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Pages 872 to 877
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Page 878
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30.5.1 Serial array unit

Pages 881 to 899
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30.5.2 Serial interface [ICA

Pages 900 to 902
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30.6.1 A/D converter characteristics
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Page 1 of 14

(c) 2014. Renesas Electronics Corporation. All rights reserved.

RENESAS




RENESAS TECHNICAL UPDATE TN-RL*-A016A/E

Date: January 10, 2014

Corrections in the User’'s Manual: Hardware

Corrections and Applicable Items Pages in this
No. . document for
Document No. English R01UHO0330EJ0100 corrections
1 3.1.3 Internal data memory space Page 60 Page 3
2 12.6.3 SNOOZE mode function Page 490 Pages 4 and 5
3 19.3.2 STOP mode Pages 746, 747 Page 6
4 19.3.3 SNOOZE mode Page 749 Page 7
5 23.3.6 Invalid memory access detection function Page 797 Pages 8 and 9
6 Figure 25-3 Format of Option Byte (000C2H) Page 810 Page 10
7 26.4.3 Procedure for accessing data flash memory Page 823 Page 11,12
8 30.3.1 Pin characteristics Pages 867, 868 Page 13
9 30.3.2 Supply current characteristics Pages 872 to 877 Page 13
10 | 30.4 AC Characteristics Page 878 Page 13
11 | 30.5.1 Serial array unit Pages 881 to 899 Page 13
12 | 30.5.2 Serial interface IICA Pages 900 to 902 Page 13
13 | 30.6.1 A/D converter characteristics Pages 903 to 905 Page 13
14 | 30.6.2 Temperature sensor/internal reference voltage characteristics | Page 905 Page 14
15 | 30.6.3 POR circuit characteristics Page 905 Page 14
16 | 30.6.5 Supply voltage rise time Page 907 Page 14
17 30.7 Data.M_emory STOP Mode Low Supply Voltage Data Retention Page 912 Page 14
Characteristics
18 ELECTRICAL SPECIFICATIONS New Page 14
(G: Ta = —40 to +105°C)
Incarrect; Bold with underling; Correct: Gray hatched
Revision History
RL78/L12 Correction for incorrect description notice
Document Number Issue Date Description

TN-RL*-A016A/E Jan.10.2014 First edition issued
Corrections No.1 to No.18 revised (This document)
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RENESAS TECHNICAL UPDATE TN-RL*-A016A/E

Date: Januay 10, 2014

1. 3.1.3Internal data memory space

Incorrect:

Correct:

Cautions 2. While self-programming is being executed or rewriting the data flash, do not
allocate the RAM address which is used in stack, data buffer, the branch of
vectored interrupt servicing, or the transfer destination or source by DTC
in the address between FFE20H to FFEDFH.

3. The RAM area in the products listed below cannot be used when using the
self-programming function or rewriting the data flash, because they are
used by libraries.

R5F10Rx8 (x =B, F, GJ) : FFBOOH to FFC89H
R5F10RXA (x =B, F, GJ,L) : FFBOOH to FFC89H
R5F10RxC (x =B, F, GJ,L ) : FF900H to FFC89H

(c) 2014. Renesas Electronics Corporation. All rights reserved.
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RENESAS TECHNICAL UPDATE TN-RL*-A016A/E

Date: Januay 10, 2014

2. 12.6.3 SNOOZE mode function

Incorrect:

SNOOZE mode makes UART operate reception by RxDq pin input detection while the STOP
mode. Normally UART stops communication in the STOP mode. But, using the SNOOZE
mode makes reception UART operate unless the CPU operation by detecting RxDq pin input.

When using the SNOOZE mode function, set the SWCm bit of serial standby control register m
(SSCm) to 1 just before switching to the STOP mode.

Cautions: 1. The SNOOZE mode can only be specified when the high-speed on-chip oscillator
clock is selected for fcLk.
2. The maximum transfer rate when using UARTq.in the SNOOZE mode is.
9600.bps.,

Correct:

SNOOZE mode makes UART operate reception by RxDq pin input detection while the STOP
mode. Normally UART stops communication in the STOP mode. But, using the SNOOZE
mode makes reception UART operate unless the CPU operation by detecting RxDq pin input.

When using UARTq in SNOOZE mode, execute the following settings before entering

STOP mode (Refer to Flowcharts of SNOOZE mode operation in Figure 12-93 and

Figure 12-95).

e In SNOOZE mode, UART reception baud rate must be set differently from normal
operation. Refer to Table 12-3 to set registers SPSm and SDRmn [15:9].

e Set bits EOCmn and SSECmn to enable or disable the error interrupt (INTSREQ)
when a communication error occurs.

* Set the SWCm bit in the serial standby control register m (SSCm) to 1 just before
entering STOP mode. After initialization, set the SSm1 bit to 1 in the serial channel
start register m (SSm).

When the MCU detects the RxDq pin edge input (input the start bit) after entering STOP
mode, the UART reception is started.

Cautions: 1. The SNOOZE mode can only be specified when the high-speed on-chip oscillator
clock (fin) is selected for fcLk.

2. The transfer rate in SNOOZE mode is 4800 bps only.

3. When the SWCm bit is 1, UARTqg can be used only when the reception is
started in STOP mode. If UARTq is used with other SNOOZE function or
interrupts concurrently and the reception is started in state other than
STOP mode as described below, the UARTqQ cannot receive data correctly
and may cause a framing error or parity error.

*The case the UART(Q reception is started from the moment the SWCm bit is
set to 0 before the MCU enters STOP mode

*The case the UART(q reception is started in SNOOZE mode

*The case the UART(Q reception is started from the moment the MCU exits
STOP mode and enters normal mode using interrupts before the SWCm bit
issetto 0

(c) 2014. Renesas Electronics Corporation. All rights reserved.
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RENESAS TECHNICAL UPDATE TN-RL*-A016A/E

Date: Januay 10, 2014

4. When the SSECm bit is 1, if a parity error, framing error, or overrun error
occurs, flags PEFmn, FEFmn, or OVFmn is not set, nor an error interrupt
(INTSREQ) is generated. To set the SSECm bit to 1, clear flags PEFmn,
FEFmn, and OVFmn before setting the SWCO bit to 1, and read bits 7 to 0
(RxDq) in the SDRm1 register.

Table 12-3 UART Reception Baud Rate Setting in SNOOZE Mode

High-speed on-chip UART reception baud rate in SNOOZE mode
oscillator
(fin) Baud rate: 4800 bps
Operating clock SDRmn Maximum Minimum
(fmek) [15:9] acceptable value acceptable value
24 MHz + 1.0% " e /2] 79 1.60% -2.18%
16 MHz + 1.0% " e /2 105 2.27% -1.53%
12 MHz + 1.0% ™ fouk 12 79 1.60% -2.19%
8 MHz + 1.0% ' ficw /2 105 2.27% -1.53%
6 MHz + 1.0% ficw /2 79 1.60% -2.19%
4 MHz + 1.0% ficw /2] 105 2.27% -1.53%
3 MHz + 1.0% e /72 79 1.60% -2.19%
2 MHz + 1.0% e /2] 105 2.27% -1.54%
1 MHz + 1.0% ™' e /2] 105 2.27% -1.57%
Note: When the high-speed on-chip oscillator clock accuracy is at + 1.5% or 2.0%,
the acceptable range is limited as follows:
« fin £ 1.5%: Subtract 0.5% from the maximum acceptable value of fin £ 1.0%,
and add 0.5% to the minimum acceptable value of fin £ 1.0%.
* fiH £ 2.0%: Subtract 1.0% from the maximum acceptable value of fin £ 1.0%,
and add 1.0% to the minimum acceptable value of fiH + 1.0%.
Remarks: Maximum and minimum acceptable values in the above table are the baud

rate acceptable values in UART reception. Make sure to set the baud rate for
transmission within this range.

(c) 2014. Renesas Electronics Corporation. All rights reserved.
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RENESAS TECHNICAL UPDATE TN-RL*-A016A/E

Date: Januay 10, 2014

3. 19.3.2 STOP mode

Incorrect:
Figure 19-5 STOP Mode Release by Interrupt Request Generation (1/2)
(1) When high-speed system clock (X1 oscillation) is used as CPU clock
(omitted)

Notes: 2. Wait time for STOP mode release
. igh- X illation); 3-clogc

(2) When high-speed system clock (external clock input) is used as CPU clock
(3) When high-speed on-chip oscillator clock is used as CPU clock
(omitted)

Notes: 2. f lock is stopped; 19.08 to 32.99 us

Wait
* When vectored interrupt servicing is carried out: 7 clocks
* When vectored interrupt servicing is not carried out: 1 clock

Correct:
Figure 19-5 STOP Mode Release by Interrupt Request Generation (1/2)
(1) When high-speed system clock (X1 oscillation) is used as CPU clock
(omitted)

Notes:2. STOP mode release time

Supply of the clock is stopped: 18 us to “whichever is longer 65 us or the
oscillation stabilization time”

Wait
» When vectored interrupt servicing is carried out: 10 to 11 clocks
» When vectored interrupt servicing is not carried out: 4 to 5 clocks

Remark: The time to stop clock supply varies depending on the temperature
conditions and STOP mode time.

(2) When high-speed system clock (external clock input) is used as CPU clock
(3) When high-speed on-chip oscillator clock is used as CPU clock
(omitted)
Notes: 2. STOP mode release time
Supply of the clock is stopped: 18 to 65 ps

Wait
* When vectored interrupt servicing is carried out: 7 clocks
* When vectored interrupt servicing is not carried out: 1 clock

Remark: The time to stop clock supply varies depending on the temperature conditions
and STOP mode time.

(c) 2014. Renesas Electronics Corporation. All rights reserved.
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RENESAS TECHNICAL UPDATE TN-RL*-A016A/E

Date: Januay 10, 2014

4. 19.3.3 SNOOZE mode

Incorrect:
ransiti i ing ti

Erom STOP 10 SNOOZE

- i :.18.96.10 28.95 us

From SNOOZE to normal operation
. v inter icing.i r
HS (High-speed i 6.0 +
LS (Low:-speed main).mode: 2.58.10.7.8.us.+.7.clocks

LV (Low-voltage main) mode: 12.45 to 17.3 yus + 7 clocks

*  When vectored interrupt servicing is not carried out:
igh- i 6.7 + k
- i ; t +

Correct:
The MCU transits from STOP mode to SNOOZE mode or from SNOOZE mode to
normal operation after time shown below elapses.

Transit time from STOP mode to SNOOZE mode: 18 to 65 us
Remark: The transit time from STOP mode to SNOOZE mode varies depending on the
temperature conditions and STOP mode time.

Transit time from SNOOZE mode to normal operation:
 When vectored interrupt servicing is carried out:
HS (High-speed main) mode: “4.99 to 9.44 ps” + 7 clocks
LS (Low-speed main) mode: “1.10 to 5.08 us” + 7 clocks
LV (Low-voltage main) mode: “16.58 to 25.40 us” + 7 clocks

« When vectored interrupt servicing is not carried out:
HS (High-speed main) mode: “4.99 to 9.44 ps” + 1 clock
LS (Low-speed main) mode: “1.10 to 5.08 us” + 1 clock
LV (Low-voltage main) mode: “16.58 to 25.40 us” + 1 clock

(c) 2014. Renesas Electronics Corporation. All rights reserved.
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RENESAS TECHNICAL UPDATE TN-RL*-A016A/E

Date: Januay 10, 2014

5. 23.3.6 Invalid memory access detection function

Incorrect: Correct:
Figure 23-10 Invalid access detection area Figure 23-10 Invalid access detection area
Possibility access Fetching Accassibility nEtruction
instruclions r
Fead Writa (exacule) Flead Wirite
FFFFFH | FFFFFH |
Spacial function ragistar [SFR} Spacial function registar (SFR)
256 bytes M 256 bytes N
FFFOOH | & FFFOOH | E
FFEFFH laenaral-purpose register Ck FFEFFH leensral-purpasa registar e
FFEEOH | 52 bytes ] FFEEOH | 32 bytas '
FFEDFH FFEDQOFH
RAM " DK, RAR -
wyvyyH rzzTzH
== Mirror = TR = Mirror ] Ok
MG e MG MG
Data flash mamory Diata flash mamary
Fi000H Fio0oH
FOFFFH N o teserved
a4 W =7 1
FOAOOH oK FDaooH Ok
FOFFFH FOTFFH
Special function register Ok Speclal function register Ok
[2nd SFR) NG [2nd 5FR) el
2 Khylas 2 Khylas
FooooH FOOooH
EFFFFH . EFFFFH "
EFo0OM | ] ok EFoooM | ] e
= Resarved === NG NG
e Rasarved = He NG
NG
NG
L R PPN
OFFFFH S0 Ll it
maxmnH EnxEnH
oK [l
= Code flash mamory Pzt - = Code flash mamaory e = oK (]
onooaH oonoaH
(c) 2014. Renesas Electronics Corporation. All rights reserved. Page 8 of 14
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RENESAS TECHNICAL UPDATE TN-RL*-A016A/E

Date: Januay 10, 2014

Note: Code flash memory and RAM address of each product are as follows.

Note: Code flash memory area, RAM area, and the detected lowest address of each

product are as follows.

Code flash memory.

Eraducts (Q0000H to xxxxxH) (yyyyyH to FEEEEH) Detected lowest
W 8192 x.8.hit 1024 x.8.hit COUSHIEETITEon RAM address for
WMSE] ORXA me (EEBOOH 10 EEEEEH) 1024 x 8.bi RICHRES (O0000H to xxxxxH) (zzzzzH to FFEFFH) fr;i?]/'(gigg&ti'gg)
X =B.E.G.JL) (Q0000H. 10.O3EEEH) (EEBQOH. 10 EEEEEH) (yyyyyH)

R5ELORXC 32768 x 8 hit 1536 x 8 hit R5F10Rx8 8192 x 8 bit 1024 x 8 bit 10000H
(x=B,E.G.J.L) (00000H 10.07EEEH) (EEQQ0H 10 EEEEEH) x=B,F G, J) (OO000H to O1FFFH) | (FFBOOH to FFEFFH)
R5F10RXA 16384 x 8 bit 1024 x 8 bit 10000H
(x=B,F,G,J,L) (00000H to 03FFFH) | (FFBOOH to FFEFFH)
R5F10Rx8 8192 x 8 bit 1024 x 8 bit 80000H
(x=B,F,G,J) (00000H to 01FFFH) | (FFBOOH to FFEFFH)

(c) 2014. Renesas Electronics Corporation. All rights reserved.
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RENESAS TECHNICAL UPDATE TN-RL*-A016A/E Date: Januay 10, 2014

6. Figure 25-3 Format of Option Byte (000C2H)
Old: New:
Figure 25-3 Format of Option Byte (000C2H) Figure 25-3. Format of Option Byte (000C2H)
Address: 000C2H Address: 000C2H "
7 6 5 4 3 2 1 0 7 6 5 4 3 2 1 0
CMODE1 | C5MODEQ 1 0 FRQSEL3 | FRQSEL2 | FRQSEL1 | FRASELO | |[ cmopEtr | csmopeo 1 0 FRQSEL3 | FRQSEL2 | FRQSEL1 | FRQSELO
Setting of flash operation mode Setting of flash operation mode
CMODE1 CMODEO Operating Frequency | Operating Voltage CMODE1 CMODEO Operating Frequency [ Operating Voltage
Range Range Range Range
0 0 LV (low voltage main) mode 1to 4 MHz 16t055V 0 0 LV (low voltage main) mode 1to 4 MHz 1.6t05.5V
1 0 LS (low speed main) mode 1to 8 MHz 1.8t05.5V 1 0 LS (low speed main) mode 1to 8 MHz 1.8t05.5V
1 1 1S (hich soeed mai j 1to 16 MHz 24t055V _ S j 110 16 MHz 241055V
(high speed main) mode 110 24 MHz 271055V 1 1 HS (high speed main) mode Tto 24 MHz 27055V
Other than above Setting prohibited Other than above Setting prohibited
FRQSEL3 | FRQSEL2 | FRQSEL1 | FRQSELO Frequency of the high-speed on-chip oscillator FRQSEL3 | FRQSEL2 | FRQSEL1 | FRQSELO | Frequency of the high-speed on-chip oscillator
0 0 0 0 24 MHz 0 0 0 0 24 MHz
1 0 0 1 16 MHz 1 0 0 1 16 MHz
0 0 0 1 12 MHz 0 0 0 1 12 MHz
1 0 1 0 8 MHz 1 0 1 0 8 MHz
1 0 1 1 4 MHz 0 0 1 0 6 MHz
1 1 0 1 1 MHz 1 0 1 1 4 MHz
Other than above Setting prohibited 0 0 1 1 3 MHz
Caution: Be sure to set 10B to bits 5 and 4. 1 1 0 1 2 MHz
1 1 0 1 1 MHz
Other than above Setting prohibited
Caution: Be sure to set 10B to bits 5 and 4.

