UUUUUUUUUUY 1, ] | — | 0%0 | —
48P Lp 0.30 0.40 0.50
g g x — | — | oo0s
-] d y — — 0.05
-] d
P d
») + d E2
»] d
-] d
= d ITEM D2 E2
) = MIN [NOM[MAX| MIN [NOM[MAX
7P 57 EXPOSED
DIE PAD A |5.45|5.50|5.55|5.45(5.50|5.55
Q}ﬂ nnann 0 2,) VARIATIONS
—Lp e
b
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4. PACKAGE DRAWINGS

4.10

100-pin products

R5F104PFAFB, R5F104PGAFB, R5F104PHAFB, R5F104PJAFB
R5F104PFDFB, R5F104PGDFB, R5F104PHDFB, R5F104PJDFB
R5F104PFGFB, R5F104PGGFB, R5F104PHGFB, R5F104PJGFB

JEITA Package Code

RENESAS Code

Previous Code

MASS (TYP) [g]

P-LFQFP100-14x14-0.50

PLQPO100KE-A

P100GC-50-GBR-1

0.69

75
76

51
50

detail of lead end

L
ﬁ c—
\
L\
6 j L
Lp
(UNIT:mm)
ITEM DIMENSIONS
D 14.00+0.20
E 14.00+0.20
HD 16.00+0.20
HE 16.00+0.20
A 1.60 MAX.
Al 0.10+0.05
A2 1.40+0.05
0.25
b 0.22£0.05
+0.055
c 0.1457 4075
L 0.50
Lp 0.60+0.15
L1 1.00+0.20
o+ 5°
s
le] 0.50
X 0.08
y 0.08
ZD 1.00
ZE 1.00

©2012 Renesas Electronics Corporation. All rights reserved.

R01DS0053EJ0330 Rev. 3.30

Aug 12, 2016

RENESAS

Page 206 of 208



RL78/G14

4. PACKAGE DRAWINGS

R5F104PFAFA, R5F104PGAFA, R5F104PHAFA, R5F104PJAFA
R5F104PFDFA, R5F104PGDFA, R5F104PHDFA, R5F104PJDFA
R5F104PFGFA, R5F104PGGFA, R5F104PHGFA, R5F104PJGFA

R5F104PKAFA, R5F104PLAFA

R5F104PKGFA, R5F104PLGFA

JEITA Package Code

RENESAS Code

Previous Code

MASS (TYP) [g]

P-LQFP100-14x20-0.65

PLQP0100JC-A

P100GF-65-GBN-1

0.92

HD
D
ionononnonannoonnnaonoonnononon
l:80 51:
=8t 505
= =
= = i
= —+ = HE S
| SO M= £
1 L 30 [J
qootutvuuuovooupououooygoooood_—— v
LZE
—=—2D
JEIFTUEIN:
A7

detail of lead end

A3

¢ —
|
et
ol
L
Lp
(UNIT:mm)
ITEM _DIMENSIONS
D  20.00+0.20
E  14.00£0.20
HD  22.00£0.20
HE  16.00£0.20
A 1.60 MAX.
A1 0.10£0.05
A2 1.40£0.05
0.25
+0.08
b 032 ¢07
+0.055
¢ 0145°0l045
L 050
Lp  0.60:0.15
L1 1.00:0.20
o+5°
o 315
le] 0.65
x 013
y 010
7D 0575
ZE 0825
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