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What is "Embedded - Microcontrollers"?

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

Applications of "Embedded -
Microcontrollers"
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RL78/G1E

CHAPTER 1 OUTLINE

<R> (1) Block diagram in microcontroller block (80-pin products)
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RL78/G1E

CHAPTER 1 OUTLINE

Table 1-1 Outline of Functions (Microcontroller Block) (2/2)

Item

64-pin products 80-pin products

R5F10FLx R5F10FMx

Serial interface

® 64-pin products
CSl: 1 channel / simplified I°C: 1 channel / UART: 1 channel
UART: 1 channel
CSI: 1 channel / UART (LIN-bus supported): 1 channel
* 80-pin products
CSl: 1 channel / simplified I°C: 1 channel / UART: 1 channel
CSl: 1 channel / simplified I°C: 1 channel / UART: 1 channel
CSlI: 2 channels / simplified 1°C: 1 channel / UART (LIN-bus supported): 1 channel

I°C bus -
Multiplier and divider / multiply Multiplier: 16 bits x 16 bits (Unsigned or signed)
accumulator Divider: 32 bits + 32 bits (Unsigned)
Multiply accumulator: 16 bits x 16 bits + 32 bits (Unsigned or signed)
DMA controller 2 channels
Vectored interrupt sources | Internal 25
External 2 5

Key interrupt

4 ch (7) Note 1 4 ch (8) Note 1

Reset

¢ Reset by RESET pin

e Internal reset by watchdog timer

e Internal reset by power-on-reset

e Internal reset by voltage detector

« Internal reset by illegal instruction execution “°'¢?
e Internal reset by RAM parity error

e Internal reset by illegal-memory access

Power-on-reset circuit

e Power-on-reset: 1.51 £0.03 V

o Power-down-reset: 1.50 +0.03 V

Voltage detector

Detection level: 3 stages

On-chip debug function

Provided

Notes 1. The number in parentheses is the channels of key interrupt when using the peripheral I/O redirection register

(PIOR).

2. The illegal instruction is generated when instruction code FFH is executed. Rest by the illegal instruction

execution is not issued by emulation with the in-circuit emulator or on-chip debug emulator.

R0O1UH0353EJ0200 Rev.2.00
Mar 31, 2014
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RL78/G1E CHAPTER 2 PIN FUNCTIONS

<R>2.1.1.1 64-pin products
172
Function| Pin 110 After Reset Alternate Function Function
Name | Type
P00 g-1-1 |IIO Input port TI00/(KRO) Port 0.
PO1 TOO00/(KR1) 4-bit I/O port.
P02 7.3.2 Analog input |ANI17/TXD1/(KR2) Input of POO, PO1, and PO3 can be set to TTL input buffer.
P03 832 port ANI16/RXD1/(KR3) Output of P02 and P03 can be set to N-ch open-drain output (Voo
tolerance).
P02 and P03 can be set to analog input. "°**
Input/output can be specified in 1-bit units.
Use of an on-chip pull-up resistor can be specified by a software
setting at input port.
P10 g8-3-2 |IIO Analog input |ANI18/SCK00/SCL0O0/ | Port 1.
port (KRO) 5-bit 1/O port.
P11 ANI20/S100/RxD0O/ Input of P10, P11, and P14 can be set to TTL input buffer.
TOOLRXD/SDA00/ Output of P10 to P14 can be set to N-ch open-drain output (Voo
(KR1) tolerance).
H Note 1
P12 732 ANI21/SO00/TXDO/ P10 to P14 can be set to analog input.
TOOLTXD/(KR2) Input/output can be specified in 1-bit units.
Use of an on-chip pull-up resistor can be specified by a software
P13 ANI22/TxD2/(KR3) . .
setting at input port.
P14 8-3-2 ANI23/RxD2/(KR4)
P20 4-3-1 |10 Analog input | ANIO/AVRrerp Port 2.
P21 port ANI1/AVRerm 4-bit I/O port.
P22 ANI2/(KRS5) Can be set to analog input. "2
p23 ANI3/(KR6) Input/output can be specified in 1-bit units.
P40 7-1-1 |1/O Input port TOOLO Port 4.
P41 7-31 Analog input | ANI30/TIO7/TO07 3-bit I/O port.
port P41 can be set to analog input. "***
P42 711 Input port TI04/TO04 Input/output can be specified in 1-bit units.
Use of an on-chip pull-up resistor can be specified by a software
setting at input port.
P70 7-3-1 | VO Analog input | ANI28/KR0/SCK21/ Port 7.
port SCLK Motes 4-bit 1/0 port.
oo P70 can be set to analog input. "****
P71 7-1-2 Input port KR1/S121/SDO " L
Input/output can be specified in 1-bit units.
P72 7-1-1 KR2/S021/SDI " Use of an on-chip pull-up resistor can be specified by a software
P73 KR3/CS "' setting at input port.
<R> Notes 1. Digital or analog for each pin can be selected with the port mode control register x (PMCXx) (can be set in 1-bit

