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RL78/G1F

1. OUTLINE

1.3.2  32-pin products

* 32-pin plastic LQFP (7 x 7 mm, 0.8 mm pitch)

20/SCK11/SCL11/TRDIOD1/(TxD2)
24/RxD2/S120/SDA20/TRDIODO/(SCLAO)/IrRxD

21/S111/SDA11/TRDIOC1

22/SO11/TRDIOB1
23/TxD2/SO20/TRDIOA1/IrTxD

+—O P15/PCLBUZ1/SCK20/SCL20/TRDIOBO/(SDAAQ)

P147/ANI18/IVREF0 O~—+

P23/ANI3/ANO1/PGAGND O~—

P22/ANI2/ANOO/PGAI/IVCMPO O=——*

P21/ANI1/AVReFM/IVCMP13 O=—
P20/ANIO/AVREFP/INTP11/IVCMP12 O~—>
PO01/ANI16/TO00/RxD1/TRGCLKB/TRJIOO/INTP10/IVCMP11 O<——=
POO/ANI17/TI00/TxD1/TRGCLKA/(TRJOO)/INTP8/IVCMP10 O~=—=
P120/ANI19/VCOUTO O=—=

25

28
29

o [+~—O P16/TI01/TO01/INTP5/TRDIOCO/(RxD0)/(TRDIOA1)
J~—O P17/TI02/TO02/TRDIOAO/TRDCLK/(TxD0)/(TRDIODO)

Rf=—=0O P10/AN
B f=—=0 P11/AN
N f=——=O P12/AN
Nfe—e P13/AN
S=—=0O P14/AN

©

16(~——=0 P51/INTP2/SO00/TXDO/TOOLTXD/TRGIOB/(TRDIOD1)
15[~——~0 P50/INTP1/SI00/RxDO/TOOLRXD/SDAOO/TRGIOA/(TRJO0)/(TRDIOCT)
14f~——=0 P30/INTP3/SCKO0/SCLOO/TRJO0/(TRDIOB1)

RL78/G1F  13l——0 pro/NTPE/(VCOUTH)

(Top View)  12l«—0 p72/NTP7/(TXD1)
11 =——=0O P73/(RxD1)/(VCOUTO)
O 10[~—=0 P74/SDAAD
9)~——~0O P31/TI03/TO03/INTP4/PCLBUZ0/SST00/(TRJIO0)VCOUT1/SCLAD

P40/TOOLO Qe—{ =
RESET O— ™
P137/INTPO O—— w
P121/X1 O—— o
REGC O— &

Vss O——— ~

Voo O—— »

P122/X2/EXCLK O———{ &

Caution  Connect the REGC pin to Vss pin via a capacitor (0.47 to 1 uF).

Remark 1. For pin identification, see 1.4 Pin Identification.
Remark 2. Functions in parentheses in the above figure can be assigned via settings in the peripheral I/O redirection registers 0 to 3

(PIORO to PIOR3).

