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CHAPTER 1 OUTLINE

RL78/G1D
e ROM, RAM capacities
Flash ROM Data Flash RAM RL78/G1D
128 KB 8 KB 12 KB R5F11AGG
192 KB 8 KB 16 KB R5F11AGH
256 KB 8 KB 20 KB R5F11AGJ
Note 19 KB when the self-programming function is used.
R01DS0258EJ0120 Rev.1.20 Page 2 of 74
Dec 16, 2016
ENESANS



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).

R0O1DS0258EJ0120 Rev.1.20 Page 6 of 74
Dec 16, 2016
ec o, RENESANAS



RL78/G1D 2. ELECTRICAL SPECIFICATIONS

Caution P00, P02, P03, and P10 to P15 do not output high level in N-ch open-drain mode.

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

2.4.2 Input current

(TA=—-40 to +85°C, 1.6 V < Vop = Vop_rF = AVop_RF £ 3.6 V, Vss = Vss_rRF = AVss_ rRF =0 V)

ltems Symbol Conditions MIN. TYP. MAX. Unit
Input voltage, high | Vin P00, P01, P02, P03, P10, P11, | Normal mode (lth. = 1) 0.8Vop Vob \%
P12, P13, P14, P15, P16, P30,
P40, P120, P130, P140, P147
Vin2 P01, P03, P10, P11, P13, P14, | TTL mode 2.0 Vop \%
P15, P16 3.3V=Vop<36V
TTL mode 1.5 Vop \
1.6 V<Vop <3.3V
Vinz P20, P21, P22, P23 0.7Voo Vop \%
ViH4 P60, P61 0.7Voo 6.0 \%
ViHs P121, P122, P123, P124, P137, RESET 0.8Vop Voo Vv
VIHRF GPI00, GPIO1, GPIO2, GPIO3 0.85Vop_RF Vbp_RF \Y
Input voltage, low | Vi1 P00, P01, P02, P03, P10, P11, | Normal mode (ItvL = 1) 0 0.2Vop \%
P12, P13, P14, P15, P16, P30,
P40, P120, P140, P147
Vi P01, P03, P10, P11, P13, P14, | TTL mode 0 0.5 \%
P15, P16 3.3V=<Vop<36V
TTL mode 0 0.32 \Y
1.6 V<Vop <3.3V
ViLs P20, P21, P22, P23 0 0.3Voo \Y
ViLa P60, P61 0 0.3Vop \Y
Vis P121, P122, P123, P124, P137, RESET 0 0.2Voo \Y
ViLre GPIOO0, GPIO1, GPIO2, GPIO3 0 0.1Vop_rF \%

Caution The maximum value of ViH of pins P00, P02, P03, and P10 to P15 is Vbbb, even in the N-ch open-drain
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.

od

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, /O port, and on-chip pull-up/pull-down
resistors and the current flowing during data flash rewrite.
When high-speed system clock and subsystem clock are stopped.
When high-speed on-chip oscillator and subsystem clock are stopped.
When high-speed on-chip oscillator and high-speed system clock are stopped. When setting ultra-low current
consumption (AMPHS1 = 1). Not including the current flowing into the RTC, 12-bit interval timer, and
watchdog timer.
Relationship between operation voltage width, operation frequency of CPU and operation mode is as below.
HS (high-speed main) mode: 2.7 V <Vbop< 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 <Vop<3.6 V@1 MHz to 4 MHz
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. fiH:  High-speed on-chip oscillator clock frequency
3. fsue: Subsystem clock frequency (XT1 clock oscillation frequency)
4. Except subsystem clock operation, temperature condition of the TYP. value is Ta = 25°C
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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

Tecvy vs Vob (LS (low-speed main) mode)

10
% 1.0 - T
= ;
f , ; —— When the high-speed on-chip oscillator clock is selected
E 4 K ——~ During self programming
E ] ! —-—- When high-speed system clock is selected
2 1 ;
(@] b .|
b K
0.125 |r----ncfo-o- FEENEIEE s
0.1 n :
0.01
0 10 20 30 140
1.8 3.6
Supply voltage Voo [V]
Tcy vs Vob (LV (low-voltage main) mode)
10
z 1.0 e el it T
13 - — When the high-speed on-chip oscillator clock is selected
g i ——~ During self programming
b i —.—. When high-speed system clock is selected
2 :
[6) “
____________ steemrrosteamrl
0.1
0.01
0 10 20 30 140
1.8 3.6
Supply voltage Vop [V]
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RL78/G1D 2. ELECTRICAL SPECIFICATIONS

