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RL78/G1D CHAPTER 1 OUTLINE

1.2 List of Part Numbers

Figure 1-1. Part Number, Memory Size, and Package of RL78/G1D

PartNo.R5F11AGGAxXxxNB#20

Packing
#20 : Tray
#40 : Embossed Tape

L——— Package type:
NB : HWQFN, 0.40 mm pitch

ROM number (Omitted with blank products)

Fields of application:
A : Consumer applications, operating ambient temperature :Ta = - 40 to +85 °C
D : Industrial applications, operating ambient temperature : Ta = - 40 to +85 °C

ROM capacity:
G: 128KB
H: 192KB
J : 256 KB

Pin count:
G : 48-pin

RL78/G1D group

Memory type:
F : Flash memory

Renesas MCU

Renesas semiconductor product

Table 1-1. List of Ordering Part Numbers

Pin count Package Fields of Application**® Ordering Part Number Code Flash Memory | Data Flash Memory
48 pins Plastic WQFN (6 x 6) A R5F11AGGANB#20 128 KB 8 KB
R5F11AGGANB#40
D R5F11AGGDNB#20
R5F11AGGDNB#40
A R5F11AGHANB#20 192 KB 8 KB
R5F11AGHANB#40
D R5F11AGHDNB#20
R5F11AGHDNB#40
A R5F11AGJANB#20 256 KB 8 KB
R5F11AGJANB#40
D R5F11AGJDNB#20
R5F11AGJDNB#40

Note For the fields of application, see Figure 1-1 Part Number, Memory Size, and Package of RL78/G1D.

Caution The ordering part numbers represent the numbers at the time of publication. For the latest ordering
part numbers, refer to the target product page of the Renesas Electronics website.

R0O1DS0258EJ0120 Rev.1.20 Page 3 of 74
Dec 16, 201
ec 16,2016 RENESAS



RL78/G1D CHAPTER 1 OUTLINE

1.3 Pin Configuration (Top View)

<R> e 48-pin plastic WQFN (6 x 6 mm, 0.4 mm pitch)
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Cautions 1. Connect the REGC pin to Vss via a capacitor (0.47 to 1 uF).
2. Connect the metal pad (GND1) on the back of the package that has the same potential as AVss_rr.

Remarks 1. For pin identification, see 1.4 Pin Identification.
2. Functions in parentheses in the above figure can be assigned via settings in the peripheral 1/O redirection
register (PIOR)..