units).

Digital or analog for each pin can be selected with the A/D port configuration register (ADPC).

3. SCLK, SDO, SDI, CS represent the pin functions of analog block. P70 to P73 which are connected to the pins

<R> Remark

of the chip of analog block inside the package have some alternate functions for analog block.
Functions in parentheses in the above figure can be assigned via settings in the peripheral 1/0O redirection
register (PIOR). About format, see Figure in 3. 4. 3. 8 Peripheral 1/O redirection register (PIOR).

RO1UHO0353EJ0200 Rev.2.00
Mar 31, 2014 RENESAS
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RL78/G1E

CHAPTER 2 PIN FUNCTIONS

(2/2)
<R>| Function Pin 110 After Reset | Alternate Function Function
Name Type
P50 7-3-2 |10 Analog input | ANI26/INTP1 Port 5.
P51 7-3-1 port ANI25/INTP2 2-bit I/O port.
Output of P50 can be set to N-ch open-drain output (Voo
tolerance).
P50 and P51 can be set to analog input. "**®*
Input/output can be specified in 1-bit units.
Use of an on-chip pull-up resistor can be specified by software
setting at input port.
P70 7-3-1 | 1/O Analog input | ANI28/KRO/ Port 7.
port SCK21/SCLK™**? | 4-bit /O port.
P71 7-1-2 Input port KR1/S121/SDO"*? | P70 can be set to analog input. "****
P72 7-1-1 KR2/S021/sDiNe2 | Input/output can be specified in 1-bit units.
P73 KR3/CSNote2 Use of an on-chip pull-up resistor can be specified by software
setting at input port.
P121 2-2-1 | Input Input port X1 Port 12.
P122 X2/EXCLK 2-bit input port.
P130 1-1-1 | Output | Output port - Port 13.
P137 2-1-2 |Input | Input port INTPO 1-bit output port and 1-bit input port.
P140 7-1-1 | /O Input port PCLBUZO/INTP6 Port 14.
1-bit I/O port.
Input/output can be specified in 1-bit units.
Use of an on-chip pull-up resistor can be specified by a software
setting at input port.
RESET 2-1-1 | Input - - Input only pin for external reset.
When external reset is not used, connect this pin to Vpp directly
or via a resistor.
<R> Notes 1. Digital or analog for each pin can be selected with the port mode control register x (PMCXx) (can be set in 1-bit
units).
2. SCLK, SDO, SDI, CS represent the pin functions of analog block. P70 to P73 which are connected to the pins of

the chip of analog block inside the package have some alternate functions for analog block.
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RL78/G1E

CHAPTER 3 MICROCONTROLLER BLOCK

Table 3-3. List of Differences in Expanded Special Function Registers (2nd SFRs) (5/6)