2.7 Peripheral Functions Characteristics

AC Timing Test Points

> < ViH/VoH ViH/VoH
Test point
ViL/VoL > est points <: Vi/VoL

2.7.1 Serial array unit

(1) During communication at same potential (UART mode)

(Ta=-40 to +85°C, 1.6 V < Vbp = Vbp_rRF = AVbpD_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
MAX. MAX. MAX.

Transfer rate N 24V<Vop<36V fuck/6 fuck/6 fuck/6 bps
Theoretical value of the 5.3 1.3 0.6 Mbps
maximum transfer rate
fvok = fork Not®2

1.8V<Vop<3.6V - fmek/6 fmck/6 bps
Theoretical value of the - 1.3 0.6 Mbps
maximum transfer rate
fuok = fork Note 2

16V<Vp<36V - - fmek/6 bps
Theoretical value of the - - 0.6 Mbps

maximum transfer rate

Note 2
fmek = fouk " o®

Notes 1. Transfer rate in the SNOOZE mode is 4800 bps only.
2. Maximum operating frequency of CPU and peripheral hardware clock (fcrk) is following
HS (high-speed main) mode: 32 MHz (2.7 V < Vop < 3.6 V)
16 MHz (2.4 V <Vbopb < 3.6 V)
LS (low-speed main) mode: 8MHz (1.8V<Vbop<3.6V)
LV (low-voltage main) mode: 4 MHz (1.6 V<Vbopb<3.6V)

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/G1D

2. ELECTRICAL SPECIFICATIONS

UART mode connection diagram (during communication at same potential)

TxDq

RL78 microcontroller

RxDq

Rx

Tx

User device

UART mode bit width (during communication at same potential) (reference)

1/Transfer rate

High-/Low-bit width

Baud rate error tolerance

TxDq
RxDq

Remarks1. qg: UART number (q = 0, 1), g: PIM and POM number (g =0, 1)

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, 01))
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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

(4) During communication at same potential (CSI mode) (master mode, SCKp... internal clock output, supporting
CSI00 and CSI20)

(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 HS (high-speed main)| LS (low-speed | LV (low-voltage | Unit
Mode main) Mode main) Mode
MIN. MAX. MIN. | MAX. | MIN. | MAX.
SCKp cycle time | tkcvs tkey1 27V<Vmp<36V 125 500 1000 ns
4/ fow 24V<Vop <36V 250 500 1000 ns
18V<Vop<36V - 500 1000 ns
16V<Vop<36V - - 1000 ns
SCKp high-/low- tKH1, 27V<Vop <36V tkev1/2 — tkev1/2 tkev1/2 ns
level width tre 18 -50 -50
24V<Vmp<36V tkey1/2 — txey1/2 txey1/2 ns
38 -50 -50
1.8V<Vop<36V - tkey1/2 tkey1/2 ns
-50 -50
16V<Vop<36V - - txey1/2 ns
-100
Slp setup time tsik1 27V<Vopb<36V 44 110 110 ns
Note 1
(to SCKpt1) 24V <Vop<3.6V 75 110 110 ns
1.8V<Vop<36V - 110 110 ns
16V<Vop<36V - - 220 ns
Slp hold time trsit 27V<Vop<3.6V 19 19 19 ns
Note
Efrom SCKp?1) 24V <Vop<3.6V 19 19 19 ns
1.8V<Vopb<36V - 19 19 ns
16V<Vop<s36V - - 19 ns
Delay time from tkso1 C=30pF |27V<Vop<36V 25 25 25 ns
Note 3
SCKp| to SOp e 24V <Vop<36V 25 25 25 | ns
OUtpUt Note 2
1.8V<Vmm<36V - 25 25 ns
16V<Vop<36V - - 25 ns

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.

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).