(c) 2014. Renesas Electronics Corporation. All rights reserved. Page 10 of 14
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RENESAS TECHNICAL UPDATE TN-RL*-A016A/E

Date: Januay 10, 2014

7. 26.4.3 Procedure for accessing data flash memory

Incorrect:

The data flash memory is initially stopped after a reset ends and cannot be accessed (read or
programmed). To
access the memory, perform the following procedure:

<1> Write 1 to bit 0 (DFLEN) of the data flash control register (DFLCTL).
<2> Wait for the setup to finish for software timer. etc.
The time setup takes differs for each main clock mode.
<Setup time for each main clock mode>
* HS (High-speed main): 5us
* LS (Low-speed main): 720 ns
* LV (Low-voltage main): 10us

<3> After the wait, the data flash memory can be accessed.

Cautions 1. Accessing the data flash memory is not possible during the setup time.
2. Before executing a STOP instruction during the setup time, temporarily clear DFLEN to 0.

Correct:

The data flash memory is stopped after a reset ends. To access the data flash, make initial
settings according to the

following procedure.

<1> Set bit 0 (DFLEN) of the data flash control register (DFLCTL) to 1.
<2> Wait for the setup to finish for software timer, etc.
The time setup takes differs for each flash operation mode for the main clock.
<Setup time for each flash operation mode>
* HS (High speed main): 5 us
* LS (Low speed main): 720 ns
* LV (Low voltage main): 10 ps

<3> After the wait, the data flash memory can be accessed.

Cautions 1. Accessing the data flash memory is not possible during the setup time.

2. Transition to the STOP mode is not possible during the setup time. To enter the
STOP mode during the setup time, clear DFLEN to 0 and then execute the STOP
instruction.

3. The high-speed on-chip oscillator should be kept operating during data flash
rewrite. If it is kept stopping, operate the high-speed on-chip oscillator clock
(HIOSTOP = 0) and execute the data flash library after 30 us have elapsed.

(c) 2014. Renesas Electronics Corporation. All rights reserved.
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RENESAS TECHNICAL UPDATE TN-RL*-A016A/E

Date: Januay 10, 2014

After initialized, the data flash memory can be read by using a CPU instruction or can be
read/written by using a data

flash library.

If the DMA controller operates when the data flash memory is accessed, however, follow
one of these procedures:

(A) Suspending/forcibly terminating DMA transfer
Before reading the data flash memory, suspend DMA transfer of all the channels used.

After setting the DWAITn bit to 1, however, wait at least for the duration of three clocks
(fCLK) before reading the

data flash memory. After reading the data flash memory, lift the suspension of transfer by
clearing the DWAITn bit to 0.

Or, forcibly terminate DMA transfer in accordance with the procedure in 15.5.5 Forced
termination by software

before reading the data flash memory. Resume DMA transfer after the data flash memory
has been read.

(B) Access the data flash memory by using the newest data flash library.
(C) Insertion of NOP

Insert an NOP instruction immediately before the instruction that reads the data flash
memory.

<Example>
MOVW HL,!addr16 ; Reads RAM.
NOP ; Insert NOP instruction before reading data flash memory.

MOV A,[DE] ; Read data flash memory.

If a high-level language such as C is used, however, the compiler may generate two
instructions for one code. In

this case, the NOP instruction is not inserted immediately before the data flash memory read
instruction.

Therefore, read the data flash memory by (A) or (B) above.

Remarks 1. n: DMA channel number (n =0, 1)

2. fCLK: CPU/peripheral hardware clock frequency

(c) 2014. Renesas Electronics Corporation. All rights reserved.
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RENESAS TECHNICAL UPDATE TN-RL*-A016A/E

Date: Januay 10, 2014

8. 30.3.1 Pin characteristics

Incorrect:
Fixed typo in Note 2 in pages 867 and 868.

9. 30.3.2 Supply current characteristics

Incorrect:
Fixed typo in Notes and typical values of lbb2 and lobs in pages 872 to 877.

10. 30.4 AC Characteristics

Old:
Specifications of the external system clock frequency and external system clock input
high-level width, low-level width in page 878 extended.

11. 30.5.1 Serial array unit

Incorrect:
Fixed typo in 30.5.1 Serial array unit in pages 881 to 899.

12. 30.5.2 Serial interface IICA

Incorrect:
Fixed typo in 30.5.2 Serial interface IICA in pages 900 to 902.

13. 30.6.1 A/D converter characteristics

Old:

Specifications in 30.6.1 A/D converter characteristics in pages 903 to 905 extended.

Correct:
Refer to pages 7 and 8 in Technical Update Exhibit 1 “Chapter 30 ELECTRICAL
SPECIFICATIONS”.

Correct:
Refer to pages 12 to 17 in Technical Update Exhibit 1 “Chapter 30 ELECTRICAL
SPECIFICATIONS”.

New:
Refer to page 18 in Technical Update Exhibit 1 “Chapter 30 ELECTRICAL SPECIFICATIONS”.

Correct:
Refer to pages 24 to 44 in Technical Update Exhibit 1 “Chapter 30 ELECTRICAL
SPECIFICATIONS”.

Correct:
Refer to pages 45 to 49 in Technical Update Exhibit 1 “Chapter 30 ELECTRICAL
SPECIFICATIONS”.

New:

Refer to pages 50 to 53 in Technical Update Exhibit 1 “Chapter 30 ELECTRICAL
SPECIFICATIONS”.

(c) 2014. Renesas Electronics Corporation. All rights reserved.
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RENESAS TECHNICAL UPDATE TN-RL*-A016A/E

Date: Januay 10, 2014

14. 30.6.2 Temperature sensor/internal reference voltage characteristics

Incorrect:
Fixed typo in 30.6.2 Temperature Sensor/Internal Reference Voltage Characteristics in page
905.

15. 30.6.3 POR circuit characteristics

Incorrect:
Fixed typo in 30.6.3 POR circuit characteristics in page 905.

16. 30.6.5 Supply voltage rise time

old:
Specifications in Supply Voltage Rise Time in page 907 added.

17. 30.8 Data Memory STOP Mode Low Supply Voltage Data Retention
Characteristics

old:
Specifications in Data Memory STOP Mode Low Supply Voltage Data Retention
Characteristics in page 912 extended.

18. ELECTRICAL SPECIFICATIONS (G: To = =40 to +105°C)

old:
Specifications in ELECTRICAL SPECIFICATIONS (G: Ta = -40 to +105°C) extended.

Correct:
Refer to page 54 in Technical Update Exhibit 1 “Chapter 30 ELECTRICAL SPECIFICATIONS”.

Correct:
Refer to page 54 in Technical Update Exhibit 1 “Chapter 30 ELECTRICAL SPECIFICATIONS”.

New:
Refer to page 56 in Technical Update Exhibit 1 “Chapter 30 ELECTRICAL SPECIFICATIONS”.

New:
Refer to page 61 in Technical Update Exhibit 1 “Chapter 30 ELECTRICAL SPECIFICATIONS
(A, D: TA=-40to + 85°C)".

New:
Refer to Technical Update Exhibit 2 “Chapter 31 ELECTRICAL SPECIFICATIONS”.

(c) 2014. Renesas Electronics Corporation. All rights reserved.
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RL78/L12 CHAPTER 30 ELECTRICAL SPECIFICATIONS (A,G: To = -40to +85°C)

CHAPTER 30 ELECTRICAL SPECIFICATIONS

This chapter describes the electrical specifications for the products "A: Consumer applications (Ta = —40 to +85°C)", and
"G: Industrial applications (Ta when using the RL78 microcontrollers at —40 to +85°C)".

Cautions 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.

2. With products not provided with an EVop, or EVss pin, replace EVoo with Vop, or replace EVss with
Vss.

3. The pins mounted depend on the product. Refer to 2.1 Port Function to 2.1.6 Pins for each
product (pins other than port pins).

RENESAS 1



RL78/L12 CHAPTER 30 ELECTRICAL SPECIFICATIONS (A,G: To = -40to +85°C)

30.1 Absolute Maximum Ratings

Absolute Maximum Ratings (Ta = 25°C) (1/3)

Parameter Symbols Conditions Ratings Unit
Supply voltage Vob Voo = EVop -0.5to +6.5 Vv
EVoo Voo = EVop -0.5t0 +6.5 \Y
EVss -0.5t0 +0.3 \
REGC pin input voltage | Virecc REGC -0.3to +2.8 \%
and -0.3 to Voo +0.3 V¢*
Input voltage Vit P10 to P17, P30 to P32, P40 to P43, P50 to P54, —-0.3 to EVop +0.3 \Y
P70 to P74, P120, P125 to P127,P140 to P147 and —0.3 to Voo +0.3 "2
Vi P60, P61 (N-ch open-drain) —-0.3 to EVop +0.3 \%
and -0.3 to Voo +0.3 "¢?
Vi P20, P21, P121 to P124, P137, EXCLK, -0.3 to Voo +0.3 Nt ? \Y
EXCLKS, RESET
Output voltage Vo1 P10 to P17, P30 to P32, P40 to P43, —-0.3 to EVop +0.3 \Y
N 2
P50 to P54, P60, P61, P70 to P74, P120, and -0.3 to Voo +0.3 "
P125 to P127, P130, P140 to P147
Vo2 P20, P21 -0.3 to Voo +0.3""? %
Analog input voltage Va1 ANI16 to ANI23 —0.3 to EVop +0.3 and \%
-0.3 to AVrer(+) +0.3 N2 3
Vaiz ANIO, ANI1 -0.3 to Voo +0.3 and \
-0.3 to AVRer(+) +0.3 "= %3

Notes 1. Connect the REGC pin to Vss via a capacitor (0.47 to 1 u4F). This value regulates the absolute
maximum rating of the REGC pin. Do not use this pin with voltage applied to it.
2. Must be 6.5V or lower.
3. Do not exceed AVRer(+) + 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.

Remarks 1. Unless specified otherwise, the characteristics of alternate-function pins are the same as those of the
port pins.
2. AVRrer+) : + side reference voltage of the A/D converter.
Vss is the reference voltage.
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RL78/L12 CHAPTER 30 ELECTRICAL SPECIFICATIONS (A,G: To = -40to +85°C)

Absolute Maximum Ratings (Ta = 25°C) (2/3)

Parameter Symbols Conditions Ratings Unit
LCD voltage VLt VL1 voltage™™®? -0.3 to +2.8 and Y,
-0.3to Vs +0.3
Viz Vi2 voltage™'® ! —0.3 to Vie +0.3 Note? \Y
Vis Vs voltage™™® ! —0.3 to Vis +0.3 Note? Y,
Vi Vs voltage™'® ! -0.3t0 +6.5 v
Vicap CAPL, CAPH voltage**®* —0.3 to Vie +0.3 Note? \Y
Viout COMO to COM7, SEGO | External Other than -0.3 to Voo +0.3 V2
to SEG38, COMEXP resistance memory-type
output voltage division liquid crystal
mode
Memory-type —0.3 to Ve +0.3 M2 v
liquid crystal
mode
Capacitor split —0.3 to Vop +0.3 Nte?
Internal voltage boosting —0.3 to Vie +0.3 NOte?

Notes 1. This value only indicates the absolute maximum ratings when applying voltage to the Vi1, VL2, Vi3, and Vi4
pins; it does not mean that applying voltage to these pins is recommended. When using the internal voltage
boosting method or capacitance split method, connect these pins to Vss via a capacitor (0.47 4F £+ 30%)
and connect a capacitor (0.47 uF + 30%) between the CAPL and CAPH pins.
2. Must be 6.5V or lower.

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 Vss is the reference voltage.
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RL78/L12 CHAPTER 30 ELECTRICAL SPECIFICATIONS (A,G: To = -40to +85°C)

Absolute Maximum Ratings (TA = 25°C) (3/3)

Parameter Symbols Conditions Ratings Unit

Output current, high loH1 Per pin P10 to P17, P30 to P32, -40 mA
P40 to P43, P50 to P54,

P70 to P74, P120, P125 to P127,
P130, P140 to P147

Total of all pins | P10 to P14, P40 to P43, P120, -70 mA
-170 mA P130, P140 to P147
P15 to P17, P30 to P32, -100 mA

P50 to P54, P70 to P74,
P125 to P127

loHz Per pin P20, P21 -0.5 mA
Total of all pins -1 mA
Output current, low lov1 Per pin P10 to P17, P30 to P32, 40 mA

P40 to P43, P50 to P54, P60,
P61, P70 to P74, P120,
P125 to P127, P130,

P140 to P147

Total of all pins | P10 to P14, P40 to P43, P120, 70 mA
170 mA P130, P140 to P147
P15 to P17, P30 to P32, 100 mA

P50 to P54, P60, P61,
P70 to P74, P125 to P127

loL2 Per pin P20, P21 1 mA

Total of all pins 2 mA

Operating ambient Ta In normal operation mode —40 to +85 °C
temperature In flash memory programming mode

Storage temperature Tstg —65 to +150 °C

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 Unless specified otherwise, the characteristics of alternate-function pins are the same as those of the port
pins.
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RL78/L12 CHAPTER 30 ELECTRICAL SPECIFICATIONS (A,G: To = -40to +85°C)

30.2 Oscillator Characteristics
30.2.1 X1, XT1 oscillator characteristics

(TA=-40to +85°C, 1.6 V< EVDD=VDD<5.5V, Vss =EVss =0 V)

Parameter Resonator Conditions MIN. TYP. MAX. Unit
X1 clock oscillation Ceramic resonator/ 27V<Vop<55V 1.0 20.0
frequency (fx) "' crystal resonator 24V <Vop<27V 10 16.0
MHz
1.8V<Vm<27V 1.0 8.0
1.6V<Vo<1.8V 1.0 4.0
XT1 clock oscillation Crystal resonator 32 32.768 35 kHz

frequency (fxr) "'

Note Indicates only the permissible deviation of the oscillator frequencies. Refer to AC Characteristics for instruction

execution time. Inquire with the resonator manufacturer to perform an evaluation on the actual circuit and check
the oscillator characteristics before use.