Address RL78/G1E (64-pin products) RL78/G1A (64-pin products)
2nd SFRs Name Symbol 2nd SFRs Name Symbol
FO180H | Same as RL78/G1A (64-pin products) | TCROO Timer counter register 00 TCROO
FO0181H
FO182H | Same as RL78/G1A (64-pin products) | TCRO1 Timer counter register 01 TCRO1
FO0183H
FO184H | Same as RL78/G1A (64-pin products) |TCR02 Timer counter register 02 TCRO2
FO0185H
FO186H | Same as RL78/G1A (64-pin products) |TCRO3 Timer counter register 03 TCRO3
FO0187H
FO188H | Same as RL78/G1A (64-pin products) |TCR04 Timer counter register 04 TCRO4
FO0189H
FO18AH | Same as RL78/G1A (64-pin products) | TCRO5 Timer counter register 05 TCRO5
F018BH
FO18CH | Same as RL78/G1A (64-pin products) | TCR06 Timer counter register 06 TCRO06
FO18DH
FO18EH | Same as RL78/G1A (64-pin products) |TCRO7 Timer counter register 07 TCRO7
FO18FH
FO190H | Same as RL78/G1A (64-pin products) |TMR0O Timer mode register 00 TMRO0
FO0191H
FO192H | Timer mode register 01 "' TMRO1 Timer mode register 01 TMRO1
FO0193H
FO194H | Timer mode register 02 "' TMRO02 Timer mode register 02 TMRO02
FO195H
F0196H | Timer mode register 03 "' TMRO3 Timer mode register 03 TMRO3
FO0197H
FO198H | Same as RL78/G1A (64-pin products) |TMR04 Timer mode register 04 TMRO4
FO199H
FO19AH | Timer mode register 05 "' TMRO5 Timer mode register 05 TMRO5
FO019BH
FO19CH | Timer mode register 06 "' TMRO06 Timer mode register 06 TMRO06
FO19DH
FO19EH | Same as RL78/G1A (64-pin products) |TMRO7 Timer mode register 07 TMRO7
FO19FH
FOLAOH | Same as RL78/G1A (64-pin products) TSROOL (TSRO0 | Timer status register 00 TSROOL (TSRO0
FO1A1H - -
FO1A2H | Same as RL78/G1A (64-pin products) |TSROLL |TSRO1 Timer status register 01 TSRO1L |TSRO1
FO1A3H - -
FO1A4H | Same as RL78/G1A (64-pin products) |TSR0O2L |TSR02 Timer status register 02 TSRO2L |TSR02
FO1A5H - -
FO1A6H | Same as RL78/G1A (64-pin products) |TSRO3L |TSR03 Timer status register 03 TSRO3L |TSR03
FO1A7H - -
FO1A8H | Same as RL78/G1A (64-pin products) TSRO4L [TSR04 | Timer status register 04 TSR04L (TSR04
FO1A9H - -
FOLAAH | Same as RL78/G1A (64-pin products) TSRO5L [TSRO5 | Timer status register 05 TSRO5L |TSRO05
FO1ABH - -
FOLACH | Same as RL78/G1A (64-pin products) TSRO6L [TSR06 | Timer status register 06 TSRO6L |TSRO06
FO1ADH - -
FOLAEH | Same as RL78/G1A (64-pin products) |TSRO7L |TSRO7 Timer status register 07 TSRO7L |TSRO7
FO1AFH — —

Note The bit setting is different from that of RL78/G1A (64-pin products).
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RL78/G1E

CHAPTER 3 MICROCONTROLLER BLOCK

Table 3-4. List of Differences in Expanded Special Function Registers (2nd SFRs) (5/6)