RO1DS0246EJ0110 Rev. 1.10
Aug 12, 2016

RENESAS Page 6 of 140



TIMER ARRAY
K> PORT 0 K Z_> P00 to P06
TIOO cho
TO00=— K> PORT 1 KB > P10to P17
TI01/TO01 ~—T ch1
<:> K> PORT 2 K B> P20to P27
TI02/TO02 =— ch2
- PORT 3 K 2> P30, P31
TI03/TO03 ~—T 3
RxDO (LINSEL) —
( ) TRGIOA. - PORT 4 (2> P40 to P43
<:> TIMER RG <I> TRGIOB
TRDIOAO/TRDCLK <ZI TRGCLKA, K> PORT 5 K> P50to P55
TRGCLKB
TRDIOBO, TRDIOCO, TRDIODO PWMOPA <:>
K> PORT 6 K 2> P60 to P63
TRDIOA1 to TRDIOD1 Je—s TRJIOO
KON TIMERRY
—= TRJO00 - PORT 7 (B> P70to P77
TIMER RD (2ch)
WINDOW - PORT 12 P120
WATCHDOG <:> {Z ] P121to P124
TIMER P130
- PORT 13 p137
LOW-SPEED 12- BIT INTERVAL
ON-CHIP _ |—s TIMER < P140, P141
OSCILLATOR - PORT 14 (2> P146. P147
TIMER RX -
REAL-TIME
INTCMP1 RTC1HZ =—o| CLOCK c> POWER ON RESET/ PORILVD
VOLTAGE CONTROL
SERIAL ARRAY DETECTOR
UNITO (4ch) RL78 CPU CORE  |¢—
RxDO —=f CODE FLASH MEMORY
UARTO MULTIPLIER &
TXDO =—1— DIVIDER, ¢ RESET cONTROL
MULTIPLY- G—
ACCUMULATOR DATA FLASH MEMORY
RxD1 — — -
UARTA (> ON-CHIP DEBUG TOOLO
TxD1 =— @
SCKO0 =—t C> SYSTEM HEaET
S100 ——}=| J«—— RESET
Csloo CONTROL [T
SO00 =—1—
SS700 —= @ HIGH-SPEED | fe—a X2/EXCLK
ON-CHIP le— %11
SCKO1 =—t+]
OSCILLATOR JEXCLKS
SI01 — csl01 RAM |+—s XT2/EXCLK
S001 =—1
SOK10 4+ REGULATOR REGC
S0 — o csl10
SO10 =——
SCK11 =—* () KeEYRETURN KB] KRO to KR7
SI11 —— =] csi1
SO11 -—1—
Voo,  Vss, TOOLRxD, RxDO (LINSEL)
SCLO0 ~=— EVooo EVsss TOOLTXD INTPO
SDA0O =— licoo - INTERRUPT
CONTROL INTP1 to
SCLOT =— 1co1 INTP11
SDAOT =—
Somoe 10| K
Ic10 ANIO to ANI7
e | I W ey SR
SCL11=— INTERFACE IICAQ |e——e SCLAO ANI16 to ANI24
Somt Ic11 K= AD CONVERTER KT
AVrerp
BUZZER OUTPUT AV
SERIAL ARRAY @___________I'\/ PCLBUZO0, Re
UNIT1 (2ch) CLOCK OUTPUT PCLBUZ1 ox
CONTROL
RxD2/IrRXD ——| PROGRAMMABLE
TXD2/IrTxD =} UART2 (IrDA) GAIN AVPLIFIER PGAGND
DATA TRANSFER
SCK20 2 KA Conrot COMPARATOR
S120 —= CsI20 o
S020 =—1
- EVENT LINK —= VCOUTO
SCK21 | ol CONTROLLER COMPARATORO IVCMPO
IVREFO
S121 —=| csl21
5021 BCD VCOUT1
ADJUSTMENT COMPARATOR1 IVCMP10
SCL20 =— IVCMP11
SDA20 =— lic2o IVCMP12
ANGO IVCMP13
SCL21 =— 21 K > D/A CONVERTER
SDA21 =— ANO1

Remark

products, refer to 1.6 Outline of Functions.

Block diagram of 64-pin products is shown as an example. For difference of the block diagram other than 64-pin

RO1DS0246EJ0110 Rev.
Aug 12, 2016
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RL78/G1F 2. ELECTRICAL SPECIFICATIONS (TA = -40 to +85°C)

2.1 Absolute Maximum Ratings
Absolute Maximum Ratings (2/2)
Parameter Symbols Conditions Ratings Unit
Supply voltage VbD -0.5t0 +6.5 \%
EVDDo -0.5t0 +6.5 \%
REGC pin input voltage | VIREGC REGC -0.3t0 +2.8 \%
and -0.3 to Vop +0.3 Note 1
Input voltage Vi1 P00 to P06, P10 to P17, P30, P31, -0.3 to EVppo +0.3 \%
P40 to P43, P50 to P55, P70 to P77, P120, and -0.3 to Vop +0.3 Note 2
P140, P141, P146, P147
Vi2 P60 to P63 (N-ch open-drain) -0.3 to +6.5 \%
Vi3 P20 to P27, P121 to P124, P137, -0.3 to Vpp +0.3 Note 2 \Y
EXCLK, EXCLKS, RESET
Output voltage Vo1 P00 to P06, P10 to P17, P30, P31, -0.3 to EVppo +0.3 \Y
P40 to P43, P50 to P55, P60 to P63, and -0.3 to Vpp +0.3 Note 2
P70 to P77, P120, P130, P140, P141,
P146, P147
Vo2 P20 to P27 -0.3 to VDD +0.3 Note 2 \Y;
Analog input voltage VAI1 ANI16 to ANI24 -0.3 to EVbDo +0.3 v
and -0.3 to AVREF(+) +0.3 Notes 2, 3
VAI2 ANIO to ANI7 -0.3 to VbDp +0.3 v
and -0.3 to AVREF(+) +0.3 Notes 2,3

Note 1. Connect the REGC pin to Vss via a capacitor (0.47 to 1 uF). This value regulates the absolute maximum rating of the
REGC pin. Do not use this pin with voltage applied to it.