Caution Since the CPU is started by the high-speed on-chip oscillator clock after a reset release, check the X1
clock oscillation stabilization time using the oscillation stabilization time counter status register
(OSTC) by the user. Determine the oscillation stabilization time of the OSTC register and the

oscillation stabilization time select register (OSTS) after sufficiently evaluating the oscillation
stabilization time with the resonator to be used.

Remark When using the X1 or XT1 oscillator, refer to 5.4 System Clock Oscillator.
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RL78/L12 CHAPTER 30 ELECTRICAL SPECIFICATIONS (A,G: To = -40to +85°C)

30.2.2 On-chip oscillator characteristics

(TA=-40to +85°C, 1.6 V< EVbp =VbD<5.5V,Vss =EVss =0 V)

Oscillators Parameters Conditions MIN. | TYP. | MAX. | Unit
High-speed on-chip oscillator | fix 1 24 MHz
clock frequency " 2
High-speed on-chip oscillator —20 to +85 °C 1.8V <Vop<55V -1 +1 %
clock frequency accuracy 16V <Voo< 1.8V _5 +5 o

-40to -20 °C 1.8V <Vop<55V -1.5 +1.5 %
1.6V <Vop<1.8V -5.5 +5.5 %
Low-speed on-chip oscillator | fiL 15 kHz

clock frequency

Low-speed on-chip oscillator -15 +15 %
clock frequency accuracy

Notes 1. High-speed on-chip oscillator frequency is selected by bits 0 to 3 of option byte (000C2H) and bits 0 to 2 of
HOCODIV register.
2. This indicates the oscillator characteristics only. Refer to AC Characteristics for instruction execution time.

RENESAS 6



RL78/L12

CHAPTER 30 ELECTRICAL SPECIFICATIONS (A,G: To = -40to +85°C)

30.3 DC Characteristics

30.3.1 Pin characteristics

(TA=-40to +85°C, 1.6 V< EVbD=VDD<5.5V, Vss =EVss =0 V) (1/5)
Items Symbol Conditions MIN. TYP. MAX. Unit
Output current, lom1 Per pin for P10 to P17, P30 to P32, P40 to P43, P50 to P54, -10.0 mA
highMte* P70 to P74, P120, P125 to P127, P130, P140 to P147 Note 2
Total of P10 to P14, P40 to P43, P120, |40V <EVop<55V -40.0 mA
P130, P140 to P147 27V<EVon <40V 80 | mA
(When duty = 70% M%)
1.8 V<EVop <27V -4.0 mA
1.6 V<EVop<18V -2.0 mA
Total of P15 to P17, P30 to P32, 40V<EVop<55V -60.0 mA
P50 to P54, P70 to P74, P125 to P127 27V <EVop<4.0V _15.0 mA
(When duty = 70% "' %)
1.8 V<EVop <27V -8.0 mA
1.6 V<EVop<18V -4.0 mA
Total of all pins (When duty = 70%"**® %) -100.0 | mA
lonz P20, P21 Per pin -0.1 mA
Total of all pins 1.6V<Vop<55V -0.2 mA
Notes 1. Value of current at which the device operation is guaranteed even if the current flows from the Vob, EVbb

pins to an output pin.
Do not exceed the total current value.
Specification under conditions where the duty factor is 70%.
The output current value that has changed the duty ratio can be calculated with the following expression
(when changing the duty factor from 70% to n%).
o Total output current of pins = (lon x 0.7)/(n x 0.01)
<Example> Where n = 80% and lon = —10.0 mA
Total output current of pins = (-10.0 x 0.7)/(80 x 0.01) = -8.7 mA
However, the current that is allowed to flow into one pin does not vary depending on the duty factor. A
current higher than the absolute maximum rating must not flow into one pin.

Caution P10, P12, P15, P17 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.
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RL78/L12 CHAPTER 30 ELECTRICAL SPECIFICATIONS (A,G: To = -40to +85°C)

(TA=-40to +85°C, 1.6 V< EVbD=VDD<5.5V, Vss =EVss =0 V) (2/5)
Iltems Symbol Conditions MIN. TYP. MAX. Unit
Output current, | loLt Per pin for P10 to P17, P30 to P32, P40 to P43, 20.0 mA
low™ore ! P50 to P54, P70 to P74, P120, P125 to P127, P130, Note 2
P140 to P147

Per pin for P60, P61 15.0M%2|  mA
Total of P10 to P14, P40 to P43, 40V<EVop<55V 70.0 mA
P120, P130, P140 to P147 27V <EVop<4.0V 15.0 mA

(When duty = 70% "' %)
1.8V<EVop <27V 9.0 mA
16 V<EVop<18V 4.5 mA
Total of P15 to P17, P30 to P32, 40V<EVop<55V 80.0 mA
P50 to P54, P60, P61, P70 to P74, 27V <EVop<4.0V 35.0 mA

P125 to P127

(When duty = 70% Note 3) 1.8V<EVop <27V 20.0 mA
16 V<EVop<18V 10.0 mA
Total of all pins 150.0 mA

(When duty = 70% "' %)
loL2 P20, P21 | Per pin 0.4 mA
Total of all pins 1.6V<Vop<55V 0.8 mA

Notes 1. Value of current at which the device operation is guaranteed even if the current flows from an output pin to
the EVss and Vss pin.
2. Do not exceed the total current value.
3. Specification under conditions where the duty factor is 70%.
The output current value that has changed the duty ratio can be calculated with the following expression
(when changing the duty factor from 70% to n%).
e Total output current of pins = (loL x 0.7)/(n x 0.01)
<Example> Where n = 80% and loL = 10.0 mA
Total output current of pins = (10.0 x 0.7)/(80 x 0.01) = 8.7 mA
However, the current that is allowed to flow into one pin does not vary depending on the duty factor. A
current higher than the absolute maximum rating must not flow into one pin.

Remark Unless specified otherwise, the characteristics of alternate-function pins are the same as those of the port
pins.
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CHAPTER 30 ELECTRICAL SPECIFICATIONS (A,G:

Ta = —40 to +85°C)

(TA=-40to +85°C, 1.6 V< EVbD=VDD<5.5V, Vss =EVss =0 V) (3/5)
Items Symbol Conditions MIN. TYP. MAX. Unit
Input voltage, ViH1 P10 to P17, P30 to P32, P40 to P43, | Normal input buffer | 0.8EVop EVoo \Y
high P50 to P54, P70 to P74, P120,
P125 to P127, P140 to P147
ViH2 P10, P11, P15, P16 TTL input buffer 2.2 EVoo \%
40V<EVop<55YV
TTL input buffer 2.0 EVoo \%
3.3V<EVop<4.0V
TTL input buffer 1.50 EVoo \%
16 V<EVop<3.3V
ViHs P20, P21 0.7Vop Vbb \Y
ViHa P60, P61 0.7EVop EVoo \Y
ViHs P121 to P124, P137, EXCLK, EXCLKS, RESET 0.8Vop Vob \%
Input voltage, ViLt P10 to P17, P30 to P32, P40 to P43, | Normal input buffer 0 0.2EVop \Y
low P50 to P54, P70 to P74, P120,
P125 to P127, P140 to P147
Vi P10, P11, P15, P16 TTL input buffer 0 0.8 \%
40V<EVop<55V
TTL input buffer 0 0.5 \%
3.3V<EVop<4.0V
TTL input buffer 0 0.32 \%
16 V<EVop<3.3V
Vi P20, P21 0 0.3Vop
ViLa P60, P61 0 0.3EVoD
Vis P121 to P124, P137, EXCLK, EXCLKS, RESET 0 0.2Vop Vv

Caution The maximum value of Vi1 of P10, P12, P15, P17 is EVop, 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/L12 CHAPTER 30 ELECTRICAL SPECIFICATIONS (A,G: To = -40to +85°C)

(TA=-40to +85°C, 1.6 V< EVbD=VDD<5.5V, Vss =EVss =0 V) (4/5)
Items Symbol Conditions MIN. TYP. MAX. Unit
Output voltage, | Vor1 P10 to P17, P30 to P32, P40 to P43, | 4.0V <EVop < 5.5 V,|EVop-1.5 \%
high P50 to P54, P70 to P74, P120, loHt = =10 mA
lon1 =-3.0 mA
2.7V <EVopb<5.5V,|EVop-0.6 \%
lon1 =-2.0 mA
1.8V <EVopb<5.5V,|EVop-0.5 \Y
loHt = -1.5 mA
16V <EVopb<5.5YV,|EVop-0.5 \Y
lon1 =-1.0 mA
VoHz P20, P21 1.6V<Vopb<55YV, | Vop-0.5 \%
loz = =100 u A
Output voltage, | Vou1 P10 to P17, P30 to P32, P40 to P43, | 40 V<EVop <55V, 1.3 V
low P50 to P54, P70 to P74, P120, loL1 =20 mA
P125 to P127, P130, P140to P147 | 4 0\ <EVop <55 V, 0.7 v
lout = 8.5 mA
27V<EVop<55YV, 0.6 V
lout = 3.0 mA
27V<EVm<55YV, 0.4 \%
lott = 1.5 mA
1.8V<EVmm<55V, 0.4 \%
lout = 0.6 mA
1.6 V<EVop <55V, 0.4 V
lott = 0.3 mA
VoLz P20, P21 16V<Vm<55V, 0.4 \%
loz =400 A
Vous P60, P61 40V<EVop<55V, 2.0 V
lots =15.0 mA
40V<EVop<55V, 0.4 \%
lots = 5.0 mA
27V<EVop<55YV, 0.4 V
lots = 3.0 mA
1.8V<EVop<55V, 0.4 V
los =2.0 mA
16 V<EVp <55V, 0.4 \%
los = 1.0 mA

Caution P10, P12, P15, P17 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.
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(Except for P60, P61, and

P130)

RL78/L12 CHAPTER 30 ELECTRICAL SPECIFICATIONS (A,G: To = -40 to +85°C)
(TA=-40to +85°C, 1.6 V< EVbD=VDD<5.5V, Vss =EVss =0 V) (5/5)
Items Symbol Conditions MIN. TYP. MAX. Unit
Input leakage ILik P10 to P17, P30 to P32, Vi =EVop 1 LA
current, high P40 to P43, P50 to P54, P60,
P61, P70 to P74, P120,
P125 to P127, P140 to P147
ILiH2 P20, P21, P137, RESET Vi = Vop 1 LA
Iums P121 to P124 Vi=Vop | Ininput portor 1 LA
(X1, X2, XT1, XT2, EXCLK, external clock
EXCLKS) input
In resonator 10
connection
Input leakage luiLt P10 to P17, P30 to P32, Vi =EVss -1
current, low P40 to P43, P50 to P54, P60,
P61, P70 to P74, P120,
P125 to P127, P140 to P147
luiz P20, P21, P137, RESET Vi = Vss -1 LA
lus P121 to P124 Vi=Vss | Ininputportor -1 LA
(X1, X2, XT1, XT2, EXCLK, external clock
EXCLKS) input
In resonator -10 LA
connection
On-chip pull-up | Ru1 Vi =EVss SEGxx port
resistance 24V<EVoo=Voo<55V| 10 20 100 kQ
1.6 V<EVob=Von<24V 10 30 100 kQ
Ru2 Ports other than above 10 20 100 kQ

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

pins.
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RL78/L12

CHAPTER 30 ELECTRICAL SPECIFICATIONS (A,G: To = -40to +85°C)

30.3.2 Supply current characteristics

(TA=-40to +85°C, 1.6 V<EVpp =VDD <55V, Vss =EVss =0 V) (1/3)
Parameter | Symbol Conditions MIN. TYP. | MAX. Unit
Supply oo Operating | HS (high- fin =24 MHz"**® |Basic |Voo=5.0V 15 mA
S;{grlent mode 2);?;1 Nr;weesun) operation | /o1 =3 0V 15 mA

Normal | Voo =5.0V 3.3 5.0 mA
operation '/, = 3.0 v 33 | 50 | mA
fin =16 MHz""*® | Normal | Voo =5.0V 25 3.7 mA
operation '/, = 3.0 v 25 | 37 | mA
LS (low- fit=8 MHz"*®® | Nomal |Vop=3.0V 1.2 1.8 mA
speed main) operation | \,, =2 gy 1.2 18 mA
mode "**°
LV (low- fin=4 MHz""®® | Normal |Voo=3.0V 1.2 1.7 mA
fgggﬁoglai") operation '/, = 2 0 v 12 | 17 | mA
HS (high- fux = 20 MHZ°*®?, | Normal | Square wave input 2.8 4.4 mA
speedhmeslin) Voo =5.0V operation | Resonator connection 3.0 46 mA
mode fux = 20 MHZ"**®2, | Nomal | Square wave input 2.8 4.4 mA
Voo =3.0V operation [ gesonator connection 3.0 46 mA
fux = 10 MHZ°*®?, | Normal | Square wave input 1.8 2.6 mA
Voo =5.0V operation | Resonator connection 1.8 2.6 mA
fux = 10 MHZ"**®2, | Nomal | Square wave input 1.8 2.6 mA
Voo =3.0V operation [ gesonator connection 1.8 2.6 mA
LS (low- fux = 8 MHZ"*"*2, | Normal | Square wave input 1.1 1.7 mA
speedhmeslin) Voo =3.0V operation | Resonator connection 1.1 1.7 mA
mode fux = 8 MHZ"*"*2, | Nommal | Square wave input 1.1 1.7 mA
Voo =2.0V operation [ Resonator connection 1.1 1.7 mA
Subsystem | fsus =32.768 kHz "**“| Normal | Square wave input 35 4.9 LA
clock Ta=-40°C operation | Resonator connection 36 | 50 Py
operation o -
fsus = 32.768 kHz Nomal | Square wave input 3.6 4.9 LA
Ta=+25°C operation [ Resonator connection 3.7 5.0 LA
fous = 32.768 kHz " Normal | Square wave input 3.7 55 LA
Ta = +50°C operation | Resonator connection 38 | 56 Py
fous = 32.768 kHz "] Normal | Square wave input 3.8 6.3 LA
Ta=+70°C operation ' gesonator connection 3.9 6.4 LA
fous = 32.768 kHz "**“| Normal | Square wave input 4.1 7.7 LA
Ta=+85°C operation | Resonator connection 4.2 7.8 LA

(Notes and Remarks are listed on the next page.)
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RL78/L12 CHAPTER 30 ELECTRICAL SPECIFICATIONS (A,G: To = -40to +85°C)

Notes 1. Total current flowing into Vop and EVop, including the input leakage current flowing when the level of the input
pin is fixed to Vop, EVop or Vss, EVss. 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, on-chip pull-
up/pull-down resistors, and the current flowing during data flash programming.