Address RL78/G1E (80-pin products) RL78/G1A (64-pin products)
2nd SFRs Name Symbol 2nd SFRs Name Symbol
FO180H | Same as RL78/G1A (64-pin products) |TCROO Timer counter register 00 TCROO
FO0181H
FO182H | Same as RL78/G1A (64-pin products) |TCRO1 Timer counter register 01 TCRO1
FO0183H
FO184H | Same as RL78/G1A (64-pin products) |TCRO2 Timer counter register 02 TCR02
FO0185H
FO186H | Same as RL78/G1A (64-pin products) |TCRO3 Timer counter register 03 TCRO3
F0187H
FO188H | Same as RL78/G1A (64-pin products) |TCRO4 Timer counter register 04 TCRO4
FO0189H
FO18AH | Same as RL78/G1A (64-pin products) |TCRO05 Timer counter register 05 TCRO05
F018BH
FO18CH | Same as RL78/G1A (64-pin products) |TCR06 Timer counter register 06 TCRO06
FO18DH
FO18EH | Same as RL78/G1A (64-pin products) |TCRO7 Timer counter register 07 TCRO7
FO18FH
FO190H | Same as RL78/G1A (64-pin products) |TMROO Timer mode register 00 TMRO0
FO0191H
FO192H | Timer mode register 01 TMRO1 Timer mode register 01 TMRO1
FO0193H
FO194H | Timer mode register 02 " TMRO02 Timer mode register 02 TMRO02
FO195H
FO196H | Timer mode register 03 "°* TMRO3 Timer mode register 03 TMRO3
FO0197H
FO198H | Same as RL78/G1A (64-pin products) |TMRO04 Timer mode register 04 TMRO4
FO199H
FO19AH | Timer mode register 05 "°* TMRO5 Timer mode register 05 TMRO05
FO019BH
FO19CH | Timer mode register 06 " TMRO06 Timer mode register 06 TMRO06
FO19DH
FO19EH | Same as RL78/G1A (64-pin products) |TMRO7 Timer mode register 07 TMRO7
FO19FH
FO1AOH | Same as RL78/G1A (64-pin products) TSROOL |TSROO | Timer status register 00 TSROOL |TSROO
FO1A1H - -
FO1A2H | Same as RL78/G1A (64-pin products) |TSROLL |TSRO1 Timer status register 01 TSRO1L |TSRO1
FO1A3H - -
FO1A4H | Same as RL78/G1A (64-pin products) |TSRO2L |TSR02 Timer status register 02 TSRO2L |TSR02
FO1A5H - -
FO1A6H | Same as RL78/G1A (64-pin products) |TSRO3L |TSR03 Timer status register 03 TSRO3L |TSR03
FO1A7H - -
FO1A8H | Same as RL78/G1A (64-pin products) TSRO4L |TSR04 | Timer status register 04 TSR04L |TSR04
FO1A9H - -
FO1AAH | Same as RL78/G1A (64-pin products) TSRO5L |TSRO5 | Timer status register 05 TSRO5L |TSRO05
FO1ABH - -
FO1ACH | Same as RL78/G1A (64-pin products) TSRO6L |TSR06 | Timer status register 06 TSRO6L |TSRO06
FO1ADH - -
FOLAEH | Same as RL78/G1A (64-pin products) |TSRO7L |TSR07 Timer status register 07 TSRO7L |TSRO7
FO1AFH — —

Note The bit setting is different from that of RL78/G1A (64-pin products).
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RL78/G1E

CHAPTER 3 MICROCONTROLLER BLOCK

3. 6. 3. 13 Input switch control register (ISC)

The bit setting is same as that of RL78/G1A (64-pin products). For details, see 6. 3. 13 Input switch control register
(ISC) in RL78/G1A Hardware User’s Manual (ROLUHO305E).

3. 6. 3. 14 Noise filter enable register 1 (NFEN1)

Address: FOO71H  After reset: 00H R/W

Symbol 7 6 5 4 3 2 1 0
NFEN1 TNFENO7 0 0 TNFENO4 0 0 0 TNFENOO
TNFENO7 Enable/disable using noise filter of TI07/TO07/P41 pin or RxD2/P14 pin input signal™°*®
0 Noise filter OFF
1 Noise filter ON
TNFENO4 Enable/disable using noise filter of TI04/TO04/P42 pin input signal
0 Noise filter OFF
1 Noise filter ON
TNFENOO Enable/disable using noise filter of TIO0/P0O0 pin input signal
0 Noise filter OFF
1 Noise filter ON

Note The applicable pin can be switched by setting the ISC1 bit of the ISC register.

ISC1 = 0: Whether or not to use the noise filter of the TIO7 pin can be selected.

ISC1 = 1: Whether or not to use the noise filter of the RxD2 pin can be selected.

Caution Be sure to clear bits 6,5,3to 1to “0".
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CHAPTER 3 MICROCONTROLLER BLOCK

RL78/G1E
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RL78/G1E

CHAPTER 3 MICROCONTROLLER BLOCK

Table 3-13. Interrupt Source List (2/3)