Note 2. Must be 6.5 V or lower.

Note 3. Do not exceed AVREF (+) + 0.3 V in case of A/D conversion target pin.

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.

Remark 1. Unless specified otherwise, the characteristics of alternate-function pins are the same as those of the port pins.
Remark 2. AVREF (+): + side reference voltage of the A/D converter.
Remark 3. Vss: Reference voltage

R01DS0246EJ0110 Rev. 1.10

Aug 12, 2016
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RL78/G1F

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

(TA=-40to +85°C, 1.6 V<EVDDO<LVDD<5.5V, Vss =EVsso=0V) (3/5)
ltems Symbol Conditions MIN. TYP. MAX. Unit
Input voltage, high VIH1 P00 to P06, P10 to P17, P30, Normal input buffer 0.8 EVbDO EVDDo \%
P31, P40 to P43, P50 to P55,
P70 to P77, P120, P140, P141,
P146, P147
VIH2 P01, P03, P04, P10, P14 to P17, | TTL input buffer 22 EVbbo \Y
P30, P43, P50, P53 to P55, 40V <EVDD0<55V
TTL input buffer 2.0 EVDpDo \
3.3V<EVbD0<4.0V
TTL input buffer 1.5 EVDpDo \%
1.6 V<EVDD0<3.3V
VIH3 P20 to P27 (when P20 is used as a port pin) 0.7 Vbb VDD \%
ViH4 P60 to P63 0.7 EVbDo 6.0 \%
ViHs P121 to P123, P137, EXCLK, EXCLKS, RESET (when | 0.8 VDD VoD \
P20 is used as INTP11 pin)
Input voltage, low Vi1 P00 to P06, P10 to P17, P30, Normal input buffer 0 0.2 EVbpo \%
P31, P40 to P43, P50 to P55,
P70 to P77, P120, P140, P141,
P146, P147
ViL2 P01, P03, P04, P10, P14 to P17, | TTL input buffer 0 0.8 \Y
P30, P43, P50, P53 to P55, 40V <EVDD0<55V
TTL input buffer 0 0.5 \%
3.3V<EVbD0<4.0V
TTL input buffer 0 0.32 \%
1.6 V<EVDD0<3.3V
ViL3 P20 to P27 (when P20 is used as a port pin) 0 0.3 Vbp \%
ViL4 P60 to P63 0 0.3 EVDDo \%
ViLs P121 to P124, P137, EXCLK, EXCLKS, RESET (when 0 0.2 Vop \
P20 is used as INTP11 pin)

Caution  The maximum value of ViH of pins P00, P02 to P04, P10, P11, P13 to P15, P17, P30, P43, P50 to P55, P71, P74 is
EVbDbo, 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.

RO1DS0246EJ0110 Rev. 1.10
Aug 12, 2016
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RL78/G1F 2. ELECTRICAL SPECIFICATIONS (TA = -40 to +85°C)

Note 1. Total current flowing into Vbp and EVbpo, including the input leakage current flowing when the level of the input pin is
fixed to Vbb, EVDDo or Vss, EVsso. The values below the MAX. column include the peripheral operation current.
However, not including the current flowing into the A/D converter, LVD circuit, 1/0 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 <Vbpp <5.5 V@1 MHz to 32 MHz
24V <Vop<55V@1 MHz to 16 MHz
LS (low-speed main) mode: 1.8V <VpD £5.5V@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

R0O1DS0246EJ0110 Rev. 1.10 RENESAS Page 26 of 140
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RL78/G1F 2. ELECTRICAL SPECIFICATIONS (TA = -40 to +85°C)

Minimum Instruction Execution Time during Main System Clock Operation

Tcy vs VDD (HS (high-speed main) mode)