R01DS0258EJ0120 Rev.1.20 Page 4 of 74
Dec 16, 2016 RENESAS



RL78/G1D CHAPTER 1 OUTLINE

1.5 Block Diagram

TIMER ARRAY
PORT 0 P00 to P03
R = T e
TI00/PO0 ——>
ch0
TO00/PO1 = PORT 1 77> P10to P16
TI01/TO01/P16 ~—F= ch1 PORT 2 2 P20 10 P23
(TI02/T002/P15) ~— -] h2
PORT 3 P30
(TIO3TO03/P14) == ch3
<:> PORT 4 P40
(TI04/TO04/P13) <+ chd
(TIO5/TO05/P12) P* PORT6  K=Z> P60, P61
(TIOB/TO06/P11) ~—t = oh6 PORT?7
K—] P120
. CODE FLASH MEMORY H
(TI07/TO07/P10) h7 %II_JL? Y K PORT12 "7 p121 10 pr2s
CORE K— {a7a FLASH MEMORY i P130
— il PORT 13
WINDOW P137
WATCHDOG [ @
TIMER N PORT14 K 2> P140, P147
RN 12- BIT INTERVAL - @ ANI0/P20 to
OSCILLATOR TIMER ANI3/P23
I ANI16/P03, ANI17/P02,
\—, REALTIME |/ RAM KID| A converTER ANI18/P147, ANI19/P120
RTC1HZ/P30 ~—| CLOCK
AVrerr/P20
AVRrerm/P21
SERIAL ARRAY
UNITO (4ch) POWER ON
RXDO/P RESETNOLTAGE CF’ gﬁ{_‘g’&
TXDO/P12 ~—] UARTO DETECTOR
RxD1/P03 ——}~] UARTT o SERIAL SCLAO/P6O(SCLAO/P14)
TxD1/P02 +— < INTERFACE IICAQ |«——» SDAA0/P61(SDAAO/P13) [ ReseT contrOL
SCKOO/P10 i
SI00/P11 Csioo
S000/P12 BUZZER OUTPUT I
SCLOO/P10 o] 1c00 <:> _________ |~ PCLBUZO/P140 12| ON-CHIP DEBUG TOOLO/P40
. CLOCK
SDAQO/P11
OUTPUTCONTROL
SYSTEM RESET
TR CONTROL  fe—— Xx1/P121
ST o (| - pVDER CRC - HIGH-SPEED| [T~ X2/EXCLKIP122
SCK20/P15 MULITIPLY- ON-CHIP | f*+——xT1/P123
ACCUMULATOR OSCILLATOR| |,
XT2/EXCLKS/P124
SI20/P14 CSI20
S020/P13
DIRECT MEMORY VOLTAGE
SCL20/P15~— o2 (5 K2)|access conTroL REGULATOR REGC
SDA20/P14 ~—
csi21 BCD
)l ADJUSTMENT INTPO/P137
H INTERRUPT [+ INTP3/P30
r CONTROL —— INTP5/P16
— — e INTP6/P140
SCK21/P70 SO21/P72
SI21/PT1 ES ro5 || P74 INT_RF
1
SPI | CONTROL
GPIO0/TXSELH_RF. RFCTLEN
GPIO1/TXSELL_RF =—»] 32.768 kHz RF TRANSCEIVER (RF Unit) I XTAL1_RF
GPIO2/CLKOUT_RF = o S?C“:-LCLA':"TF(’)R ——— XTAL2_RF
GPIO3/EXSLK_RF E— Bgtg‘m
ANT
‘ ‘ ‘ ‘ Ico, IC1
TOOLRXD/P11, GND1
TOOLTxD/P12 Voo Ves

Voo_re Vss_re
AVop_RF AVss_rr

Remark Functions in parentheses in the above figure can be assigned via settings in the peripheral 1/0 redirection
register (PIOR).
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RL78/G1D CHAPTER 1 OUTLINE

Notes 1. This is about 19 KB when the self-programming function is used.
2. When RF is used, this count includes the pins that connect the MCU with the RF transceiver by the user
externally on the board.

R01DS0258EJ0120 Rev.1.20 Page 8 of 74
Dec 16, 2016 ;{ENESAS



RL78/G1D

2. ELECTRICAL SPECIFICATIONS

2. ELECTRICAL SPECIFICATIONS

Caution 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.
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RL78/G1D 2. ELECTRICAL SPECIFICATIONS

Absolute Maximum Ratings (Ta = 25°C) (2/2)

Parameter Symbols Conditions Ratings Unit
Output current, | low1 Per pin (This is applicable to all pins listed below.) -40 mA
high Total of all pins | PO, PO1, P02, P03, P40, P120, P130, P140 70 mA

—170mA P10, P11, P12, P13, P14, P15, P16, P30, P147 -100 mA
lonz Per pin (This is applicable to all pins listed below.) -0.5 mA
Total of all pins P20, P21, P22, P23 -2 mA
loHMRF Per pin GPIOO0, GPIO1, GPIO2, GPIO3 -17 mA
Output current, | loL1 Per pin (This is applicable to all pins listed below.) 40 mA
low Total of all pins P00, P01, P02, P03, P40, P120, P130, P140 70 mA
170mA P10, P11, P12, P13, P14, P15, P16, P30, P60, P61, 100 mA
P147
loL2 Per pin (This is applicable to all pins listed below.) 1 mA
Total of all pins P20, P21, P22, P23 5 mA
loLrF Per pin GPIO0, GPIO1, GPIO2, GPIO3 17 mA
Operating Ta In normal operation mode —40 to +85 °C
ambient In flash memory programming mode —40 to +85 °C
temperature
Storage Tstg —65 to +150 °C
temperature

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

Remarks 1. Unless specified otherwise, the characteristics of alternate-function pins are the same as those of the port
pins.
2. AVrer+ : + side reference voltage of the A/D converter.
3. Reference voltage is Vss.
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RL78/G1D 2. ELECTRICAL SPECIFICATIONS