% 8 Interrupt Source % § é,'? RL78/G1E
=1 m = - 5
5 = Name Trigger 5 9_‘| o g 8
: 2 ul @ S o o
3|2 5 5 = N
3 ]
5 B E | 2
g @ S
& =
<
©
@
g
§ 16 | INTSTY/ UART1 transmission transfer end or buffer empty interrupt/ | Internal | 0024H (A [N
g INTCSI10/ CSI10 transfer end or buffer empty interrupt/
® INTIIC10 IIC10 transfer end
17 | INTSR1/ UARTL reception transfer end/ 0026H Noted | (Note 4
INTCSI11/ | CSI11 transfer end or buffer empty interrupt/
INTIC11 IIC11 transfer end
18 | INTSRE1 UART1 reception communication error occurrence 0028H
INTTMO3H | End of timer channel 3 count or capture (at higher 8-bit N
<R> timer operation)
19 | INTICAO End of ICAO communication 002AH - -
20 | INTTMOO End of timer channel O count or capture 002CH N R
21 | INTTMO1 End of timer channel 1 count or capture (at 16-bit/lower 8- 002EH R
<R> bit timer operation)
22 | INTTMO02 End of timer channel 2 count or capture 0030H
23 | INTTMO3 End of timer channel 3 count or capture (at 16-bit/lower 8- 0032H N R
<R> bit timer operation)
24 | INTAD End of A/D conversion 0034H V V
25 | INTRTC Fixed-cycle signal of real-time clock/alarm match detection 0036H - -
26 | INTIT Interval signal of 12-bit interval timer detection 0038H v ol
27 | INTKR Key return signal detection External | 003AH (©) y \/
28 | INTTMO04 End of timer channel 4 count or capture Internal | 0042H A) N N
Notes 1. The default priority determines the sequence of interrupts if two or more maskable interrupts occur
simultaneously. Zero indicates the highest priority and 39 indicates the lowest priority.
2. Basic configuration types (A) to (D) correspond to (A) to (D) in Figure 3-13.
INTSTL1 only.
4. INTSR1 only.
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CHAPTER 3 MICROCONTROLLER BLOCK

Format of User Option Byte (000C1H/010C1H) (2/2)

Address: 000C1H/010C1H"*

7 6 5 4 3 2 1 0
VPOC2 VPOC1 VPOCO 1 LVIS1 LVISO LVIMDS1 LVIMDSO
e LVD setting (interrupt mode)
Detection voltage Option byte setting value
<R> VivoH VPOC2 VPOC1 VPOCO LVIS1 LVISO Mode setting
Rising Falling LVIMDS1 LVIMDSO
edge edge
3.13 3.06 0 0 1 0 0 0 1
3.75 3.67 0 1 0 0 0
4.06 3.98 0 1 1 0 0
- Value other than above is setting prohibited.
o LVD off (use of external reset input via RESET pin)
Detection voltage Option byte setting value
<R> Vivp VPOC2 VPOC1 VPOCO LVIS1 LVISO Mode setting
Rising Falling LVIMDS1 LVIMDSO
edge edge
- - 1 X X X X X 1
- Value other than above is setting prohibited.

Note Set the same value as 000C1H to 010C1H when the boot swap operation is used because 000C1H is replaced
by 010C1H.

<R> Cautionsl. Set bit 4to 1.

2.  After power is supplied, the reset state must be retained until the operating voltage becomes in
the range defined in 5. 2. 3 AC characteristics. This is done by utilizing the voltage detector or
controlling the externally input reset signal. After the power supply is turned off, this LSI should
be placed in the STOP mode, or placed in the reset state by utilizing the voltage detector or
controlling the externally input reset signal, before the voltage falls below the operating range.
The range of operating voltage varies with the setting of the user option byte (000C2H or
010C2H).

<R> Remarks 1. x: don't care
2. For details on the LVD circuit, see 3. 21 Voltage Detector.

3. The detection voltage is a TYP. value. For details, see 5. 2. 5. 4 LVD circuit characteristics.
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RL78/G1E CHAPTER 4 ANALOG BLOCK

Table 4-2. Gain of Configurable Amplifier Ch1 (Inverting Amplifier and Differential Amplifier)

AMPG14 AMPG13 AMPG12 AMPG11 AMPG10 Gain of Configurable Amplifier Chl (Typ.)