10

1.0

— When the high-speed on-chip oscillator clock is selected

g

— — — During self-programming

———— When high-speed system clock is selected

Cycle time Tcy [ps]
== T == =T T 1l

0.1

T ey

0.0625 proeeeereeeridiiieieieiinunnn, :-".!
0.05 :
=

0'03125 ............................. ;...: = = = = = =

0.01

0 10 20:ii30 40 505560
2427

Supply voltage Vop [V]
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RL78/G1F 2. ELECTRICAL SPECIFICATIONS (TA = -40 to +85°C)

(8) Communication at different potential (1.8 V, 2.5V, 3 V) (CSI mode) (master mode, SCKp... internal clock
output)
(TA=-40to +85°C, 1.8 V<EVDDO<VDD<5.5V,Vss =EVsso=0V) (3/3)

Parameter Symbol Conditions HS (high-speed main) LS (low-speed main) LV (low-voltage main) | Unit
mode mode mode

MIN. MAX. MIN. MAX. MIN. MAX.

Slp setup time tsik1 40V <EVDD0<5.5YV, 44 110 110 ns
(to SCKp/ ) Note 1 27V<Vb<4.0V,
Cb =30 pF, Rb = 1.4 kQ

2.7V<EVbpo<4.0V, 44 110 110 ns
23V<sVb<27YV,
Cb =30 pF, Rb = 2.7 kQ

1.8V <EVbpo<3.3V, 110 110 110 ns
16V<Vb<2.0VNote2
Cb = 30 pF, Ro = 5.5 kQ

Slp hold time tksi1 40V <EVbpo<55YV, 19 19 19 ns
(from SCKp) Note 1 27V<Vb<40V,
Cb =30 pF, Rb = 1.4 kQ

2.7V<EVbpo<4.0V, 19 19 19 ns
23V<sVWb<27Y,
Cb =30 pF, Ro = 2.7 kQ

1.8 V<EVDD0<3.3V, 19 19 p —
1.6 V<Vb<2.0V Note2,
Cb =30 pF, Rb = 5.5 kQ

Delay time from SCKp1 tkso1  [4.0V<EVppo<55V, 25 25 25 ns
to SOp output Note 1 27V<Vb<4.0V,
Cb =30 pF, Rb = 1.4 kQ

2.7V<EVbpo<4.0V, 25 25 25 ns
23V<sVb<27YV,
Cb =30 pF, Rb = 2.7 kQ

1.8V <EVbpo<3.3V, 25 e - —
16V<Vb<2.0VNote2,
Cb = 30 pF, Ro = 5.5 kQ

Note 1. When DAPmn = 0 and CKPmn = 1, or DAPmn = 1 and CKPmn = 0.
Note 2. Use it with EVDDO > Vb.

Caution  Select the TTL input buffer for the Sip pin and the N-ch open drain output (Vop tolerance (for the 48-, 32-, 24-pin
products)/EVop tolerance (for the 64-, 36-pin products)) mode for the SOp pin and SCKp pin by using port input
mode register g (PIMg) and port output mode register g (POMg). For ViH and Vi, see the DC characteristics with
TTL input buffer selected.

(Remarks are listed on the next page.)
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RL78/G1F 2. ELECTRICAL SPECIFICATIONS (TA = -40 to +85°C)

2.10 Timing of Entry to Flash Memory Programming Modes

(TA =-40to +85°C, 1.8 V <EVDDO < VDD < 5.5V, Vss = EVsso =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
722)5:3;:—"3 0O0H reception
pro® 9 (TOOLRxD, TOOLTxD mode)
time
TOOLO —\J N
tsu tsuINIT R

<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 TOOLDO pin is set to the high level.

<4> Setting of the flash memory programming mode by UART reception and complete the baud rate setting.

tsuINI.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 TOOLO pin is placed at the low level until a pin reset ends
tHD:How long to keep the TOOLO 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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RL78/G1F 3. ELECTRICAL SPECIFICATIONS (G: TA = -40 to +105°C)

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

This chapter describes the following electrical specifications.
Target products G: Industrial applications TA = —40 to +105°C
R5F 11BxxGxx

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 EVbpo, or EVsso pin, replace EVbDo with VDD, or replace EVsso
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/G1F 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 the products “G: Industrial applications" 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/G1F

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

Note 1. Total current flowing into Vbp and EVbpo, including the input leakage current flowing when the level of the input pin is
fixed to Vbb, EVDDo or Vss, EVsso. 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.