Remarks 1. p: CSI number (p = 00, 10), m: Unit number (m = 0, 1), n: Channel number (n =0, 1),
g: PIM and POM numbers (g =0, 1)
2. fvck: 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, 11))
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RL78/G1D 2. ELECTRICAL SPECIFICATIONS

(6) During communication at same potential (simplified I’c mode) (1/2)

(Ta=-40 to +85°C, 1.6 V < Vbp = Vbp_RrRF = 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.
SCLr clock frequency fscL 27V<Vop<36V, 1000 400 400 kHz
Cb = 50 pF, Ro = 2.7 kQ Note 1 Note 1 Note 1
24V <Vop<36V, 400 400 400 kHz
Note 1 Note 1 Note 1
Cb =100 pF, Ro =3 kQ
1.8V=<Vop<3.6V, - 400 400 kHz
Note 1 Note 1
Cb =100 pF, Ro =3 kQ
24V<sVop<27V, 300 300 300 kHz
Note 1 Note 1 Note 1
Cb =100 pF, Ro =5 kQ
1.8V=sVop<27V, - 300 300 kHz
Note 1 Note 1
Cb =100 pF, Ro =5 kQ
16V=<Vop<18YV, - - 250 kHz
Co = 100 pF, Ro = 5 kQ reret
Hold time when SCLr = “L” tLow 27V<Vop<36V, 475 1150 1150 ns
Cb =50 pF, Ro = 2.7 kQ
24V<Vop<36V, 1150 1150 1150 ns
Cb =100 pF, Ro =3 kQ
1.8V <Vop<3.6YV, - 1150 1150 ns
Cb =100 pF, Ro =3 kQ
24V<Vop<27V, 1550 1550 1550 ns
Cb =100 pF, Ro =5 kQ
1.8V<Vop<27V, - 1550 1550 ns
Cb =100 pF, Ro =5 kQ
16V<Vop<18YV, - - 1850 ns
Cb =100 pF, Ro =5 kQ
Hold time when SCLr =“H” | tHien 27V<Vop<36V, 475 1150 1150 ns
Cb =50 pF, Ro = 2.7 kQ
24V <Vop<36V, 1150 1150 1150 ns
Cb =100 pF, Ro =3 kQ
1.8V<Vop<3.6V, - 1150 1150 ns
Cb =100 pF, Ro =3 kQ
24V<=sVop<27V, 1550 1550 1550 ns
Cb =100 pF, Ro =5 kQ
1.8V=sVop<27V, - 1550 1550 ns
Cb =100 pF, Ro =5 kQ
16V=<Vop<18YV, - - 1850 ns
Cb = 100 pF, Ro = 5 kQ

(Notes, Caution, and Remarks are listed on the page after the next page.)
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RL78/G1D

2. ELECTRICAL SPECIFICATIONS

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

supporting CSI00 only)

(TaA=—-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.
SCKp cycle time | tkcy1 tkevt = 2/fek 300 1150 1150 ns
27V<Vop=<36V
23V<s\Vb=s27V
Cb =20 pF, Ro = 2.7 kQ
SCKp high-level trH1 27V<Vopb<36V tkev1/2 — tkev1/2 — tkev1/2 — ns
width 23V<Vb<2.7V 120 120 120
Cb = 20 pF, Ro = 2.7 kQ
SCKp low-level trL1 27V<Vop<36V tkev1/2 — tkev1/2 — tkev1/2 — ns
width 23VsVb<27V 10 50 50
Cb =20 pF, Ro = 2.7 kQ
Slp setup time tsik1 27V<Vop<36V 121 479 479 ns
(to SCKpt)"™**" 23VEVbs27V
Cb =20 pF, Ro = 2.7 kQ
Slp hold time tksit 27V<Vop<36V 10 10 10 ns
(from SCKpt) """ 23VSVbs27V
Cb =20 pF, R = 2.7 kQ
Delay time from tkso1 27V<sVopb<36V 130 130 130 ns
SCKpth? 1309 23VsVo<27V
ote
output Cb =20 pF, Ro = 2.7 kQ
Slp setup time tsik1 27V<Vop<36V 33 110 110 ns
Note 2
(to SCKp)) 23VsVh<27V
Cb =20 pF, Ro = 2.7 kQ
Slp hold time tksit 27V<Vop<36V 10 10 10 ns
(from SCKp ) " 23VEVhs27V
Cb =20 pF, Ro = 2.7 kQ
Delay time from tkso1 27V<Vop<36V 10 10 10 ns
SCKPTNtO fOP 23V<Ve<27V
ote
output Cb =20 pF, Ro = 2.7 kQ
Notes 1. When DAPmn = 0 and CKPmn = 0, or DAPmn = 1 and CKPmn = 1.