0 0 0 0 0 6 dB

0 0 0 0 1 8dB

0 0 0 1 0 10 dB
0 0 0 1 1 12.dB
0 0 1 0 0 14 dB
0 0 1 0 1 16 dB
0 0 1 1 0 18 dB
0 0 1 1 1 20dB
0 1 0 0 0 22.dB
0 1 0 0 1 24 dB
0 1 0 1 0 26 dB
0 1 0 1 1 28 dB
0 1 1 0 0 30dB
0 1 1 0 1 32dB
0 1 1 1 0 34dB
0 1 1 1 1 36 dB
1 0 0 0 0 38 dB
1 0 0 0 1 40 dB

Other than above Setting prohibited
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RL78/G1E CHAPTER 5 ELECTRICAL SPECIFICATIONS

CHAPTER 5 ELECTRICAL SPECIFICATIONS

In this capter, the electrical specification is described for the target products shown below.

Target products A: Consumer applications Ta =-40to +85°C
R5F10FLCANA, R5F10FLCANA, R5F10FLDANA, R5F10FLDANA,
R5F10FLEANA, R5F10FLEANA, R5F10FMCAFB, R5F10FMCAFB,
R5F10FMDAFB, R5F10FMDAFB, R5F10FMEAFB, R5F10FMEAFB

Target products D: Industrial applications Ta =-40to +85°C
R5F10FLCDNA, R5F10FLCDNA, R5F10FLDDNA, R5F10FLDDNA,
R5F10FLEDNA, R5F10FLEDNA, R5F10FMCDFB, R5F10FMCDFB,
R5F10FMDDFB, R5F10FMDDFB, R5F10FMEDFB, R5F10FMEDFB

Cautions 1. The RL78/G1lE 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.

2. The pins mounted depend on the product, so that refer to CHAPTER 2 PIN FUNCTIONS. In this
Chapter, most of the descriptions use the case of 80-pin products as an example.
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RL78/G1E

CHAPTER 5 ELECTRICAL SPECIFICATIONS

(TA=-401t0 +85°C, 1.6 V<Vob <55V, Vss=0V) (3/3)
Parameter Symbol Conditions MIN. TYP. MAX. Unit
Low-speed on-chip | """ 0.20 LA
oscillator operating
current
12-bit Interval timer | lir €23 0.02 Note3 LA
operating current
Watchdog timer lwor Nt 24 | i = 15 kHz, fwan is stopped 0.22 LA
operating current
A/D converter laoc**®*® | AVop = 3.0 V, When conversion at maximum speed 420 720 LA
operating current
AVrer ) current lavrer ™7 | AVop = 3.0 V, ADREFP1 = 0, ADREFPQ = 0 "***° 14.0 25.0 LA
AVrere = 3.0 V, ADREFP1 = 0, ADREFPQ = 1 "'¢? 14.0 25.0 LA
ADREFP1 = 1, ADREFPO = 0 "*¢* 14.0 25.0 LA
AID converter laprer "% | Vop = 3.0V 75.0 LA
reference voltage
current
Temperature sensor | Irwes "? Voo = 3.0V 75.0 LA
operating current
LVD operating ILvp NOe 20 0.08 LA
current
BGO operating lsco et 25 12.2 mA
current
Selfprogramming lpsp MO 25 12.2 mA
operating
current
SNOOZE operating | Isnoz AID converter | The mode is performed N3 0.50 0.60 mA
current operation During A/D conversion "°*¢* 0.60 0.75 mA
(AVop =3.0V)
During A/D conversion "°*® 420 720 LA
CSI/UART operation "*®* 0.70 0.84 mA
(Notes and Remarks are listed on the next page.)
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CHAPTER 5 ELECTRICAL SPECIFICATIONS

<R> (4) Communication between devices at same potential (CSI mode)

(slave mode, SCKp ... External clock input) (1/2)

(Ta=-40to +85°C, 1.6 V < Voo < 5.5 V, Vss = 0 V) (1/2)