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 RTC, 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<Vbp <£5.5 V@1 MHz to 32 MHz
24V <Vop<55V@1 MHz to 16 MHz

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, temperature condition of the TYP. value is Ta = 25°C
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RL78/G1F

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

Note 1. Total current flowing into Vbp and EVbpo, including the input leakage current flowing when the level of the input pin is
fixed to Vbb, EVDDo or Vss, EVsso. 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.

Note 2. During HALT instruction execution by flash memory.

Note 3. When high-speed on-chip oscillator and subsystem clock are stopped.

Note 4. When high-speed system clock and subsystem clock are stopped.

Note 5. When high-speed on-chip oscillator and high-speed system clock are stopped. When RTCLPC = 1 and setting ultra-low
current consumption (AMPHS1 = 1). The current flowing into the RTC is included. However, not including the current
flowing into the 12-bit interval timer and watchdog timer.

Note 6. Not including the current flowing into the RTC, 12-bit interval timer, and watchdog timer.

Note 7. Relationship between operation voltage width, operation frequency of CPU and operation mode is as below.

HS (high-speed main) mode: 2.7 V<Vbp <£5.5 V@1 MHz to 32 MHz
24V <Vop<55V@1 MHz to 16 MHz

Note 8. Regarding the value for current to operate the subsystem clock in STOP mode, refer to that in HALT mode.

Remark 1. 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 and STOP mode, temperature condition of the TYP. value is Ta = 25°C
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RL78/G1F 3. ELECTRICAL SPECIFICATIONS (G: TA = -40 to +105°C)

Note 11.  Current flowing only to the D/A converter. The supply current of the RL78 microcontrollers is the sum of Ipb1 or Ibpb2 and
IbAc when the D/A converter operates in an operation mode or the HALT mode.

Note 12.  Current flowing only to the comparator circuit. The supply current of the RL78 microcontrollers is the sum of Ibp1, Ipp2, or
Iop3 and Icmp when the comparator circuit is in operation.

Remark 1. fiL: Low-speed on-chip oscillator clock frequency

Remark 2. fsus: Subsystem clock frequency (XT1 clock oscillation frequency)

Remark 3. fcLk: CPU/peripheral hardware clock frequency

Remark 4. Temperature condition of the TYP. value is TA = 25°C
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RL78/G1F 3. ELECTRICAL SPECIFICATIONS (G: TA = -40 to +105°C)

Interrupt Request Input Timing

tINTL | tINTH
INTPO to INTP11
Key Interrupt Input Timing
tkR
KRO to KR7
RESET Input Timing
tRSL
RESET
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RL78/G1F 3. ELECTRICAL SPECIFICATIONS (G: TA = -40 to +105°C)

UART mode connection diagram (during communication at same potential)

TxDq Rx
RL78 microcontroller User’s device
RxDq Tx

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

1/Transfer rate
High-/Low-bit width

Baud rate error tolerance
hd

TxDq )
RxDq

Remark 1. g: UART number (q = 0 to 2), g: PIM and POM number (g =0, 1, 3, 5, 7)

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, 11))
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RL78/G1F 3. ELECTRICAL SPECIFICATIONS (G: TA = -40 to +105°C)

(6) Communication at different potential (2.5V, 3 V) (CSI mode) (master mode, SCKp... internal clock output)
(TA =-40to +105°C, 2.4V <EVDDO< VDD < 5.5V, Vss = EVsso=0V)

Parameter Symbol Conditions HS (high-speed main) mode Unit
MIN. MAX.
SCKp cycle time tkey1 tkey1 > 4ffcLk 40V<EVbpo<55YV, 600 ns

27V<Vb<4.0V,
Cb =30 pF, Ro = 1.4 kQ

2.7V<EVbpo<4.0V, 1000 ns
23V<Vb<27V,
Cb =30 pF, Ro =2.7 kQ

24V <EVbp0<3.3YV, 2300 ns
16V<Vb<20V,
Cb =30 pF, Rb = 5.5 kQ

SCKp high-level width tkH1 4.0V<EVbp0<55YV, tkey1/2 - 150 ns
27V<Vb<40V,
Cb =30 pF, Ro = 1.4 kQ