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

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

4. 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 RTC, 12-bit interval timer, WDT, and LCD
controller/driver.

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

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

LS (low-speed main) mode: 1.8V <Vop <5.5V@1 MHz to 8 MHz

LV (low-voltage main) mode: 1.6V <Vop <5.5V@1 MHz to 4 MHz

Remarks 1. fux: High-speed system clock frequency (X1 clock oscillation frequency or external main system clock
frequency)
2. fii:  High-speed on-chip oscillator clock frequency
fsus: 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/L12

CHAPTER 30 ELECTRICAL SPECIFICATIONS (A,G: To = -40to +85°C)

(TA=-40t0 +85°C, 1.6 V< EVpp =VpD<5.5V, Vss =EVss =0 V) (2/3)
Parameter | Symbol Conditions MIN. TYP. | MAX Unit
Supply lop2 HALT HS (high- fin = 24 MHz "4 Voo =5.0V 0.44 1.28 mA
current | "% |mode |speed main) Voo =3.0V 044 | 128 | mA
mode
fin = 16 MHz " * Voo =5.0V 040 | 1.00 | mA
Voo =3.0V 0.40 1.00 mA
LS (low- fin = 8 MHz V'¢* Vob =3.0V 260 530 LA
d mai -
speec | main) Voo =20V 260 | 530 | A
LV (low- fin = 4 MHz "4 Voo = 3.0V 420 640 LA
voltage Voo = 2.0V 420 | 640 | A
main) mode
Note 7
HS (high- fux = 20 MHZ"'®3, Square wave input 0.28 | 1.00 mA
speedNTea7|n) Voo = 5.0V Resonator connection 0.45 117 mA
mode
fux = 20 MHZ""'®3, Square wave input 0.28 | 1.00 mA
Voo = 3.0V Resonator connection 0.45 117 mA
fux = 10 MHZ"'®3, Square wave input 0.19 | 0.60 mA
Voo =5.0V Resonator connection 0.26 0.67 mA
fwx = 10 MHZ"""®3, Square wave input 0.19 | 0.60 mA
Voo = 3.0V Resonator connection 0.26 0.67 mA
LS (low- fux = 8 MHZ""®3, Square wave input 95 330 LA
2’:;:,&‘3‘”) Voo = 3.0V Resonator connection 145 380 LA
fux = 8 MHZ"""®3, Square wave input 95 330 LA
Voo =2.0V Resonator connection 145 380 LA
Subsystem | fsus = 32.768 kHZz'"*"*® | Square wave input 0.31 | 057 LA
clock Ta=-40C Resonator connection 0.50 | 0.76 LA
operation oS -
fsus = 32.768 kHz Square wave input 0.37 0.57 LA
Ta=+25°C Resonator connection 0.56 0.76 LA
fsus = 32.768 kHZ"*'*® | Square wave input 046 | 1.17 LA
Ta=+50°C Resonator connection 0.65 1.36 LA
fsus = 32.768 kHZ"*'*® | Square wave input 0.57 | 1.97 LA
Ta=+70°C Resonator connection 0.76 2.16 LA
fsus = 32.768 kHZ"*'*® | Square wave input 0.85 | 3.37 LA
Ta=+85°C Resonator connection 1.04 3.56 LA
Ioos"*'®® | STOP Ta =-40°C 0.17 | 0.50 LA
mode Ta = +25°C 023 | 050 | A
Ta = +50°C 0.32 1.10 LA
Ta =+70°C 0.43 1.90 LA
Ta = +85°C 0.71 3.30 LA

(Notes and Remarks are listed on the next page.)
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RL78/L12

CHAPTER 30 ELECTRICAL SPECIFICATIONS (A,G: To = -40to +85°C)

Notes 1.

o ks wbd

8.

Total current flowing into Vop and EVbb, including the input leakage current flowing when the level of the input
pin is fixed to Vbp, EVop or Vss, EVss. 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, on-chip pull-
up/pull-down resistors, and the current flowing during data flash programming.
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.
When high-speed on-chip oscillator and high-speed system clock are stopped. When operating real-time clock
(RTC) and setting ultra-low current consumption (AMPHS1 = 1), not including the current flowing into 12-bit
interval timer, WDT, LCD controller/driver.
The current flowing into RTC, 12-bit interval timer, WDT are not included.
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 24 MHz

24V <Voo<55V@1 MHz to 16 MHz

LS (low-speed main) mode: 1.8V <Vop <5.5V@1 MHz to 8 MHz

LV (low-voltage main) mode: 1.6 V <Vop < 5.5 V@1 MHz to 4 MHz
Regarding the value for current operate the subsystem clock in STOP mode, refer to that in HALT mode.

Remarks 1. fux: High-speed system clock frequency (X1 clock oscillation frequency or 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/L12 CHAPTER 30 ELECTRICAL SPECIFICATIONS (A,G: To = -40 to +85°C)
(TA=-40to +85°C, 1.6 V< EVbD=VDD<5.5V, Vss =EVss =0 V) (3/3)
Parameter Symbol Conditions MIN. TYP. | MAX. Unit
Low-speed on- | lpL""?
chip oscillator
. 0.20 LA
operating
current
RTC operating | Irtc fwain is stopped
0.08
current Notes 1,2, 3 LA
12-bit inteval Iir
timer operating | V2 * 0.08 LA
current
Watchdog timer | lwor fi =15 kHz
operating Notes 1, 2,5 024 IUA
current
A/D converter laoc When conversion Normal mode, AVrerp = Vop = 5.0 V 1.3 1.7 mA
. Notes 1, 6 .
operating at maximum speed | | o\, yoltage mode, AVrere = Voo = 3.0 V 0.5 07 A
current
A/D converter |aDREF
reference Note 1 75.0 LA
voltage current
Temperature Irps Nt *
sensor
operating 750 HA
current
LVD operating ILvo
current Notes 1, 7 008 IUA
Self- Irsp
. Notes 1, 9
programming 250 | 1220 | mA
operating
current
BGO ti |
operating | ®eo 200 | 1220 | mA
current '
LCD operating ILep1 External resistance division method | Voo =EVop=5.0V
current Notes 11,12 V=50V 0.04 0.2 LA
ILcp2 Internal voltage boosting method Voo =EVop=5.0V
Note 11 1.12 3.7 LA
Vs =5.1V (VLCD = 12H)
Voo =EVop=3.0V
0.63 22 LA
Ve =3.0V (VLCD = 04H)
ILcos Capacitor split method Voo =EVop=3.0V
Note 11 0.12 0.5 LA
Vu=3.0V
SNOOZE Isnoz ™t | ADC operation | The mode is performed Nt *° 0.50 | 0.60
operating The A/D conversion operations are
current performed, Low voltage mode, 1.20 1.44 mA
AVrerp = Vop = 3.0V
CSI/UART operation 0.70 0.84

(Note, Caution and Remark are lisited on the next page)
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RL78/L12 CHAPTER 30 ELECTRICAL SPECIFICATIONS (A,G: To = -40to +85°C)

Notes 1.
2.
3.

10.
11.

12.

Remarks

Current flowing to the Vob.

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

Current flowing only to the RTC (not including the operating current of the low-speed on-chip oscillator and
XT1 oscillator). The supply current value of the RL78 microcontrollers is the sum of Iop1, or Ibp2 and Irtc when
RTC is operating in operation mode or HALT mode. Add IriL to the above value when using the low-speed on-
chip oscillator. The operating current of the RTC is included when lopb2 operates with the subsystem clock.
Current flowing only to the 12-bit interval timer (not including the operating current of the low-speed on-chip
oscillator and XT1 oscillator). The supply current value of the RL78 microcontrollers is the sum of Ipp1, or Ibb2
and it when the 12-bit interval timer is operating in operation mode or HALT mode. Add I to the above value
when using the low-speed on-chip oscillator.

Current flowing only to the WDT (including the operating current of the low-speed on-chip oscillator). The
supply current value of the RL78 microcontrollers is the sum of Ibpb1, or Iop2 and Ilwot when the WDT is
operating in operation mode or HALT mode. Add IriL to the above value when using the low-speed on-chip
oscillator.

Current flowing only to the A/D converter. The supply current value of the RL78 microcontrollers is the sum of
Iop1 or Ipp2 and laoc when the A/D converter is operating in operation mode or the HALT mode.

Current flowing only to the LVD circuit. The supply current value of the RL78 microcontrollers is the sum of
Iop1, lop2 or Ibps and ILvp when the LVD circuit is operating.

Current flowing during data flash programming.

Current flowing during self-programming.

For shift time to the SNOOZE mode, see 18.3.3 SNOOZE mode.

Current flowing only to the LCD controller/driver. The supply current value of the RL78 microcontrollers is the
sum of the LCD operating current (l.co1, I.cp2 or licps) to the supply current (lop1, or lbp2) when the LCD
controller/driver is operating in operation mode or HALT mode. Not including the current that flows to the LCD
panel.

The TYP. value and MAX. value are following conditions.

e When fsus is selected for system clock, LCD clock = 128 Hz (LCDCO = 07H)

e 4-Time-Slice, 1/3 Bias Method

Not including the current that flows to the external divider resistor when the external resistance division method
is used.

1. fi:  Low-speed on-chip oscillator clock frequency

2. fsu: Subsystem clock frequency (XT1 clock oscillation frequency)
3. fck: CPU/peripheral hardware clock frequency

4. Temperature condition of the TYP. value is Ta = 25°C
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RL78/L12

CHAPTER 30 ELECTRICAL SPECIFICATIONS (A,G: To = -40to +85°C)

30.4 AC Characteristics

30.4.1 Basic operation

(TA=-40to +85°C, 1.6 V< EVbpb =VbD<5.5V, Vss =EVss =0 V)

Items Symbol Conditions MIN. TYP. MAX. Unit
Instruction cycle (minimum Tey Main system | HS (high-speed| 2.7V <Vop<5.5V| 0.04167 1 )73
instruction execution time) clock (fwan) | main) mode 24V <Voo<27V| 0.0625 1
operation i - ’ Hs
LV (low-voltage| 1.6V<Vop<55V| 0.25 1 us
main) mode
LS (low-speed | 1.8V<Vop<55V| 0.125 1 us
main) mode
Subsystem clock (fsus) 18V<Vmm<55V| 285 30.5 31.3 s
operation
In the self HS (high-speed| 2.7V <Vop<55V| 0.04167 1 )73
programming main) mode 24V<Vo<27V| 0.0625 1 s
mode
LV (low-voltage| 1.8V<Vop<55V| 0.25 1 us
main) mode
LS (low-speed | 1.8V<Vop<55V| 0.125 1 us
main) mode
External main system clock | fex 27V<Vop<55V 1.0 20 MHz
frequency 24V<Voo <27V 10 16 MHz
1.8V<Vmm<24V 1.0 8 MHz
1.6V<Vopb<18V 1.0 4 MHz
fexs 32 35 kHz
External main system clock | texu, tex 27V <Vopb<55V 24 ns
input high-level width, low-
level width 24V <Vob<27V 30 ns
1.8V<Vmm<24V 60 ns
1.6V<Vopb<18V 120 ns
texns, texcs 13.7 )73
TIOO to TIO7 input high-level | tn, 1/fmck+10 ns
width, low-level width tri
TOO00 to TOO7 output fro HS (high-speed 40V<EVop <55V 16 MHz
frequency main) mode 27V <EVop <40V MHz
24V<EVopb <27V MHz
LS (low-speed main)| 1.8 V<EVop <5.5V MHz
mode
LV (low-voltage 16 V<EVop <55V 2 MHz
main) mode
PCLBUZ0, PCLBUZ1 output | frcL HS (high-speed 40V<EVop <55V 16 MHz
frequency main) mode 27V<EVon <40V 8 MHz
24V<EVop <27V 4 MHz
LS (low-speed main)| 1.8 V <EVopo <5.5V 4 MHz
mode
LV (low-voltage 1.8V<EVop <55V 4 MHz
main) mode 16V<EVon <18V 2 MHz
Interrupt input high-level tiNTH, INTPO 1.6V<Vop<55V 1 )73
width, low-level width T INTP1 to INTP7 16 V<EVoo<55V 1 s
Key interrupt input low-level | tkr KRO to KR3 1.8V<EVop<55V 250 ns
width 16 V<EVoo<18V 1 s
RESET low-level width trsL 10 s

Remark fmck: Timer array unit operation clock frequency
(Operation clock to be set by the CKSO0n bit of timer mode register On (TMROn). n: Channel number (n =0 to 7))
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RL78/L12 CHAPTER 30 ELECTRICAL SPECIFICATIONS (A,G: To = -40to +85°C)

Minimum instruction executing time when the CPU is operating with the main system clock

Tev VS Voo (HS, high-speed main mode)

10
2
5 1.0
: — When the high-speed on-chip oscillator clock is seleted
£ ——- During self programming
§ —--—- When high-speed system clock is selected
S
0.1
0.0625 f————-f -
0.05 ‘
0.03125 fcoooloo. --{-d !
0.01 i

0 1.0 20! 30 40 5035560

Supply voltage Voo [V]
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CHAPTER 30 ELECTRICAL SPECIFICATIONS (A,G: To = -40to +85°C)

RL78/L12

Tev VS Voo (LS, low-speed main mode)

10
g
2 10 —— When the high-speed on-chip oscillator clock is selected
g ——- During self programming
E --—-When high-speed system clock is selected
3

R ;
0.01

0 10 20 30 40 5095560
138

Supply voltage Voo [V]
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Tey VS Vop (LV, low-voltage main mode)

10
Il
1.0
kS
0 — When the high-speed on-chip oscillator clock is selected
® ——- During self programming
c% --—- When high-speed system clock is selected
0.25 [ ------
0.1
0.01 L ‘
0 10 20 30 40 505360
1.61.8
Supply voltage Voo [V]
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RL78/L12 CHAPTER 30 ELECTRICAL SPECIFICATIONS (A,G: To = -40to +85°C)

AC Timing Test Points

ViH ViH
Test points

External System Clock Timing

1/fex

texc | texH
EXCLK \ 0.7Voo (MIN.)
N / \§ 0.3Voo (MAX.)
m H

1/fro
TOO0 to TOQ7 J

Interrupt Request Input Timing

tinTL
INTPO to INTP7 \

Key Interrupt Input Timing

tr
KRO to KR3 l

TI/TO Timing

TIOO to TIO7

tiNTH
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RESET Input Timing

trsL

RESET
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CHAPTER 30 ELECTRICAL SPECIFICATIONS (A,G: To = -40to +85°C)

30.5 Peripheral Functions Characteristics

AC Timing Test Points

ViH
ViL

> Test points < z:: ><

30.5.1 Serial array unit

(1) During communication at same potential (UART mode)
(Ta=-40to +85°C, 1.6 V < EVpp = Vop < 5.5V, Vss = EVss = 0 V)

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

Transfer rate V¢! 2.4V <EVbp=VDD<55V fumck/6 fmck/6 fmck/6 bps
Theoretical value of the 4.0 1.3 0.6 Mbps
maximum transfer rate
fmck = fouk VOt 2

1.8V<EVDD=VDD<55V fmck/6 fmck/6 bps
Theoretical value of the 1.3 0.6 Mbps
maximum transfer rate
fmek = fouk Ot ?