2.4.4 Input leakage current

(TA=-40 to +85°C, 1.6 V < Vbp = Vbop_RrRF = AVbD_RF < 3.6 V, Vss = Vss_rRF = AVss_rRF = 0 V)

ltems Symbol Conditions MIN. TYP. | MAX. Unit
Input leakage current, | lun VI = Voo P00, P01, P02, P03, P10, P11, P12, P13, P14, 1 uA
high P15, P16, P30, P40, P60, P61, P120, P140,
P147
ILiH2 VI = Vop P20, P21, P22, P23, P137, RESET 1 uA
ILiHa VI = Voo P121, P122, P123, In input port 1 uA
P124 (EXCLK, In external clock input 1 HA
EXCLKS) (XT1, XT2) )
In resonator connection 10 uA
ILIHRF VI = Vop_RrF GPI100, GPI0O1, GPI02, GPIO3 10 MA
Input leakage current, | I VI = Vss P00, P01, P02, P03, P10, P11, P12, P13, P14, -1 MA
low P15, P16, P30, P40, P60, P61, P120, P140,
P147
lLie VI = Vss P20, P21, P22, P23, P137, RESET -1 uA
Iuis VI = Vss P121, P122, P123, In input port -1 MA
P124 (EXCLK, In external clock input -1 uA
EXCLKS) (XT1, XT2)
In resonator connection -10 HA
lLire VI = Vss_rF GPIOO0, GPIO1, GPI02, GPIO3 -10 UA

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

2.4.5 Resistance

(Ta=-40 to +85°C, 1.6 V < Vbp = Vpp_rF = AVbD_RF < 3.6 V, Vss = Vss_ RF = AVss_rRF =0 V)

ltems Symbol Conditions MIN. TYP. MAX. Unit
On-chip pll-up Ru VI =Vss P00, P01, P02, P03, P10, P11, P12, P13, P14, 10 20 100 kQ
resistance P15, P16, P30, P40, P120, P140, P147
In input mode

Remark Unless specified otherwise, the characteristics of alternate-function pins are the same as those of the port
pins.
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RL78/G1D 2. ELECTRICAL SPECIFICATIONS

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

During HALT instruction execution by flash memory.

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

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

oo Dbd

When high-speed on-chip oscillator and high-speed system clock are stopped. When 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.
Not including the current flowing into the RTC, 12-bit interval timer, and watchdog timer.
7. Relationship between operation voltage width, operation frequency of CPU and operation mode is as below.
HS (high-speed main) mode: 2.7 V <Vop< 3.6 V@1 MHz to 32 MHz
24V <Vop<3.6 V@1 MHz to 16 MHz
LS (low-speed main) mode: 1.8V <Vop<3.6 V@1 MHz to 8 MHz
LV (low-voltage main) mode: 1.6V <Vbop<3.6 V@1 MHz to 4 MHz
8. If operation of the subsystem clock when STOP mode, same as when HALT mode of subsystem clock
operation.
9. The upper value is for square-wave input and the lower is with an oscillator connected.

Remarks 1. fux: High-speed system clock frequency (External main system clock frequency)
2. fin: High-speed on-chip oscillator clock frequency
3. fsus: Subsystem clock frequency (XT1 clock oscillation frequency)
4. Except subsystem clock operation and STOP mode, temperature condition of the TYP. value is Ta = 25°C
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RL78/G1D 2. ELECTRICAL SPECIFICATIONS

(3) Current for each peripheral circuit

(TA=—-40 to +85°C, 1.6 V < Vop = Vop_rF = AVop_rF < 3.6 V, Vss = Vss_rRF = AVss_rRF = 0 V)

Parameter Symbol Conditions MIN.| TYP. | MAX. | Unit
Low-speed on-chip oscillator | s """ 0.20 pA
operating current
Current when PCLBUZO and | Ipcex "t 1.0 pA

EXSLK_RF are connected
together and MCU supplies
RF slow clock to RF

RTC operating current [rrg Notes 123 0.02 pA
12-bit interval timer operating | lir Notes 24 0.02 pA
current
Watchdog timer operating lwor N 25 | fi is 15 kHz 0.22 pA
current
A/D converter operating laoc "¢ | When conversion | AVrere = Voo = 3.0 V 05| 07 |mA

current at maximum speed

A/D converter reference laprer VOt ! 75.0 pA

voltage current

Thermometer sensor Irwps Note ! 75.0 A

operating current

LVD operating current Joy Nete 7 0.08 pA

Flash self-programming lrsp Notes 9 2.50 | 12.20 | mA

operating current

BGO current lsco M -8 250 | 12.20 | mA

SNOOZE operating current Isnoz Note ! ADC operation The mode is performed N *° 0.50 | 0.60 | mA
The A/D conversion operations 120 | 144 | mA

are performed, Low voltage
mode, AVrerp = Vop = 3.0 V

CSI/UART operation 0.70 | 0.84 | mA

Notes 1.
2.
3.