2.7V <EVbpo <4.0V, tkey1/2 - 340 ns
23V<Vb<27YV,
Cb =30 pF, Rb = 2.7 kQ

2.4V <EVbp0o<3.3V, tkcy1/2 - 916 ns
1.6V<Vb<20V,
Cb = 30 pF, Rb = 5.5 kQ

SCKp low-level width tkLt 40V <EVDD0<5.5YV, tkey1/2 - 24 ns
27V<Vb<4.0V,
Cb =30 pF, Ro = 1.4 kQ

2.7V <EVbpo <4.0V, tkcy1/2 - 36 ns
23V<Vb<27YV,
Cb =30 pF, Rb = 2.7 kQ

2.4V <EVbpp0o<3.3V, tkcy1/2 - 100 ns
1.6V<Vb<20V,
Cb = 30 pF, Rb = 5.5 kQ

Caution  Select the TTL input buffer for the Slp pin and the N-ch open drain output (Vop tolerance (for the 48-, 32-, 24-pin
products)/EVop tolerance (for the 64-, 36-pin products)) mode for the SOp pin and SCKp pin by using port input
mode register g (PIMg) and port output mode register g (POMg). For ViH and Vi, see the DC characteristics with
TTL input buffer selected.

(Remarks are listed two pages after the next page.)
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RL78/G1F 3. ELECTRICAL SPECIFICATIONS (G: TA = -40 to +105°C)

(6) Communication at different potential (1.8 V, 2.5V, 3 V) (CSI mode) (master mode, SCKp... internal clock
output)
(Ta =-40 to +105°C, 1.8 V < EVDDO < VDD < 5.5 V, Vss = EVsso = 0 V) (3/3)

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

MIN. MAX.

Slp setup time (to SCKp|) Note tsik1 4.0V<EVbooo<55YV, 88 ns
27V<Vb<4.0V,
Cb =30 pF, Rb = 1.4 kQ

2.7V <EVbpo<4.0V, 88 ns
23V<sVb<27Y,
Cb =30 pF, Ro = 2.7 kQ

24V <EVbpo <33V, 220 ns
1.6V<Vb<20V,
Cb =30 pF, Ro =5.5kQ

Slp hold time (from SCKp|) Note tKsi 4.0V<EVbp0<55YV, 38 ns
27V<Vb<4.0V,
Cb =30 pF, Rb = 1.4 kQ

2.7V <EVbpo<4.0V, 38 ns
23V<sVb<27Y,
Cb =30 pF, Ro = 2.7 kQ

24V <EVbpo <33V, 38 ns
1.6V<Vb<20V,
Cb =30 pF, Ro =5.5kQ

Delay time from SCKp? to SOp output Note tkso1 40V<EVbpo<55YV, 50 ns
27V<Vb<40V,
Cb =30 pF, Rb = 1.4 kQ

2.7V <EVbpo<4.0V, 50 ns
23V<sVb<27YV,
Cb =30 pF, Ro = 2.7 kQ

24V <EVbpo <33V, 50 ns
1.6V<Vb<20V,
Cb =30 pF, Ro=5.5kQ

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

Caution  Select the TTL input buffer for the Slp pin and the N-ch open drain output (Vop tolerance (for the 48-, 32-, 24-pin
products)/EVop tolerance (for the 64-, 36-pin products)) mode for the SOp pin and SCKp pin by using port input
mode register g (PIMg) and port output mode register g (POMg). For ViH and VL, see the DC characteristics with
TTL input buffer selected.

(Remarks are listed on the next page.)
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RL78/G1F 3. ELECTRICAL SPECIFICATIONS (G: TA = -40 to +105°C)

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

tkey1
tKL1 tKH1
SCKp \
N \
tsiK1 tksI
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 tKL1
L
SCKp / /
\
tsSIK1 tksi1
Slp Input data
tKsO1
SOp Output data

Remark 1. p: CSI number (p = 00, 01, 10, 20), m: Unit number (m = 0, 1), n: Channel number (n = 0 to 3),
g: PIM and POM number (g =0, 1, 3,5,7)
Remark 2. CSIO1 of 48-, 64-pin products, and CSI11 and CSI21 cannot communicate at different potential. Use other CSI for
communication at different potential.
Remark 3. 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, 2), mn = 00, 01, 02, 10)
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RL78/G1F 3. ELECTRICAL SPECIFICATIONS (G: TA = -40 to +105°C)