1.6 V<EVDD=VDD<55V fmck/6 bps
Theoretical value of the 0.6 Mbps
maximum transfer rate
fmek = fouk Ot ?

Notes 1. Transfer rate in the SNOOZE mode is 4800 bps only.

2. CPU/peripheral hardware clock (fck) in each operating mode is as below.

HS (high-speed main) mode: fcik =24 MHz (2.7 V < Vob < 5.5 V)
16 MHz (2.4 V <Vbob <5.5V)

LS (low-speed main) mode:

fclk =8 MHz (1.8 V< Vbp < 5.5 V)

LV (low-voltage main) mode: fcik =4 MHz (1.6 V < Vob < 5.5 V)

Caution

port input mode register g (PIMg) and port output mode register g (POMQ).

Select the normal input buffer for the RxDq pin and the normal output mode for the TxDq pin by using
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RL78/L12 CHAPTER 30 ELECTRICAL SPECIFICATIONS (A,G: To = -40to +85°C)

UART mode connection diagram (during communication at same potential)

TxDq Rx

RL78/L12 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

TxDq
RxDq

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

2. fmck: Serial array unit operation clock frequency
(Operation clock to be set by the serial clock select register m (SPSm) and the CKSmn bit of serial mode

register mn (SMRmn). m: Unit number, n: Channel number (mn = 00, 01))
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RL78/L12 CHAPTER 30 ELECTRICAL SPECIFICATIONS (A,G: To = -40to +85°C)

(2) During communication at same potential (CSI mode) (master mode, SCKp... internal clock output)
(Ta=-40to +85°C, 1.6 V < EVpp = Vop < 5.5V, Vss = EVss = 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 2.7V<EVop<55V 167! 500"t 1000 ns
Note 1
24V<EVop<55V 250N 500" 1000 ns
Note 1
1.8V<EVop <55V 500" 1000 ns
Note 1
16 V<EVop <55V 1000 ns
Note 1
SCKp high-/low-level width | tkw1, 40V<EVoD<55V tkey1/2 tkeve/2 tkey1/2 ns
tkLt -12 -50 -50
27V<EVop<55V tkev1/2 tkev1/2 tkev1/2 ns
-18 -50 -50
24V <EVop<55V tkey1/2 tkey1/2 tkey1/2 ns
-38 -50 -50
1.8V<EVop<55V tkev1/2 tkev1/2 ns
-50 -50
1.6 V<EVop <55V tkev1/2 ns
-100
Slp setup time (to SCKpT) | tsik1 27V<EVop<55V 44 110 110 ns
Note 2
24V <EVop<55V 75 110 110 ns
1.8V<EVop <55V 110 110 ns
16 V<EVop <55V 220 ns
Slp hold time (from SCKpT)| t«si 24V <EVop <55V 19 19 19 ns
Note 2
1.8V<EVop <55V 19 19
16 V<EVop <55V 19
Delay time from SCKp{ to | tksor C=30pF| 24V<EVm<55V 25 25 25 ns
SOp output " et 18V <EVon<55V 25 25
16V<EVmm<55V 25

Notes 1. For CSI00, set a cycle of 2/fuck or longer. For CSI01, set a cycle of 4/fmck or longer.
2. When DAPmn = 0 and CKPmn = 0, or DAPmn = 1 and CKPmn = 1. The Slp setup time or Slp hold time
become “topri“ when DAPmn = 0 and CKPmn = 1, or DAPmn = 1 and CKPmn = 0.
3. When DAPmn = 0 and CKPmn = 0, or DAPmn = 1 and CKPmn = 1. The delay time to SOp output becomes
“from WKpT” when DAPmn = 0 and CKPmn = 1, or DAPmn = 1 and CKPmn = 0.
4. 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 SC_Kp pin
by using port input mode register g (PIMg) and port output mode register g (POMg).
Remarks 1. p: CSI number (p = 00, 01), m: Unit number (m = 0), n: Channel number (n =0, 1),
g: PIM and POM numbers (g = 1)
2. fmck: Serial array unit operation clock frequency
(Operation clock to be set by the serial clock select register m (SPSm) and the CKSmn bit of serial mode
register mn (SMRmn). m: Unit number,
n: Channel number (mn = 00, 01))
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RL78/L12 CHAPTER 30 ELECTRICAL SPECIFICATIONS (A,G: To = -40to +85°C)

(3) During communication at same potential (CSI mode) (slave mode, SCKp... external clock input)
(Ta=-40to +85°C, 1.6 V < EVpp = Vop < 5.5V, Vss = EVss = 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 ™*®* | tkcyz 40V<EVop<55V | 20 MHz < fuck | 8/fmck ns
fuck <20 MHz | 6/fwck 6/fvck 6/fmck ns
27V<EVop<4.0V | 16 MHz <fuck | 8/fmck ns
fuck <16 MHz | 6/fwck 6/fmck 6/fmck ns
24V <EVop <55V 6/fmck 6/fmck 6/fmck ns
and
500
1.8V<EVop<24V 6/fmck 6/fmck ns
1.6 V<EVop<1.8V 6/fvck ns
SCKp high-/low-level tkH2, 40V<EVop<55V tkey2/2 tkev2/2 tkev2/2 ns
width tki2 -7 -7 -7
2.7V <EVop<4.0V tkey2/2 tkev/ tkey2/2 ns
-8 —8 -8
24V <EVop<27V tkey2/2 tkev2/2 tkev2/2 ns
-18 -18 -18
1.8V<EVop<24V tkey2/2 tkey2/2 ns
-18 -18
1.6 V<EVop<1.8V tkey2/2 ns
-66
Slp setup time tsik2 27V<EVop<55V 1/fmek 1/fmck 1/fmck ns
(to SCKpT) Nete? +20 +30 +30
24V <EVop<27V 1/fmck 1/fmek 1/fmek
+30 +30 +30
1.8V<EVop <24V 1/fmck 1/fmck ns
+30 +30
1.6 V<EVop<1.8V 1/fmek ns
+40
Slp hold time tksiz 24V <EVop<55V 1/fmek 1/fmck 1/fmck ns
(from SCKpT) Moe? +31 +31 +31
1.8V<EVop<24V 1/fmck 1/fmck ns
+31 +31
1.6 V<EVop<1.8V 1/fmck+ ns
250
Delay time from SCKp{ | tksoz C=30pF | 40V<EVop<55V 2/fmek 2/fmek 2/fvck ns
to SOp output N2 Note 3 +44 +110 +110
27V <EVop<4.0V 2/fuck 2/fuck 2/fmek ns
+44 +110 +110
24V <EVop<27V 2/fmex 2/fmek 2/fvek ns
+75 +110 +110
1.8V<EVop<24V 2/fuck 2/fmek ns
+110 +110
16V<EVop<18V 2/fmex+ ns
220

(Note, Caution and Remark are listed on the next page.)
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Notes 1. When DAPmn = 0 and CKPmn = 0, or DAPmn = 1 and CKPmn = 1. The Slp setup time or Slp hold time
become “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 STKpT" when DAPmn = 0 and CKPmn =1, or DAPmn = 1 and CKPmn = 0.
3. Cis the load capacitance of the SOp output lines.
4. Transfer rate in the SNOOZE mode is 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, 01), m: Unit number (m = 0),
n: Channel number (n =0, 1), g: PIM number (g = 1)
2. fmck: Serial array unit operation clock frequency
(Operation clock to be set by the serial clock select register m (SPSm) and the CKSmn bit of serial mode
register mn (SMRmn). m: Unit number, n: Channel number (mn = 00, 01))
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CSI mode connection diagram (during communication at same potential)

SCKp SCK
RL78/L12  Slp SO  User's device
SOp sl

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

txoys, 2

b, 2 i1, 2

SCKp \

.

tsik1, 2 txsi, 2

Slp Input data

]

txsot, 2

SOp Output data ><

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

tkovt,2

tkHt, 2 trit,2

tsik1, 2 trsit, 2

Slp Input data

tkso1,2

SOp Output data ><

Remarks 1. p: CSI number (p =00, 01)
2. m: Unit number, n: Channel number (mn = 00, 01)
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(4) Communication at different potential (1.8 V, 2.5V, 3 V) (UART mode) (1/2)
(Ta=-40to +85°C, 1.8 V < EVpbp = Vop < 5.5V, Vss = EVss = 0 V)

Parameter | Symbol Conditions HS (high- LS (low- LV (low- Unit
speed main)|speed main)voltage main)
mode mode mode
MIN. | MAX. [MIN.| MAX. [ MIN. | MAX.
Transfer rate reception | 40V<EVop<55V, fvek/6 fvek/6 fuck/6 | bps
Note 1 Note 1 Note 1
27V<Vb<40V
Theoretical value of the 40 1.3 0.6 Mbps
maximum transfer rate
fuck = fouc "
27V<EVop<4.0V, fvek/6 fvek/6 fuck/6 | bps
Note 1 Note 1 Note 1
23V<Wh<27V
Theoretical value of the 40 1.3 0.6 Mbps
maximum transfer rate
fiuck = fouc e
24V <EVop <33V, fvek/6 fuek/6 fuck/6 | bps
Note 1 Note 1 Note 1
16V<Vb<20V
Theoretical value of the 40 1.3 0.6 Mbps
maximum transfer rate
fiuck = fouc e
1.8V <EVop<33V, fmex/6 fuck/6 | bps
Notes 1,2 Notes 1,2
16V<Vb<20V
Theoretical value of the 1.3 0.6 Mbps
maximum transfer rate
fiuck = fouc e

Notes 1. Transfer rate in the SNOOZE mode is 4800 bps only.
2. Use it with EVDD>Vb.
3. CPU/peripheral hardware clock (fck) in each operating mode is as below.
HS (high-speed main) mode: fcik = 24 MHz (2.7 V < Vop < 5.5 V)
16 MHz (2.4 V <Vbob <5.5V)
LS (low-speed main) mode: fcik =8 MHz (1.8 V < Vbb <5.5V)
LV (low-voltage main) mode: fcik =4 MHz (1.6 V<Vopb <5.5V)

Caution Select the TTL input buffer for the RxDqg pin and the N-ch open drain output (Voo tolerance (32-pin to 52-
pin products)/EVop tolerance (64-pin products)) mode for the TxDq pin by using port input mode
register g (PIMg) and port output mode register g (POMg). For details about Vi1 and Vi, refer to the DC
characteristics when the TTL input buffer is specified.

Remarks 1. Vb[V]: Communication line voltage
2. q: UART number (q = 0), g: PIM and POM number (g = 1)
3. fmck: Serial array unit operation clock frequency
(Operation clock to be set by the serial clock select register m (SPSm) and the CKSmn bit of serial mode
register mn (SMRmn). m: Unit number, n: Channel number (mn = 00, 01)
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(4) Communication at different potential (1.8 V, 2.5V, 3 V) (UART mode) (2/2)
(Ta=-40to +85°C, 1.8 V < EVbop = Vop < 5.5V, Vss = EVss = 0 V)

Parameter | Symbol Conditions HS (high- LS (low- LV (low- Unit
speed main)|speed main)| voltage
mode mode main) mode
MIN. [MAX. | MIN. | MAX.| MIN. [ MAX.
Transfer rate transmission |{4.0V <EVop<5.5YV, Note Note Note | bps
27V<Vb<40V 1 1 1
Theoretical value of the 2.8 2.8 2.8 | Mbps
maximum transfer rate Note 2 Note 2 Note 2
Co=50pF, Ro=14kQ,
Vo=27V
27V<EVom <40V, Note Note Note | bps
23V<Wh<27V 3 3 3
Theoretical value of the 1.2 1.2 1.2 | Mbps
maximum transfer rate Note 4 Note 4 Note 4
Co=50pF, Ro=2.7 kQ
Vo=23V
24V<EVop <33V, Note Note Note | bps
16V<Vb<20V 6 6 6
Theoretical value of the 0.43 0.43 0.43 | Mbps
maximum transfer rate Note? Note 7 Note?
Co=50 pF, Ro=5.5kQ
Vo=16V
18V <EVop<3.3V, Notes Notes| bps
16V<Vb<20V 56 56
Theoretical value of the 0.43 0.43 | Mbps
maximum transfer rate Note 7 Note?
Co =50 pF, Ro=5.5kQ,
Vo=16V

Notes 1. The smaller maximum transfer rate derived by using fuck/6 or the following expression is the valid maximum
transfer rate.
Expression for calculating the transfer rate when 4.0 V<EVob <55V and 2.7V <Vb<4.0V

Maximum transfer rate = 1 52 [bps]
{~Cox RbxIn(1- Vo )} *x3
1 2.2
Transfer rate x 2~ ¢ o X RexIn (1-7,.7)

Baud rate error (theoretical value) = x 100 [%]

1

(m) x Number of transferred bits

* This value is the theoretical value of the relative difference between the transmission and reception sides.
2. This value as an example is calculated when the conditions described in the “Conditions” column are met.
Refer to Note 1 above to calculate the maximum transfer rate under conditions of the customer.
3. The smaller maximum transfer rate derived by using fuck/6 or the following expression is the valid maximum
transfer rate.
Expression for calculating the transfer rate when 2.7V <EVbop <4.0Vand 2.3V <Vb<2.7V
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Maximum transfer rate = 1 50 [bps]
{-Cox RbxIn(1- V'b N x3

1 2.0
Transferrate x 2 {=Cox RoxIn (1 -=y =)}

1
( Transfer rate )

Baud rate error (theoretical value) = x 100 [%]

x Number of transferred bits

* This value is the theoretical value of the relative difference between the transmission and reception sides.
4. This value as an example is calculated when the conditions described in the “Conditions” column are met.
Refer to Note 3 above to calculate the maximum transfer rate under conditions of the customer.
5. Use it with EVop > Vb.
6. The smaller maximum transfer rate derived by using fmck/6 or the following expression is the valid maximum
transfer rate.
Expression for calculating the transfer rate when 1.8 V<EVop <3.3Vand 1.6 V<Vb<2.0V

Maximum transfer rate = 1 15 [bps]
{~Cox RboxIn(1- Vb )} *x3

1 1.5
Transferrate x 2 {=Cox RoxIn (1-—y )}

1
( Transfer rate

Baud rate error (theoretical value) = x 100 [%]

) x Number of transferred bits

* This value is the theoretical value of the relative difference between the transmission and reception sides.
7. This value as an example is calculated when the conditions described in the “Conditions” column are met.
Refer to Note 6 above to calculate the maximum transfer rate under conditions of the customer.

Caution Select the TTL input buffer for the RxDq pin and the N-ch open drain output (Vop tolerance (32-pin to 52-
pin products)/EVop tolerance (64-pin products)) mode for the TxDqg pin by using port input mode
register g (PIMg) and port output mode register g (POMg). For details about Vit and Vi, refer to the DC
characteristics when the TTL input buffer is specified.
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UART mode connection diagram (during communication at different potential)

Vb

% Ro
TxDq Rx

RL78/L12 User's device

RxDq Tx

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

1/Transfer rate
Low-bit width

High-bit width

Baud rate error tolerance
TxDq / )(
\ /!