8.
9.

Current flowing to Voo.

When high speed on-chip oscillator and high-speed system clock are stopped.

Current flowing only to the real-time clock (RTC) (excluding the operating current of the XT1 oscillator). The
value of the current value of the RL78 microcontroller is the sum of the values of either Ibb1 or lbp2, and Irtc,
when the real-time clock operates in operation mode or HALT mode. Also, add the value of IFIL in case of
selecting low-speed on-chip oscillator. Ipp2 subsystem clock operation includes the operational current of the
real-time clock.

Current flowing only to the 12 bit interval timer (including the operating current of the low-speed on-chip
oscillator). The current value of the MCU is the sum of Iop1 or Iop2 and it when fcik = fsus when the watchdog
timer operates in STOP mode. When using low-speed on-chip oscillator, add IFiL.

Current flowing only to the watchdog timer (including the operating current of the low-speed on-chip oscillator).
The current value of the MCU is the sum of lpp1, Ipp2 or Ipps and Iwpt when the watchdog timer is in operation.
Current flowing only to the A/D converter. The current value of MCU is the sum of Iop1 or Iop2 and labc when the
A/D converter operates in an operation mode or the HALT mode.

Current flowing only to the LVD circuit. The current value of MCU is the sum of lpbb1, Ibp2 or Iops and ILvi when
the LVD circuit is in operation.

Current flowing when operates rewriting to Data flash.

Current flowing when operates flash self-programming.

10. Shift time to the SNOOZE mode is referred User's Manual: Hardware.
(Remarks are listed on the next page.)
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RL78/G1D 2. ELECTRICAL SPECIFICATIONS

(2) During communication at same potential (CSI mode) (master mode, SCKp... internal clock output, supporting
CSI00 only)

(TA=—-40 to +85°C, 2.7 V < Vop = Vop_rRF = AVop_rF £ 3.6 V, Vss = Vss_rRF = AVss_rF = 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.
SCKop cycle time tkevi tkeyt = 2/ferk 83.3 250 500 ns
SCKp high-/low-level tkH1, tkev1/2 — tkev1/2 — tkev1/2 — ns
width tKLt 10 50 50
Slp setup time (to SCKpT) | tsis 33 110 110 ns
Note 1
Slp hold time (from SCKp?) | tksit 10 10 10 ns
Note 1
Delay time from SCKp| to | tksor C = 20 pF Noe? 10 10 10 ns
SOp output “°*2

Notes 1. When DAPmn = 0 and CKPmn = 0, or DAPmn = 1 and CKPmn = 1. The Slp time becomes “to SCKp|”
when DAPmn = 0 and CKPmn =1, or DAPmn = 1 and CKPmn = 0.
2. When DAPmn = 0 and CKPmn = 0, or DAPmn = 1 and CKPmn = 1. The delay time to SOp output becomes
“from SCKp1” when DAPmn = 0 and CKPmn = 1, or DAPmn = 1 and CKPmn = 0.
3. Cis the load capacitance of the SCKp and SOp output lines.

Cautions 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).

Remarks 1. This specification is valid only when CSI00’s peripheral I/O redirect function is not used.
2. p: CSI number (p = 00), m: Unit number (m = 0), n: Channel number (n = 0),
g: PIM and POM numbers (g = 1)
3. fwuck: 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/G1D 2. ELECTRICAL SPECIFICATIONS

(3) During communication at same potential (CSI mode) (Internal communication, supporting CSI21 only)

(Ta=-40 to +85°C, 1.6 V < Vbp = Vbp_rRF = AVbD_RF < 3.6 V, Vss = Vss_rRF = AVss_rrF = 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 tkevt tkovt 2 24V<Vop<3.6V 250 250 500 ns
2™ 8V < Vor<3.6V - 250 500 ns
1.6V<Vop<3.6V - - 500 ns

Note Use the fcLk more than 6.5 MHz and lower than 24 MHz.