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 (Voo tolerance) 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 1.

capacitance, Vb[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. fwmck: Serial array unit operation clock frequency

Rb[Q]:Communication line (SCKp, SOp) pull-up resistance, Cb[F]: Communication line (SCKp, SOp) load

(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

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

tkey1
twa tkH1
SCKp \
N X
tsik1 tksit
Slp Input data
tkso1
SOp Output data

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

tkey1
tkH1 kL
-
SCKp _/ X /
A
tsik1 tksi1
Slp Input data
tkso1
SOp Output data

Caution Select the TTL input buffer for the Slp pin and the N-ch open drain output (Voo 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

(Ta =-40 to +85°C, 1.8 V < Vbb = Vop_rF = AVbD_RF < 3.6 V, Vss = Vss_rr = AVss_rF = 0 V) (2/2)
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 high-/low-level tkH2, 27V<Vop<36V tkev/2 — tkev2/2 — tkev2/2 — ns
width tki2 23V<sVb=<27V 18 50 50
24V <Vop<33V tkev2/2 — tkev2/2 — tkev2/2 — ns
1.6V=V<20V 50 50 50
1.8V <Vpp<3.3V - tkev2/2 — tkev2/2 — ns
1.6V <Vp<20V N2 50 50
Slp setup time tsikz 27V<Vop<36V 1/fmek + 1/fmek + 1/fmek + ns
(to SCKp1)Noe? 23VsVb<40V 20 30 30
24V<Vop<33V 1/fmek + 1/fmek + 1/fmek + ns
1.6V=Ve<20V 30 30 30
1.8V <Vop<3.3V - 1/fmck + 1/fmex + ns
1.6V <Vp<20VNee? 30 30
Slp hold time Note3 ticsi2 27V<Vop<3.6V 1/fuck + 31 ek + ek + ns
(from SCKp1) 23V<sVb<40V 31 31
24V<Vop<33V 1/fvcx + 31 1/fmex + 1/fmex + ns
1.6V=Vp<20V 31 31
1.8V <Vop<3.3V - 1/fmek + 1/fmek + ns
1.6V <Vpb<20V N2 31 31
Delay time from SCKp| | tkso2 27V<Vop<36V 2/fmex + 2/fvck + 2/fvck + ns
to SOp output V°te* 23VsVb<27V 214 573 573
Cb =30 pF, Ro = 2.7 kQ
24V<Vop<33V 2/fmek + 2/fmek + 2/fmek + ns
1.6V=Ve<20V 573 573 573
Cb =30 pF, Ro =5.5kQ
1.8V <Vop<33V - 2/fmek + 2/fmek + ns
1.6V <Vp<20VNee? 573 573

Cb =30 pF, Ro = 5.5 kQ

Notes 1. Transfer rate in the SNOOZE mode : MAX. 1 Mbps
2. Use it with Vpp = Vb.
3. 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.
4. 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.

Caution Select the TTL input buffer for the Slp pin and SCKp pin and the N-ch open drain output (Voo tolerance)
mode for the SOp 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.
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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

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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:u; Typical Characteristics of Voltage for RL78/G1D
ererence RF Reception at Peak Current
10
Ta = +25°C
]
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T 6
.E. 5 —
n X
a 4 ——
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2
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Voltage [V]

3.8

(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

3

VDD_RF = 3.0V, f=2402 MHz
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For
Reference

Typical Characteristics of Voltage for RL78/61D

Output Power during RF Transmission

3

Ta = +25°C, f = 2402 MHz

2

TX POWER [dBm]
[=]

2 22 24 24 28 B 32 34 3h 38
Voltage [V]

For Typical Frequency Characteristic for Qutput RL78/G1D
Reference . -
Powerin RF Transmission
3
VDD_RF = 3.0V, TA = +25°C
2
£
=
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Frequency [MHz]
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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
Unit: mm
D
36 25

37 24
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48

2
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