1/Transfer rate

High-/Low-bit width
Baud rate error tolerance

RxDq

L~ N\

Remarks 1. Ro[Q]:Communication line (TxDq) pull-up resistance, Vb[V]: Communication line voltage
2. q: UART number (q = 0), g: PIM and POM number (g = 1)
3. fmck: Serial array unit operation clock frequency
(Operation clock to be set by the serial clock select register m (SPSm) and the CKSmn bit of serial mode
register mn (SMRmn). m: Unit number, n: Channel number (mn = 00, 01)
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CHAPTER 30 ELECTRICAL SPECIFICATIONS (A,G: To = -40to +85°C)

(5) Communication at different potential (2.5 V, 3 V) (CSI mode) (master mode, SCKp... internal clock output,

corresponding CSIO00 only)

(TA=-40to +85°C, 2.7V <EVpop =Vop<5.5V, Vss =EVss =0 V)

Parameter Symbol Conditions HS (high- [LS (low-speed| LV (low- Unit
speed main) | main) mode |voltage main)
mode mode
MIN. | MAX. | MIN. | MAX. | MIN. | MAX.
SC_Kp cycle time tkey tkey12 2ffck | 40V<EVop <55V, 200 1150 1150 ns
27V<Vb<40V, Note 1 Note 1 Note 1
Co=20pF, Ro=1.4kQ
27V<EVop<4.0V, 300 1150 1150 ns
23V<Wb<27V, Note 1 Notet Notet
Cb =20 pF, Ro =2.7 kQ
SCKp high-level width tkH1 40V<EVoD<55V,27V<Vb<40V, | tkevi/2 tkey/2 tkeve/2 ns
Cb =20 pF, Ro = 1.4 kQ -50 —50 —50
27V<EVop<4.0V,23V<Vb<27V, |tkcv1/2 tkev1/2 tkev1/2 ns
Cb =20 pF, Ro=2.7 kQ -120 -120 -120
SC_Kp low-level width tkL 40V<EVop<55V,27V<Vb<4.0V, |tcr1/2 trev1/2 tkev1/2 ns
Cb =20 pF, Ro = 1.4 kQ -7 -50 —50
27V<EVop<4.0V,23V<Vb<27V, |tkcv1/2 tkev1/2 tkev1/2 ns
Cb =20 pF, Ro=2.7kQ -10 —50 —50
Slp setup time tsik1 40V<EVoD<55V,27V<Vb<40V, 58 479 479 ns
(to SCKpT) " Co =20 pF, Ro = 14 kQ
27V<EVp<4.0V,23V<\W<27V, | 121 479 479 ns
Cb =20 pF, Ro =2.7 kQ
Slp hold time tksi 40V<EVop<55V,27V<Vb<40V, | 10 10 10 ns
(from SCKpT) "***2 Co =20 pF, R =14 kQ
27V<EVop<4.0V,23V<Wb<27V,| 10 10 10 ns
Cb =20 pF, Ro =2.7 kQ
Delay time from mi to | tkso1 40V<EVp<55V,27V<Vb<40V, 60 60 60 ns
SOp output "** Co= 20 pF, Ro= 14 kO
27V<EVop<4.0V,23V<VW<27V, 130 130 130 ns
Cb =20 pF, Ro =2.7 kQ
Slp setup time tsik1 40V<EVD<55V,27V<Vb<40V, | 23 110 110 ns
(to SCKpd)™*? Co =20 pF, Ro = 14 kQ
27V<EVp<4.0V,23V<VW<27V,| 33 110 110 ns
Cb =20 pF, Ro =2.7 kQ
Slp hold time tksi 40V<EVop<55V,27V<Vb<40V, | 10 10 10 ns
(from SCKp1) "**? Co=20 pF, Ro= 1.4 kO
27V<EVop<4.0V,23V<Wb<27V,| 10 10 10 ns
Cb =20 pF, Ro =2.7 kQ
Delay time from SCKp™ to | tksor 40V<EVop<55V,27V<Vb<40V, 10 10 10 ns
SOp output "*** Co=20 pF, Ro= 1.4 kQ
27V<EVop<4.0V,23V<Vb<27V, 10 10 10 ns
Cb =20 pF, Ro =2.7 kQ

(Note, Caution and Remark are listed on the next page.)
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Notes 1. For CSI00, set a cycle of 2/fmck or longer. For CSI01, set a cycle of 4/fuck or longer.
2. When DAPmn = 0 and CKPmn =0, or DAPmn =1 and CKPmn = 1.
3. 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 (32-pin to 52-
pin products)/EVop tolerance (64-pin products)) mode for the SOp pin and m pin by using port input
mode register g (PIMg) and port output mode register g (POMg). For details about Vit and Vi, refer to
the DC characteristics when the TTL input buffer is specified.

Remarks 1. Rb[Q]:Communication line (SCKp, SOp) pull-up resistance, Cb[F]: Communication line (SC—Kp, SOp) load
capacitance, Vo[V]: Communication line voltage
2. p: CSIl number (p = 00, 01), m: Unit number (m = 0), n: Channel number (n =0, 1),
g: PIM and POM number (g = 1)
3. fuck: Serial array unit operation clock frequency
(Operation clock to be set by the serial clock select register m (SPSm) and the CKSmn bit of serial mode
register mn (SMRmn). m: Unit number, n: Channel number (mn = 00, 01)
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(6) Communication at different potential (1.8 V, 2.5V, 3 V) (CSI mode) (master mode, SCKp... internal clock output) (1/2)
(Ta=-40to +85°C, 1.8 V< EVpp = Voo <5.5V, Vss =EVss =0 V

Parameter Symbol Conditions HS (high- |LS (low-speed LV (low- Unit
speed main) | main) mode | voltage main)
mode mode
MIN. | MAX. | MIN. | MAX. | MIN. | MAX.
SCKp cycle time tkey1 tkey1 2 4ffcik 40V<EVop<55V, 300 1150 1150 ns

27V<Vb<40V,

Co =30 pF, Ro=1.4 kQ

27V<EVmm<40V, 500 1150 1150 ns

23V<Wb<27V,

Co=30pF, Ro=2.7 kQ

24V<EVmm<33YV, 1150 1150 1150 ns

1.6V<Vb<20V,
Co=30pF, Ro=5.5kQ

1.8V <EVop <33V, 1150 1150 ns
16V<Vb<20V
Cb =30 pF, Ro=5.5kQ

SCKp high-level width | tkH1 40V<EVop<55V,27V<Vb<40V, tkev1/2 tkey1/2 trev1/2 ns
Cb =30 pF, Ro = 1.4 kQ 75 -75 75
27V<EVmm<40V,23V<Ww<27V, tkev1/2 tkey1/2 tkev1/2 ns
Cb=30pF, Ro =2.7 kQ -170 -170 -170
24V<EVop<33V,16V<Vr<20V, tkev1/2 tkey1/2 tkev1/2 ns
Cb =30 pF, Ro =5.5kQ -458 -458 -458
18V<EVop<33V,1.6V<Vo<20V\ tkev1/2 tkev1/2 ns
Cb =30 pF, Ro =5.5kQ -458 -458

SCKp low-level width | txi1 40V<EVop<55V,27V<Vb<40V, tkev1/2 tkey1/2 tkev1/2 ns
Cb =30 pF, Ro = 1.4 kQ -12 -50 -50
27V<EVmm<40V,23V<Ww<27V, tkev1/2 tkey1/2 trev1/2 ns
Cb =30 pF, Ro =2.7 kQ -18 -50 -50
24V<EVop<33V,16V<Vb<20V, tkev1/2 tkey1/2 tkev1/2 ns
Cb =30 pF, Ro =5.5kQ -50 -50 -50
18V<EVop<33V,16V<Vr<20 VNme, tkey1/2 tkev1/2 ns
Cb =30 pF, Ro =5.5kQ -50 -50

Note Use it with EVbp > Vb.

Caution Select the TTL input buffer for the Slp pin and the N-ch open drain output (Voo tolerance (32-pin to 52-pin
products)/EVop tolerance (64-pin products)) mode for the SOp pin and SCKpmy using port input
mode register g (PIMg) and port output mode register g (POMQg). For details about Vi1 and Vi, refer to
the DC characteristics when the TTL input buffer is specified.
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CHAPTER 30 ELECTRICAL SPECIFICATIONS (A,G: To = -40to +85°C)

(6) Communication at different potential (1.8 V, 2.5V, 3 V) (CSI mode) (master mode, SCKp... internal clock output) (2/2)
(Ta=-40to +85°C, 1.8 V < EVop = Vop < 5.5V, Vss = EVss = 0 V)

Parameter

Symbol

Conditions

HS (high-
speed main)
mode

LS(low-speed
main) mode

LV (low-

voltage main)

mode

MIN.

MAX.

MIN.

MAX.

MIN.

MAX.

Unit

Slp setup time
(to SCKpT)Noe?

tsik1

40V<EVop<55V,27V<Vb<40V,
Co=30pF, Re=1.4kQ

81

479

479

ns

27V<EVp<40V,23V<Wh<27V,
Co=30pF, Ro=2.7kQ

177

479

479

ns

24V<EVp<33V,16V<Vb<20V,
Co=30pF, Ro=5.5kQ

479

479

479

ns

1.8V<EVop<3.3V,1.6V<Vb<20V
N3 Cp =30 pF, Ro = 5.5 kQ

479

479

ns

Slp hold time
(from SCKpT) "oe?

tksi

40V<EVop<55V,27V<Vb<40V,
Co=30pF, Re=1.4kQ

19

19

19

ns

27V<EVp<40V,23V<Wh<27V,
Co=30pF, Ro=2.7kQ

19

19

19

ns

24V<EVp<33V,16V<VWh<20V,
Co=30pF, Ro=5.5kQ

19

19

19

ns

1.8V<EVop<3.3V,1.6V<Vb<20V
N3 Cp =30 pF, Ro = 5.5 kQ

19

19

ns

Delay time from SCKp{ to
SOp output *e*

tkso1

40V<EVop<55V,27V<Vb<40V,
Co=30pF, Re=1.4kQ

100

100

100

ns

27V<EVp<4.0V,23V<Wh<27V,
Co=30pF, Ro=2.7kQ

195

195

195

ns

24V<EVp<4.0V,23V<Wh<27V,
Co=30pF, Ro=2.7kQ

483

483

483

ns

1.8V<EVop<3.3V,1.6V<Vb<20V
N3 Cp =30 pF, Ro = 5.5 kQ

483

483

ns

Slp setup time
(to SCKpy)"e2

tsik1

40V<EVoD<55V,27V<Vb<40V,
Co=30pF, Re=1.4kQ

44

110

110

ns

27V<EVp<40V,23V<Wh<27V,
Co=30pF, Ro=2.7kQ

44

110

110

ns

24V<EVp<4.0V,23V<Wh<27V,
Co=30pF, Ro=2.7kQ

110

110

110

ns

1.8V<EVop<3.3V,1.6V<Vb<20V
N3 Cp =30 pF, Ro = 5.5 kQ

110

110

ns

Slp hold time
(from SCKpd) "ore2

tksi

40V<EVoD<55V,27V<Vb<40V,
Co=30pF, Ro=1.4kQ

19

19

19

ns

27V<EVp<40V,23V<Wh<27V,
Co=30pF, Ro=2.7kQ

19

19

19

ns

24V<EVp<4.0V,23V<Wh<27V,
Co=30pF, Ro=2.7kQ

19

19

19

ns

1.8V<EVop<3.3V,1.6V<Vb<20V
N3 Cp =30 pF, Ro = 5.5 kQ

19

19

ns

Delay time from SCKp® to
SOp output N2

tkso1

40V<EVop<55V,27V<Vb<40V,
Co=30pF, Re=1.4kQ

25

25

25

ns

27V<EVp<4.0V,23V<Wh<27V,
Co=30pF, Ro=2.7kQ

25

25

25

ns

24V<EVp<33V,16V<VWh<20V,
Co=30pF, Ro=5.5kQ

25

25

25

ns

1.8V<EVop<3.3V,1.6V<Vb<20V
N3 Cp =30 pF, Ro = 5.5 kQ

25

25

ns

(Note, Caution and Remark are listed on the next page.)
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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.
3. Use it with EVbb > Vb.

Caution Select the TTL input buffer for the Slp pin and the N-ch open drain output (Voo tolerance (32-pin to 52-
pin products)/EVoo tolerance (64-pin products)) mode for the SOp pin andWKp pin by using port input
mode register g (PIMg) and port output mode register g (POMg). For details about Vit and Vi, refer to
the DC characteristics when the TTL input buffer is specified.
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CSI mode connection diagram (during communication at different potential)

<Slave> Vb
_ é Ro _
SCKp SCK
RL78/L12 Slp SO User's device
SOp Sl

Remarks 1. Rb[Q]:Communication line (SCKp, SOp) pull-up resistance, Co[F]: Communication line (SCKp, SOp) load
capacitance, Vb[V]: Communication line voltage
2. p: CSIl number (p = 00, 01), m: Unit number (m = 0), n: Channel number (n =0, 1),
g: PIM and POM number (g = 1)
3. fmck: Serial array unit operation clock frequency
(Operation clock to be set by the serial clock select register m (SPSm) and the CKSmn bit of serial mode
register mn (SMRmn). m: Unit number, n: Channel number (mn = 00, 01)

RENESAS

39



RL78/L12 CHAPTER 30 ELECTRICAL SPECIFICATIONS (A,G: To = -40to +85°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.)

tkevt

(0] e

A ]

tsik1 tisi1

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.)

i1
SicKp _/‘< Jﬁ

tsiki tksi

trert

kLt

Slp Input data

tkso1

SOp ; ~ Output data

Remark p: CSI number (p = 00, 01), m: Unit number (m = 0), n: Channel number (n =0, 1),
g: PIM and POM number (g = 1)
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(7) Communication at different potential (1.8 V, 2.5V, 3 V) (CSI mode) (slave mode, SCKp... external clock input)
(Ta=-40to +85°C, 1.8 V < EVbp = Vop < 5.5V, Vss = EVss = 0 V)