Remark This specification is for CSI21 only.
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RL78/G1D 2. ELECTRICAL SPECIFICATIONS

CSI mode connection diagram (during communication at different potential)

<Master> Vb Vo
g Rb % Rb
SCKp ¢ SCK
RL78 v .
microcontroller Slp SO  User's device
SOp Sl

Remarks 1. Rp[Q]:Communication line (SCKp, SOp) pull-up resistance, Co[F]: Communication line
(SCKp, SOp) load capacitance, Vbo[V]: Communication line voltage
2. p: CSI number (p = 00), m: Unit number (m = 0), n: Channel number (n = 0), g: PIM and
POM number (g = 1)
3. fmek : Operation clock frequency of the serial array unit
(Operation clock to be set by the CKSmn bit of the serial mode register mn (SMRmn).
m: Unit number, n: Channel number (mn = 00))
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RL78/G1D 2. ELECTRICAL SPECIFICATIONS

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

tkey2

tke2 tkH2
/
SCKp .
tsik2 tksi2
Slp Input data
tkso2
SOp Output data

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

tkey2

tkH2 tki2
/ /
SCKp /
\
tsik2 tksi2
Slp Input data
tkso2
SOp Output data

Caution Select the TTL input buffer for the Slp pin and the N-ch open drain output (Vop tolerance) mode for the
SOp pin and SCKp pin by using port input mode register g (PIMg) and port output mode register g
(POMg).

Remark p: CSI number (p = 00), m: Unit number (m = 0), n: Channel number (n = 0), g: PIM and POM number (g = 1)
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RL78/G1D 2. ELECTRICAL SPECIFICATIONS

Simplified I°C mode connection diagram (during communication at different potential)

SDAr . SDA

RL78

. User device
microcontroller

SCLr SCL

Simplified I°C mode serial transfer timing (during communication at different potential)

1/scL

trow tHiGH

SCLr \ f/

/_
SDAr

tHD:DAT tsu:paT

Remarks 1. Rb[Q]:Communication line (SDAr, SCLr) pull-up resistance, Co[F]: Communication line (SDAr, SCLr) load
capacitance, Vb[V]: Communication line voltage
2. r: lIC number (r =00, 10), g: PIM, POM number (g =0, 1)
3. fwmck: 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, 02))
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RL78/G1D 2. ELECTRICAL SPECIFICATIONS

Notes 1. The first clock pulse is generated after this period when the start/restart condition is detected.
2. The maximum value (MAX.) of tHp:paT 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 (PIOR2) in the peripheral 1/O redirection
register (PIOR) is 1. At this time, the pin characteristics (loH1, loL1, VoH1, VoL1) must satisfy the values in
the redirect destination.

Remark 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.
Standard mode:Co = 400 pF, Ro = 2.7 kQ
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RL78/G1D 2. ELECTRICAL SPECIFICATIONS

2.8.2 Temperature sensor and internal reference voltage characteristics

(TaA=—-40 to +85°C, 2.4 V < Vop = Vop_rRF = AVop_RrF £ 3.6 V, Vss = Vss_rr = AVss_rF = 0 V, HS (high-speed main) mode)

Parameter Symbol Conditions MIN. TYP. MAX. Unit
Temperature sensor output voltage | Vives2s | Setting ADS register = 80H, TA = +25°C 1.05 \%
Internal reference voltage V8GR Setting ADS register = 81H 1.38 1.45 1.5 \%
Temperature coefficient Fvrves | Temperature sensor output voltage that -3.6 mV/°C

depends on the temperature
Operation stabilization wait time tamp 5 us

2.8.3 POR circuit characteristics

(Ta =-40 to +85°C, Vss = Vss_rRF = AVss_rr = 0 V)

Parameter Symbol Conditions MIN. TYP. MAX. Unit
Detection voltage VPoR Rise time 1.47 1.51 1.55 \%
Veor Fall time 1.46 1.50 1.54 \Y
Minimum pulse width°* Tew Other than STOP/SUB_RUN/SUB_HALT 300 us

Note This is the time required for the POR circuit to execute a reset operation when Voo falls below Vror. When the
main system clock (fuain) has been stopped by setting bit 0 (HIOSTOP) and bit 7 (MSTOP) of the clock operation
status control register (CSC) or when the microcontroller enters STOP mode, this is the time required for the POR
circuit to execute a reset operation between when Voo falls below 0.7 V and when Voo rises to Vror or higher.