3.6.2  Temperature sensor characteristics/internal reference voltage characteristic

(TA =-40to +105°C, 2.4V <VDD < 5.5V, Vss = EVsso = 0 V, HS (high-speed main) mode)

Parameter Symbol Conditions MIN. TYP. MAX. Unit
Temperature sensor output voltage | VTMPs25 | Setting ADS register = 80H, Ta = +25°C 1.05 \%
Internal reference voltage VBGR Setting ADS register = 81H 1.38 1.45 1.5 \Y
Temperature coefficient Fvtmps | Temperature sensor that depends on the

-3.6 mV/°C
temperature
Operation stabilization wait time tamp 5 us

3.6.3 D/A converter characteristics

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

Parameter Symbol Conditions MIN. TYP. MAX. Unit
Resolution RES 8 bit
Overall error AINL Rload =4 MQ 24V<Vpbp<55V +2.5 LSB
Rload = 8 MQ 24V<Vpob<b55V 125 LSB
Settling time tsET Cload = 20 pF 27V<Vpbb<55V 3 us
24V<Vbob<27V 6 us
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RL78/G1F 3. ELECTRICAL SPECIFICATIONS (G: TA = -40 to +105°C)

3.6.6 POR circuit characteristics

(Ta =-40to +105°C, Vss =0 V)

Parameter Symbol Conditions MIN. TYP. MAX. Unit
Power on/down reset threshold | VPOR Voltage threshold on VDD rising 1.45 1.51 1.55 \%
VPDR Voltage threshold on Vop falling Note 1 1.44 1.50 1.54 \%
Minimum pulse width Note 2 Tpw 300 us
Note 1. However, when the operating voltage falls while the LVD is off, enter STOP mode, or enable the reset status using the

external reset pin before the voltage falls below the operating voltage range shown in 3.4 AC Characteristics.

Note 2. Minimum time required for a POR reset when VDD exceeds below VPDR. This is also the minimum time required for a
POR reset from when VDD exceeds below 0.7 V to when VbD exceeds VPOR while STOP mode is entered or the main
system clock is stopped through setting bit 0 (HIOSTOP) and bit 7 (MSTOP) in the clock operation status control register

(CSC).
TpPw
-
Supply voltage (Vbb) i
i VPOR
VPDROr 0.7 V ========--==---—--1 ;
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REVISION HISTORY RL78/G1F Datasheet

Description
Rev. Date
Page Summary
0.10 — First Edition issued
0.50 Jan 14, 2015 3 I\Pﬂggligcation of descriEtion in Figure 1 - 1 Part Number, Memory Size, and
ge of RL78/G1
10 Addition of description in 1.4 Pin Identification
1 Modification of description in 1.5 Block Diagram
12,13 Modification of description in 1.6 Outline of Functions
14 Addition of target products to the beginning
17 Modification of 2.2.2 On-chip oscillator characteristics
18 Addition of note 4 in 2.3.1 Pin characteristics
23, 25, 27 | Modification of 2.3.2 Supply current characteristics
73 Modification of 2.6.4 Comparator
73 Modification of 2.6.5 PGA
77 Renamed to 2.7 RAM Data Retention Characteristics
79 Addition of target products to the beginning
83 Modification of 3.2.2 On-chip oscillator characteristics
87 Modification of “Output voltage, low”
89, 91, 93 | Madification of 3.3.2 Supply current characteristics
130 Modification of 3.6.4 Comparator
130 Modification of 3.6.5 PGA
133 Renamed to 3.7 RAM Data Retention Characteristics
1.00 | Jan 14,2015 All Modification of the unit symbol (PWMOP into PWMOPA)
1 Modification of descriptions in 1.1 Features
10 Modification of 1.4 Pin Identification
13 Modification of 1.6 Outline of Functions
73 Modification of 2.6.5 PGA
130 Modification of 3.6.5 PGA
1.10 | Aug 12,2016 5 Addition of product name (RL78/G1F) and description (Top View) in 1.3.1 24-pin
products
6 Addition of product name (RL78/G1F) and description (Top View) in 1.3.2 32-pin
products
8 Addition of product name (RL78/G1F) and description (Top View) in 1.3.4 48-pin
products
9 Addition of product name (RL78/G1F) and description (Top View) in 1.3.5 64-pin
products
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