Parameter | Symbol Conditions HS (high-speed |LS(low-speed main)| LV (low-voltage | Unit
main) mode mode main) mode
MIN. MAX. MIN. MAX. MIN. MAX.
WKp cycle | tkcvz 40V<EVoD<55V, |20MHz <fuck<24 MHz | 12/fmck ns
time "' 27VSWs4OV g Mk <fuk<20MHz | 10/fiuc ns
4 MHz < fuck <8 MHz 8/fmck 16/fmek ns
fvuek <4 MHz 6/fmck 10/fme 10/fme ns
27V<EVop<4.0V, |20MHz <fuck<24 MHz | 16/fmck ns
23VWs27V g MHz <fuk<20MHz | 14/fuck ns
8 MHz < fwck <16 MHz 12/fmck ns
4 MHz < fuck <8 MHz 8/fmck 16/fmck ns
fuck <4 MHz 6/fmck 10/fmek 10/fmek ns
24V <EV<33V, |20 MHz <fuck <24 MHz | 36/fmck ns
18V<W<20V 146 MHz <fux<20MHz | 32fucx ns
8 MHz < fek < 16 MHz 26/fmck ns
4 MHz < fuck < 8 MHz 16/fmck 16/fmcx ns
fvuek <4 MHz 10/fmck 10/fme 10/fmex ns
1.8V<EVop <33V, [4 MHz < fvck <8 MHz 16/fmcx ns
18V<W<20V ik <4 MHz 10/fucx 10/fucx ns
WKp high- | tkhz, 40V<EVop<55V,27V<Vb<4.0V [tkcv2/2 12 tkev2/2 -50 tkev2/2 ns
/low-level tkL2 -50
width 27V<EVop<4.0V,23V<Vo<27V |tovd/2-18 tkev2/2 50 tkev2/2 ns
-50
24V <EVop<33V,1.6V<Vb<20V [tkecv2/2-50 tkev2/2 -50 tkev2/2 ns
-50
1.8V<EVoD<33V,16V<Vp<20V tkey2/2 50 tkeyz/2 ns
Note 2 _50
Slp setup tsik2 40V<EVoD<55V,27V<Vb<4.0V | 1ux+20 1wk +30 1/vcx +30 ns
time 27V<EVon<55V,23V<Vo<4.0V | 1fux+20 1/ +30 1/ +30 ns
So?e?CKpT) 24V <EVop<33V,16V<Ve<20V | 1ux+30 1wk +30 1wk +30 ns
1.8V<EVoD<33V,16V<Vp<20V 1w +30 1w +30 ns
Note 2
Slp hold tksi2 40V<EVoD<55V,27V<Ve<4.0V | 1ffux+31 1w +31 1w +31 ns
time 27V<EVop<55V,23V<Vb<4.0V | 1ffux+31 1k +31 1k +31 ns
%T) Note 3 24V <EVop<33V,16V<Ve<20V | 1fvx+31 1w +31 1w +31 ns
1.8V<EVD<33V,1.6V<Vb<20V 1k +31 1k +31 ns
Note 2
Delay time tksoz 40V<EVop<55V,27V<Vb<4.0V, 2/fmex 2/fmek 2/fmek ns
from SCKpl Cb =30 pF, Ro = 1.4 kQ +120 +573 +573
to SOp 27V<EVop<4.0V,23V<Ve<27V, 2fuck 2fuck 2ffuck | ns
output " Co =30 pF, Ry = 2.7 kQ +214 +573 +573
24V <EVop<40V,16V<Vb<20V, 2/fmex 2/fmek 2/fmek ns
Cb =30 pF, Ro =5.5kQ +573 +573 +573
1.8V<EVop<33V,16V<V<20V 2/fmex 2/fmek ns
Nete2 5, = 30 pF, Ro = 5.5 kQ +573 +573

(Note, Caution and Remark are listed on the next page.)
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Notes 1. Transfer rate in the SNOOZE mode is MAX. 1 Mbps.
2. Use it with EVbp > Vb.
3. When DAPmn = 0 and CKPmn = 0, or DAPmn = 1 and CKPmn = 1. The Slp setup time or Slp hold time
become “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 WKpT” when DAPmn = 0 and CKPmn = 1, or DAPmn =1 and CKPmn = 0.

Caution Select the TTL input buffer for the Slp pin and m pin and the N-ch open drain output (Voo tolerance
(32-pin to 52-pin products)/EVoo tolerance (64-pin products)) mode for the SOp pin by using port input
mode register g (PIMg) and port output mode register g (POMg). For details about Vi and Vi, refer to
the DC characteristics when the TTL input buffer is specified.
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CSI mode connection diagram (during communication at different potential)

<Slave> Vb
_ é Ro _
SCKp SCK
RL78/L12 Slp SO User's device
SOp Sl

Remarks 1. Rbu[Q]:Communication line (SOp) pull-up resistance, Co[F]: Communication line (SOp) load capacitance,
Vou[V]: Communication line voltage
2. p: CSl number (p = 00, 01), m: Unit number (m = 0), n: Channel number (n =0, 1),
g: PIM and POM number (g = 1)
3. fwmck: Serial array unit operation clock frequency
(Operation clock to be set by the serial clock select register m (SPSm) and the CKSmn bit of serial mode
register mn (SMRmn). m: Unit number, n: Channel number (mn = 00, 01))
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CSI mode serial transfer timing (slave mode) (during communication at different potential)
(When DAPmMn =0 and CKPmn =0, or DAPmn =1 and CKPmn =1.)

tkorz
2 tkH2
[
SCKp \
\
tsikz tksiz
Slp i 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.)

tkovz
txH2 k2
/
SCKp /
N
tsikz tksiz
Slp Input data
tksa2
SOp Output data

Remark p: CSI number (p = 00, 01), m: Unit number (m = 0), n: Channel number (n =0, 1),

g: PIM and POM number (g = 1)
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30.5.2 Serial interface IICA
(1) I1°C standard mode
(TA=-40to +85°C, 1.6 V< EVpop =Vop<5.5V, Vss =EVss =0 V)

Parameter Symbol Conditions HS (high- [LS (low-speed| LV (low- Unit
speed main) | main) mode |voltage main)
mode mode
MIN. | MAX. | MIN. | MIN. | MAX. | MIN.
SCLAO clock frequency fscL Standard mode: | 2.7V <EVop <55V 0 100 0 100 0 100 | kHz
fox21MHZ | 54V <EVoo<55V 0o |100| o |100]| o | 100
1.8V<EVon<55V 0 | 100 | 0 | 100
1.6 V<EVop <55V 0 | 100
Setup time of restart tsu:sta 27V<EVop<55V 4.7 4.7 4.7 )73
condition 24V<EVon<55V 4.7 4.7 4.7
1.8V<EVop <55V 4.7 4.7
16V<EVon<55V 47
Hold time "¢ tHD:STA 27V<EVop<55V 4.0 4.0 4.0 us
24V<EVon<55V 4.0 4.0 4.0
1.8V<EVop <55V 4.0 4.0
16V<EVon<55V 4.0
Hold time when SCLAQ = | tow 27V<EVmn<55V 47 47 47 s
L 24V <EVon <55V 47 47 47
1.8V<EVon<55V 47 47
1.6 V<EVop <55V 4.7
Hold time when SCLAQ = | tich 27V<EVmn<55V 4.0 4.0 4.0 s
H 24V<EVon<55V 4.0 4.0 4.0
1.8V<EVop <55V 4.0 4.0
16V<EVopn<55V 4.0
Data setup time tsu:DAT 27V<EVopb<55V 250 250 250 ns
(reception) 24V<EVon<55V 250 250 250
1.8V<EVop <55V 250 250
16V<EVon<55V 250
Data hold time tHD:DAT 27V<EVon<55V 0 [ 345 | 0 |345| 0 | 345 | s
(transmission)"**** 24V <EVop <55V 0 [345| 0 |345| 0 | 345
1.8V<EVon<55V 0 |345| 0 | 345
1.6 V<EVop <55V 0 | 345
Setup time of stop tsu:sto 27V<EVop<55V 4.0 4.0 4.0 )73
condition 24V<EVon<55V 4.0 4.0 4.0
1.8V<EVop <55V 4.0 4.0
16V<EVopn<55V 4.0
Bus-free time taur 27V<EVop<55V 4.7 4.7 4.7 s
24V<EVon<55V 47 47 47
1.8V<EVop <55V 4.7 4.7
16V<EVopn<55V 47

(Note and Remark are listed on the next page.)
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Notes 1. The first clock pulse is generated after this period when the start/restart condition is detected.

2. The maximum value (MAX.) of tHppaT is during normal transfer and a wait state is inserted in the ACK
(acknowledge) timing.

Remark The maximum value of Cb» (communication line capacitance) and the value of Ro (communication line pull-up

resistor) at that time in each mode are as follows.
Standard mode: Cb =400 pF, Ro = 2.7 kQ
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(2)  I’C fast mode (Ta = -40 to +85°C, 1.6 VV < EVop = Vop < 5.5 V, Vss = EVss = 0 V)

Parameter Symbol Conditions HS (high-speed | LS (low-speed | LV (low-voltage | Unit
main) mode main) mode main) mode
MIN. | MAX. | MIN. MIN. | MAX. | MIN.
SCLAO clock frequency fscL Fast mode: 2.7V <EVop 0 400 0 400 0 400 kHz
fok 2 <55V
3.5 MHz 24V<EVoo | O | 400 | 0 | 400 | 0 | 400
<55V
1.8V <EVop 0 400 0 400
<55V
Setup time of restart tsu:sTA 27V<EVop <55V 0.6 0.6 0.6 s
condition 24V <EVop<55V 0.6 06 0.6
1.8V<EVop <55V 0.6 0.6
Hold time N°*** tiosta |27 V<EVop<55V 0.6 0.6 0.6 us
24V <EVopn <55V 0.6 0.6 0.6
1.8V<EVop<55V 0.6 0.6
Hold time when SCLAQ = | trow 27V<EVop <55V 1.3 1.3 1.3 us
v 24V <EVop<55V 1.3 1.3 1.3
1.8V<EVop<55V 1.3 1.3
Hold time when SCLAQ = | tHicH 27V<EVop <55V 0.6 0.6 0.6 us
H 2.4V<EVop<55V 0.6 0.6 0.6
1.8V<EVop <55V 0.6 0.6
Data setup time (reception) | tsupat 27V<EVop <55V 100 100 100 ns
24V <EVop<55V 100 100 100
1.8V<EVop <55V 100 100
Data hold time tHD:DAT 27V<EVop<55V 0 0.9 0 0.9 0 0.9 s
(transmission)"**** 24V <EVoo<5.5V 0 09 0 0.9 0 0.9
1.8V<EVop<55V 0 0.9 0 0.9
Setup time of stop condition| tsu:sto 27V<EVop<55V 0.6 0.6 0.6 s
24V <EVop<55V 0.6 0.6 0.6
1.8V<EVop<55V 0.6 0.6
Bus-free time tsurF 27V<EVop<55V 1.3 1.3 1.3 s
24V <EVop<55V 1.3 1.3 1.3
1.8V<EVopb <55V 1.3 1.3

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:DAT is during normal transfer and a wait state is inserted in the ACK

(acknowledge) timing.

Remark The maximum value of Cb (communication line capacitance) and the value of Ro (communication line pull-up

resistor) at that time in each mode are as follows.
Cb =320 pF, Ro = 1.1 kQ

Fast mode:
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(3)  IC fast mode plus (Ta = —40 to +85°C, 1.6 V < EVop = Voo < 5.5 V, Vss = EVss = 0 V)

Parameter Symbol Conditions HS (high-speed | LS (low-speed | LV (low-voltage | Unit
main) mode main) mode main) mode
MIN. MAX. MIN. MIN. MAX. MIN.
SCLAO clock frequency fscL Fast mode 2.7 V < EVboo
plus: foik = <55V 0 1000 - - kHz
10 MHz

Setup time of restart tsu:sTA 2.7V <EVbo <55V

. 0.26 - - s
condition
Hold time "°*¢* tipsta | 2.7 V <EVboo < 5.5V 0.26 - - us
Hold time when SCLAQO = tLow 27V <EVopo <55V
“ 0.5 - - s

L
Hold time when SCLAO = | tHieH 2.7V <EVopo<5.5V
i 0.26 - - s
H

Data setup time (reception) | tsupat 27V <EVopo <55V 50 - - ns
Data hold time tHD:DAT 27V <EVopo <55V 0 045 _ _
(transmission)"°'¢? ’ 15
Setup time of stop condition| tsu:sto 2.7V <EVbpo <55V 0.26 - - s
Bus-free time taur 27V <EVopo <55V 0.5 - - s

Notes 1.
2. The maximum value (MAX.) of tHppaT is during normal transfer and a wait state is inserted in the ACK

The first clock pulse is generated after this period when the start/restart condition is detected.
(acknowledge) timing.
Caution When bit 2 (PIOR2) in the peripheral I/O redirection register (PIOR) is 1, the above value can be

applied. Make sure that the pin characteristics (lon1, loL1, Vori, and Vo1) satisfy the redirected
values.

Remark The maximum value of Cb (communication line capacitance) and the value of Ro (communication line pull-up
resistor) at that time in each mode are as follows.

Fast mode plus: Cb =120 pF, Rb = 1.1 kQ
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RL78/L12

IICA serial transfer timing

tsu:sTA

SCLAO

SDAAO

condition

condition

condition

condition
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30.6 Analog Characteristics

30.6.1 A/D converter characteristics

A/D converter characteristics column

Input channel/Reference
voltage

Reference voltage (+) = AVrerp

Reference voltage (-) = AVRerm

Reference voltage (+) = Vob

Reference voltage (=) = Vss

Reference voltage (+) = Vser

Reference voltage (=) = AVrerm

ANIO to ANI1

ANI16 to ANI23

Refer to 30.6.1 (2)

Internal reference voltage

Temperature sensor output
voltage

Refer to 30.6.1 (1)

Refer to 30.6.1 (3)

Refer to 30.6.1 (4)

(1) When AVrer (+) = AVrerr/ANIO (ADREFP1 = 0, ADREFPO = 1), AVrer o) = AVrerm/ANI1 (ADREFM = 1), target:
internal reference voltage, temperature sensor output voltage

(TA=-40to +85°C, 2.4V <EVop =Vop <5.5V, 1.6 V< AVrerr £ Vop £ 5.5V, Vss = EVss = 0 V, Reference voltage (+) =
AVrerp, Reference voltage (-) = AVrerm = 0 V)

Parameter Symbol Conditions MIN. TYP. MAX. Unit
Resolution Res 8 10 bit
Overall error’®©* | AINL | 10-bit resolution 1.8V < AVrerp < 5.5V 1.2 +3.5 LSB

- Note 3

AVrere = Voo 1.6 V < AVrerp < 5.5 v/ o° 1.2 70 | LSB
Conversion time | tconv 10-bit resolution 36V<Vbb<55V 2.375 39 s

target: internal reference 27V <Vob<55V 3.5625 39 s

voltage output, temperature VLY 55V 17 39

< <

sensor output voltage, HS ' S VDD SO s

(high-speed main) mode
Zero-scale EZS 10-bit resolution 1.8V <AVrerr <55V +0.25 | %FSR
error’°tes 1.2 AVrerp = Vpp V3 oo a

1.6 V< AVrerp <55V "™ +0.50 | %FSR
Full-scale EFS 10-bit resolution 1.8V <AVrerp < 5.5V 10.25 | %FSR
error'°tes 1.2 AVrerp = Vpp V3 oo a
1.6 V< AVrerp <55V "™ 10.50 | %FSR
Integral linearity | ILE 10-bit resolution 1.8 V<AVrerp <55V +2.5 LSB
Note 1 — Note 3

error ™ AVrere = Voo 1.6 V < AVrerr < 5.5 /4 50 | LSB
Differential DLE 10-bit resolution 1.8V <AVrerr <55V +1.5 LSB
linearity error "**¢* AVrerp = Vpp V3 16V < AVrerr < 5.5 /N4 120 LSB
Analog input VA Internal reference voltage output Veer V¢ ® Y
voltage 2.4V <VDD <£5.5V, HS (high-speed main) mode

Temperature sensor output voltage Vrupszs V€ Y

2.4V <VDD <5.5V, HS (high-speed main) mode

Notes 1. Excludes quantization error (+1/2 LSB).