Parameter Symbol Conditions Hs "ot LgNote? Ly Note3 Unit
MIN. MAX. MIN. MAX. MIN. MAX.
SCKp tkevz 4.0V < Vpp < 20MHz < fuek | 8/fwck — — ns
cycle time "¢ 5.5V fuck < 20MHz_| 6/fuck 6lfuck 6lfuck ns
2.7V <Vpp < 16MHz < fmck | 8/fmck - - ns
5.5V fmck £ 16MHz | 6/fmck 6/fmck 6/fmck ns
24V <Vpp<55V 6/fmck 6/fmck 6/fmck ns
and and and
500ns 500ns 500ns
1.8V<Vpp<55V 6/fmck 6/fmck 6/fmck ns
and and and
750ns 750ns 750ns
1.7V<Vpp<55V 6/fmck 6/fmck 6/fmck ns
and and and
1500ns 1500ns 1500ns
16V<Vpp<55V - 6/fmck 6/fmck ns
and and
1500ns 1500ns
SCKp tkrHz, 40V <Vpp<55V tkey2/2 tkeya/2 tkey2/2 ns
high-level tkiz -7 -7 -7
width 27V<Vpp<55V tkcv2l2 tkcy2l2 tkcy2l2 ns
low-level width -8 -8 -8
1.8V<Vpp<55V tkey2/2 tkeya/2 tkey2/2 ns
-18 -18 -18
1.7V<Vpp<55V tkeya/2 tkeya/2 tkeya/2 ns
-66 -66 -66
16V<Vpp<55V - tkey2/2 tkeya/2 ns
-66 -66

Notes 1.

HS is condition of HS (high-speed main) mode.

2. LS is condition of LS (low-speed main) mode.

3. LVis condition of LV (low-voltage main) mode.
4. Transfer rate in the SNOOZE mode: MAX. 1 Mbps

Caution Select the normal input buffer for the Slp pin and SCKp pin and the normal output mode for the SOp

pin by using port input mode register g (PIMg) and port output mode register g (POMg).

Remarks 1. p: CSI number (p = 00, 10, 20, 21), m: Unit number (m =0, 1), n: Channel number (n =0 to 2),
g: PIM and POM numbers (g =0, 1)

2. fmck: Serial array unit operating 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/G1E CHAPTER 5 ELECTRICAL SPECIFICATIONS

CSI mode serial transfer timing: master mode (during communication between devices at different potential)
(when DAPmn =0 and CKPmn =0 or DAPmn =1 and CKPmn =1)

tkev

tkes tKH1

SCKp \ \

tsik1 tksit

Slp Input data

tkso1

SOp Output data

CSI mode serial transfer timing: master mode (during communication between devices at different potential)
(when DAPmn =0 and CKPmn =1 or DAPmn =1 and CKPmn =0)

tkevi

tKHL tkes

SCKp _/ \ 7/

tsikt tksi1

Sip Input data

tkso1

SOp Output data

Remarks 1. p: CSI number (p = 00, 10, 20), m: Unit number, n: Channel number (mn = 00, 10, 20),
g: PIM and POM numbers (g =0, 1)
2. CSI21 cannot communicate with a device at different potential. Use other CSI channels for

communication between devices at different potential.
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RL78/G1E CHAPTER 5 ELECTRICAL SPECIFICATIONS

CSI mode serial transfer timing: slave mode (during communication between devices at different potential)
(when DAPmn =0 and CKPmn =0 or DAPmn =1 and CKPmn =1)

tkeyz

tkL2 tkH2

/
SCKp

tsik2 tksi2

Slp Input data

tkso2

SOp Output data

CSI mode serial transfer timing: slave mode (during communication between devices at different potential)
(when DAPmn =0 and CKPmn =1 or DAPmn =1 and CKPmn =0)

tkeyz

tkH2 kL2
/ /
SCKp
/ \
tsik2 tksi2
Sip Input data
tkso2
SOp Output data

Remarks 1. p: CSI number (p = 00, 10, 20), m: Unit number, n: Channel number (mn = 00, 10, 20),
g: PIM and POM numbers (g =0, 1)
2. CSI21 cannot communicate with a device at different potential. Use other CSI channels for

communication between devices at different potential.
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CHAPTER 5 ELECTRICAL SPECIFICATIONS

<R> 5, 2. 8 Dedicated flash memory programmer communication (UART)

(TA=-401t0 +85°C, 1.8 V<V <55V, Vss=0V)

Parameter Symbol Conditions MIN. TYP. MAX. Unit
Transfer rate When programming for flash memory 115.2 k 1M bps
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CHAPTER 5 ELECTRICAL SPECIFICATIONS

(-40°C < Ta < 85°C, AVDD1 = AVDD2 = AVDD3 = DVDD = 5.0 V, VREFIN1 = VREFIN2 = VREFIN3 = 1.7 V, AMP1OF =
AMP20F = AMP30OF = 1, DAC10F = DAC20F = DAC3O0F = 0, inverting amplifier) (1/2)