Tew

Supply voltage (Vob)

Veor or 0.7 V
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2.8.4 LVD circuit characteristics

LVD Detection Voltage of Reset Mode and Interrupt Mode
(Ta=—-40 to +85°C, Vrpr < Vbb = VbD_RF = AVDD_RF < 3.6 V, Vss = Vss_rF = AVss_rr = 0 V)

Parameter Symbol Conditions MIN. TYP. MAX. Unit

Detection Supply voltage Viviz Power supply rise time 3.07 3.13 3.19
voltage Power supply fall time 3 3.06 3.12

Vivis Power supply rise time 2.96 3.02 3.08 \%

Power supply fall time 2.9 2.96 3.02 \%

Vivia Power supply rise time 2.86 2.92 2.97 \%

Power supply fall time 2.8 2.86 2.91 \%

Vivis Power supply rise time 2.76 2.81 2.87 \Y

Power supply fall time 2.7 2.75 2.81 \%

Vivie Power supply rise time 2.66 2.71 2.76 \%

Power supply fall time 2.6 2.65 2.7 \%

Vivir Power supply rise time 2.56 2.61 2.66 \%

Power supply fall time 2.5 2.55 2.6 \%

Vv Power supply rise time 2.45 2.5 2.55 \%

Power supply fall time 2.4 2.45 2.5 \%

Vivie Power supply rise time 2.05 2.09 213 \%

Power supply fall time 2 2.04 2.08 \%

Vwvito Power supply rise time 1.94 1.98 2.02 \%

Power supply fall time 1.9 1.94 1.98 \%

Vivitg Power supply rise time 1.84 1.88 1.91 \Y

Power supply fall time 1.8 1.84 1.87 \%

Viviiz Power supply rise time 1.74 1.77 1.81 \%

Power supply fall time 1.7 1.73 1.77 \%

Viviiz Power supply rise time 1.64 1.67 1.7 \%

Power supply fall time 1.6 1.63 1.66 \%

Minimum pulse width Tww 300 us

Detection delay time 300 us
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2.9 RF Transceiver Characteristics

291 RF transmission characteristics
Unless specified otherwise, the measurement is performed by our evaluation board.

(Ta = +25°C, Vop = Vop_rF = AVop_rF = 3.0 V, f = 2440 MHz, Vss = Vss_rr = AVss_rF = 0 V)

Parameter Symbol Conditions MIN. TYP. MAX. Unit
RF frequency range | RFcr 2402 2480 MHz
Data rate RFpata 1 Mbps
Maximum transmitted | RFrower | RF output pin RF low power mode -18 -15 -12 dBm
output power RF normal mode 3 0 3 dBm
RF high performance -3 0 3 dBm
mode
Transmitted output RFxpow | O, -1, -2, -7,-10, -15 dBm -15 0 dBm
power setting

Spurious radiation RFxsp 30 to 88 MHz -76 -55 dBm
88 to 216 MHz -76 -52 dBm
216 to 960 MHz -74 -49 dBm
960 to 1000 MHz -74 -30 dBm
1t0 12.75 GHz -42 -41 dBm
1.8t0 1.9 GHz -73 -47 dBm
5.15t0 5.3 GHz -71 -47 dBm
Harmonics RFTxHc1 2" Harmonics -562 -41 dBm
RFmxuc2 | 3" Harmonics -51 -41 dBm
Frequency tolerance | RFrtxrerr -30 +30 ppm

Impedance RFz1 50+j0 Q

Caution Install EMI countermeasures as required to prevent EMI effects of the RF transmission characteristics.
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:u; Typical Characteristics of Voltage for RL78/G1D
ererence RF Reception at Peak Current
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Ta = +25°C
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(3) RF Output Power during Transmission
Unless specified otherwise, the measurement is performed by our evaluation board.
Current consumption is not including MCU unit.

For
Reference

Typical Temperature Characteristics of the
Output Power during RF Transmission

——RL78/G1D
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RL78/G1D 3. PACKAGE DRAWINGS

3. PACKAGE DRAWINGS

3.1 48-pin plastic WQFN (6 x 6)

JEITA Package Code RENESAS Code Previous Code MASS (Typ) [g]
P-HWQFN48-6x6-0.40 PWQNO0048LB-A - 0.07
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