Parameter Symbol Conditions Ratings Unit
MIN TYP MAX
Current lcc00 CC1,CC0=0,0 — 330 720 LA
consumption ™' | IccO1 CC1,CC0=0,1 - 175 390 LA
lcc10 CC1,CC0=1,0 — 125 275 LA
lccll CCl,cco=1,1 - 55 120 KA
Input voltage VINL AGND1 - 0.1 — — \Y
VINH - - AVop: - 1.5 \Y
Output voltage VOUTL I0L = -200 LA - AGND1 + 0.02 |AGND1 + 0.06 \Y
VOUTH IOH = 200 xA AVop1 - 0.06 | AVop: - 0.02 — \Y
Settling time tseT_AmMPOO GCn =00H (6 dB), CC1,CC0=0,0,CL - - 9 us
= 30 pF, output voltage = 1Vep, output
convergence voltage Ver = 999 mV
tsET_AmPOL GCn =00H (6 dB), CC1,CC0=0,1,CL - - 18 us
= 30 pF, output voltage = 1Vee, output
convergence voltage Ver = 999 mV
tSET_AMP10 GCn=00H (6 dB), CC1,CC0=1,0,CL - - 28 us
= 30 pF, output voltage = 1Vep, output
convergence voltage Ver = 999 mV
tsET_AmP11 GCn =00H (6 dB), CC1,CC0=1,1,CL - - 71 us
= 30 pF, output voltage = 1Vee, output
convergence voltage Ver = 999 mV
Gain bandwidth GBWO00 CL =30 pF,CC1,CC0=0,0 - 1.5 MHz
GCn = 11H (40 dB)
GBWO01 CL=30pF,CC1,CC0=0,1 - 0.9 MHz
GCn = 11H (40 dB)
GBW10 CL=30pF,CC1,CC0=1,0 - 0.67 MHz
GCn = 11H (40 dB)
GBW11 CL=30pF,CC1,CC0=1,1 - 0.22 MHz
GCn = 11H (40 dB)
Equivalent input En00 CC1,CC0=0,0 - 63 - nVA Hz
noise f=1kHz, GCn = 11H (40 dB)
EnO1 CC1,CC0=0,1 - 85 — nVA Hz
f=1kHz, GCn = 11H (40 dB)
En10 CC1,CC0=1,0 - 105 - nVA Hz
f=1kHz, GCn = 11H (40 dB)
Enll CCl,Ccco=1,1 - 150 - nVA Hz
f =1 kHz, GCn = 11H (40 dB)
Note These are the values for one channel of configurable amplifier.
Remark n=1to3
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RL78/G1E CHAPTER 5 ELECTRICAL SPECIFICATIONS

5. 3. 3. 5 High-pass filter characteristics

(—40°C < TA< 85°C, AVpbp1 = AVbp2 = AVobps = AVopsa = DVop = 5.0 V, HPFOF = 1)

Parameter Symbol Conditions Ratings Unit
MIN. TYP. MAX.
Current consumption IccA - 800 1800 HA
Input voltage ViLHpr AGND4 +0.2 - - \Y,
ViHHPE - - AVops - 1.5 \Y
<R> | Output voltage VoLHpF IOL =-200 uA - AGND4 +0.22 | AGND4 +0.25 \
VoHHPF IOH = 200 kA AVops -1.55 AVops -1.52 - \%
Cutoff frequency fcl ferk_Hpr = 2 kHz - 8 - Hz
fc2 fck_HPF = 200 kHz - 800 - Hz
CLK_HPF ViLcLK_HPF 0.3 X AVpp3 \Y;
low-level

input voltage

CLK_HPF VIHCLK_HPE 0.7 X AVpp3 \4
high-level

input voltage

CLK_HPF feLk_npr 2 - 200 kHz
Input frequency

CLK_HPF tiLw_HPF 200 - - ns

Input low-level-width | tinw_Hre

Input high-level-width

Clock Timing
~——tLW_HPF ——{ |=——1tIHW_HPF—
0.7xAVDD3
CLK_HPF
0.3xAVDD3
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