2. This value is indicated as a ratio (%FSR) to the full-scale value.
3.  When AVrerpr is smaller than Vop (AVRrerp < Vop), the MAX. values are as follows:

Overall error: Add or subtract 1.0 LSB to or from the MAX. value when AVRrerp = V.

Zero-scale error or full-scale error: Add or subtract 0.05%FSR to or from the MAX. value when AVRrerp = Vbb.

Integral linearity error or differential linearity error: Add or subtract 0.5 LSB to or from the MAX. value when

AVREerP = Vop.

4. These are values when setting the conversion time as 57 ps (MIN.) and 95us (MAX.).

5. Referto 30.6.2 Temperature sensor/internal reference voltage characteristics.
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(2) When AVRer (+) = AVrerr/ANIO (ADREFP1 = 0, ADREFPO = 1), AVrer ) = AVrerw/ANI1 (ADREFM = 1), target:

ANI16 to ANI23

(TaA=-40to +85°C, 1.6 V< EVoD=Vop <55V, 1.6 VSAVRerr < VDD £ 5.5V, Vss = EVss = 0 V, Reference voltage (+) =
AVrerp, Reference voltage (=) = AVrerm = 0 V)

Parameter Symbol Conditions MIN. TYP. MAX. Unit
Resolution Res 8 10 bit
Overall error***®* AINL 10-bit resolution 1.8V <AVrerr <55V 1.2 15.0 LSB

AVrerp = Evon =Vo0""* | 4 6/ < AVern < 5.5 /M 12 | 85 | LSB
Conversion time tconv 10-bit resolution 36V<Vbp<55V 2.125 39 s
AVrere = Evoo =Voo"*** | 5 7\ _\pp <55 3.1875 39 1
1.8V<Vbp<55V 17 39 s
1.6V <Vop <55V 57 95 s
Zero-scale error EZS 10-bit resolution 1.8V <AVrerr <55V +0.35 | %FSR
ol AVrerr = Bvoo Voo ™5 Vrerp < 5.5 v e +0.60 | %FSR
Full-scale error EFS 10-bit resolution 1.8V <AVrerr <55V +0.35 | %FSR
ol AVrerr = Bvoo Voo ™5 Vrerp < 5.5 v e +0.60 | %FSR
Integral linearity ILE 10-bit resolution 1.8 V<AVrerr <55V +3.5 LSB
error " AVrerp = Evoo =Vo0""* | 4 6/ < AVer < 5.5 /M 60 | LSB
Differential linearity | DLE 10-bit resolution 1.8 V<AVrerr <55V +2.0 LSB
error "** AVrerp = Evoo =Vo0"* | 4 6/ < AVer < 5.5 /M 25 | LSB
Analog input voltage | Van 0 AVRerp \%
and EVop

Notes 1.

Excludes quantization error (+1/2 LSB).

2. This value is indicated as a ratio (%FSR) to the full-scale value.
3.  When AVrerr is smaller than Vop (AVRrerp < Vop), the MAX. values are as follows:

Overall error: Add or subtract 4.0 LSB to or from the MAX. value when AVRerp = Vob.

Zero-scale error or full-scale error: Add or subtract 0.20%FSR to or from the MAX. value when AVRerp = Vbb.

Integral linearity error or differential linearity error: Add or subtract 2.0 LSB to or from the MAX. value when
AVReFP = VDD.

4. These are values when setting the conversion time as 57 ps (MIN.) and 95us (MAX.).
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(3) When AVrer (+) = Vop (ADREFP1 = 0, ADREFPO = 0), AVrer (-) = Vss (ADREFM = 0), target: ANIO, ANI1, ANI16 to
ANI23, internal reference voltage, temperature sensor output voltage

(Ta=-40to +85°C, 1.6 V< EVob=Vop £5.5V, Vss = EVss = 0 V, Reference voltage (+) = Vopb, Reference voltage (-) =

Vss)

Parameter Symbol Conditions MIN. TYP. MAX. Unit
Resolution Res 8 10 bit
Overall error***®* AINL 10-bit resolution 1.8V<Vbp<55V 1.2 7.0 LSB

16V<Vbp<55V 1.2 +10.5 LSB
Conversion time tconv 10-bit resolution 36V<Vbb<55V 2.125 39 s
27V<Vbb<55V 3.1875 39 us
1.8V<Vbp<55V 17 39 us
16V<Vbpb<55V 57 95 s
10-bit resolution 36V<VbD<55V 2.375 39 s
target: internal reference 27V <Vob<55V 3.5625 39 s
voltage, temperature sensor
24V <Vopb<55V 17 39 us
output voltage
HS (high-speed main) mode
Zero-scale error EZS 10-bit resolution 1.8V<Vbop<55V +0.60 | %FSR
Notes 1, 2
1.6V <Vpbp <55V N3 +0.85 | %FSR
Full-scale error EFS 10-bit resolution 1.8V<Vbop<55V +0.60 | %FSR
Notes 1, 2
1.6V <Vpbp <55V N3 +0.85 | %FSR
Integral linearity ILE 10-bit resolution 1.8V<Vbb<55V +4.0 LSB
error "¢t Note 3
1.6V <Vop<55V™e 6.5 LSB
Differential linearity | DLE 10-bit resolution 1.8V<Vbb<55V +2.0 LSB
error ot Note 3
1.6V <Vop<55V™e 2.5 LSB
Analog input voltage| Van ANIO, ANI1 0 Vop \%
ANI16 to ANI23 0 EVop \
Internal reference voltage output, Veer ¢4 v
2.4V <VpD <£5.5V, HS (high-speed main) mode
Temperature sensor output voltage, V1mpszs MO 4 Y

2.4V <Vpb <£5.5V, HS (high-speed main) mode

Notes 1.

Excludes quantization error (+1/2 LSB).

2. This value is indicated as a ratio (%FSR) to the full-scale value.

3. These are values when setting the conversion time as 57 us (MIN.) and 95us (MAX.).

4. Referto 30.6.2 Temperature sensor/internal reference voltage characteristics.
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(4) When AVrer +) = Internal reference voltage (ADREFP1 = 1, ADREFPO = 0), AVrer (-) = AVrerm/ANI1 (ADREFM =
1), target : ANIO, ANI16 to ANI23

(Ta = —40 to +85°C, 2.4 V < EVop = Vop < 5.5 V, Vss = EVss = 0 V, Reference voltage (+) = Vacr "' °, Reference
voltage (=) = AVrerm " *= 0 V) (HS (high-speed main) mode)

Parameter Symbol Conditions MIN. | TYP. | MAX. Unit
Resolution Res 8 bit
Conversion time tcony 8-bit resolution 24V <Vpbb<55V 17 39 s
Zero-scale error**'**? EZS 8-bit resolution 24V<Vop<55V +0.60 | %FSR
Integral linearity error™*'®* ILE 8-bit resolution 24V<VbD<55V 2.0 LSB
Differential linearity error "**®* DLE 8-bit resolution 24V<Vpop<55V +1.0 LSB
Analog input voltage VAN 0 Veer"®3| Vv

Notes 1. Excludes quantization error (+1/2 LSB).

2. This value is indicated as a ratio (%FSR) to the full-scale value.

3. Refer to 30.6.2 Temperature sensor/internal reference voltage characteristics.
4.  When the reference voltage (-) = VSS, the MAX. values are as follows:

Zero-scale error: Add or subtract 0.35%FSR to or from the MAX. value when the reference voltage (-) =

AVREFM.

Integral linearity error: Add or subtract 0.5 LSB to or from the MAX. value when the reference voltage (-) =

AVREFM.

Integral linearity error or differential linearity error: Add or subtract 0.2 LSB to or from the MAX. value when the

reference voltage () = AVRerm.
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30.6.2 Temperature sensor/internal reference voltage characteristics

(Ta=-40t0 +85°C, 2.4V <=EVop =Vob £5.5V, Vss = EVss = 0 V) (HS (high-speed main) mode)

Parameter Symbol Conditions MIN. TYP. MAX. Unit
Temperature sensor output voltage | Vrmes2s | Setting ADS register = 80H, Ta = +25°C 1.05 \%
Internal reference voltage VBer Setting ADS register = 81H 1.38 1.45 1.5 \%
Temperature coefficient Fvrves | Temperature sensor that depends on the -3.6 mV/°C

temperature
Operation stabilization wait time tamp 5 )73

30.6.3 POR circuit characteristics

(TA=-40to +85°C, Vss =0 V)

Parameter Symbol Conditions MIN. TYP. MAX. Unit

Detection voltage Vror Power supply rise time 1.47 1.51 1.55 \%
\/PDR Power supply fall time 1.46 1.50 1.54 \%

Minimum pulse width N Tew 300 us

Note: Minimum pulse width is required to power-on reset when Vop is smaller than Vror. When RL78 microcontroller is
in STOP mode, or the main system clock (fmain) is stopped by setting bit 0 (HIOSTOP) and bit 7 (MSTOP) in the
clock operation status control register (CSC), the minimum pulse width is required to power-on reset from when
Vo falls below 0.7 V and until Vop exceeds VroRr.

Tew

Supply voltage (Vop)

VPDROr 0.7V --------------
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30.6.4 LVD circuit characteristics

(Ta =-40to +85°C, Vpor < EVDD = VDD £ 5.5V, Vss = EVss = 0 V)

Parameter Symbol Conditions MIN. TYP. MAX. Unit
Detection | Supply voltage level | Vivbo Power supply rise time 3.98 4.06 4.14
voltage Power supply fall time 3.90 3.98 4.06 \Y
Vivor Power supply rise time 3.68 3.75 3.82 \Y
Power supply fall time 3.60 3.67 3.74 \Y
Vivb2 Power supply rise time 3.07 3.13 3.19 \Y
Power supply fall time 3.00 3.06 3.12 \Y,
Vivps Power supply rise time 2.96 3.02 3.08 \Y,
Power supply fall time 2.90 2.96 3.02 \Y
Vivps Power supply rise time 2.86 2.92 2,97 \Y,
Power supply fall time 2.80 2.86 2.91 \Y,
Vivps Power supply rise time 2.76 2.81 2.87 \Y,
Power supply fall time 2.70 2.75 2.81 \Y
Vivps Power supply rise time 2.66 2.71 2.76 \Y
Power supply fall time 2.60 2.65 2.70 \Y
Vivor Power supply rise time 2.56 2.61 2.66 \Y
Power supply fall time 2.50 2.55 2.60 \Y
Vivos Power supply rise time 2.45 2.50 2.55 \
Power supply fall time 240 2.45 2.50 Vv
Vivpe Power supply rise time 2.05 2.09 213 Y,
Power supply fall time 2.00 2.04 2.08 \Y,
Vivo1o Power supply rise time 1.94 1.98 2.02 Y,
Power supply fall time 1.90 1.94 1.98 \Y,
Vivpi1 Power supply rise time 1.84 1.88 1.91 \Y,
Power supply fall time 1.80 1.84 1.87 \
Vivp12 Power supply rise time 1.74 1.77 1.81 \
Power supply fall time 1.70 1.73 1.77 \Y
Vivp13 Power supply rise time 1.64 1.67 1.70 \
Power supply fall time 1.60 1.63 1.66 \
Minimum pulse width tw 300 )73
Detection delay time 300 s
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LVD Detection Voltage of Interrupt & Reset Mode
(Ta=-40to +85°C, Vror < EVop = VoD £ 5.5V, Vss = EVss =0 V)

Parameter Symbol Conditions MIN. TYP. MAX. Unit
Interrupt and reset | Vivbao Vrocz, Vroct, Veoco = 0, 0, 0, falling reset voltage 1.60 1.63 1.66 \Y
mode Vivoa LVIS1, LVISO = 1, 0 | Rising release reset voltage | 1.74 1.77 1.81 \Y

Falling interrupt voltage 1.70 1.73 1.77 \
Vivoaz LVIS1, LVISO =0, 1 |Rising release reset voltage | 1.84 1.88 1.91 \Y
Falling interrupt voltage 1.80 1.84 1.87 \
VLvpas LVIS1, LVISO = 0, 0 |Rising release reset voltage | 2.86 2.92 2.97 \Y
Falling interrupt voltage 2.80 2.86 2.91 \
VLvbBo Vrocz, Vroct, Veoco = 0, 0, 1, falling reset voltage 1.80 1.84 1.87 \Y
Vivosi LVIS1, LVISO = 1, 0 |Rising release reset voltage | 1.94 1.98 2.02 \Y
Falling interrupt voltage 1.90 1.94 1.98 \
Vivoe2 LVIS1, LVISO =0, 1 |Rising release reset voltage | 2.05 2.09 2.13 \Y
Falling interrupt voltage 2.00 2.04 2.08 \
Vivoes LVIS1, LVISO = 0, 0 |Rising release reset voltage | 3.07 3.13 3.19 \Y
Falling interrupt voltage 3.00 3.06 3.12 \
Vivbco Vrocz, Vroct, Veoco = 0, 1, 0, falling reset voltage 2.40 245 2.50 \
Vivoet LVIS1, LVISO = 1, 0 |Rising release reset voltage | 2.56 2.61 2.66 \Y
Falling interrupt voltage 2.50 2.55 2.60 \
Vivoez LVIS1, LVISO =0, 1 |Rising release reset voltage | 2.66 2.7 2.76 \Y
Falling interrupt voltage 2.60 2.65 2.70 \
Vivoes LVIS1, LVISO = 0, 0 |Rising release reset voltage | 3.68 3.75 3.82 \Y
Falling interrupt voltage 3.60 3.67 3.74 \Y
V/LvbDo Vpocz, Vroct, Veoco = 0, 1, 1, falling reset voltage 2.70 2.75 2.81 \Y
Vivopt LVIS1, LVISO = 1, 0 |Rising release reset voltage | 2.86 2.92 2.97 \Y
Falling interrupt voltage 2.80 2.86 2.91 \
Vivop2 LVIS1, LVISO =0, 1 |Rising release reset voltage | 2.96 3.02 3.08 \Y
Falling interrupt voltage 2.90 2.96 3.02 \Y
Vivops3 LVIS1, LVISO =0, 0 |Rising release reset voltage | 3.98 4.06 4.14 \Y,
Falling interrupt voltage 3.90 3.98 4.06 \Y
30.6.5 Supply voltage rise time
(TA=-40to +85°C, Vss =0 V)
Parameter Symbol Conditions MIN. TYP. MAX. Unit
Power supply voltage rising slope | SVop 54 V/ms

Caution

operating voltage range described in 30.4 AC Characteristics.

Make sure to retain an internal reset status by the LVD circuit or an external reset until Voo reaches the
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30.7 LCD Characteristics

30.7.1 Resistance division method

(1) Static display mode

(Ta=-40to +85°C, Via (MIN.) Voo <5.5V, Vss =0 V)

Parameter Symbol Conditions MIN. TYP. MAX. Unit
LCD drive voltage Via 2.0 Vob \%
(2) 1/2 bias method, 1/4 bias method
(Ta=-40to +85°C, Via (MIN.) £ Voo <5.5V, Vss =0 V)
Parameter Symbol Conditions MIN. TYP. MAX. Unit
LCD drive voltage Via 2.7 Vop \%
(3) 1/3 bias method
(Ta=-40to +85°C, Via (MIN.) £ Voo <5.5V, Vss =0 V)
Parameter Symbol Conditions MIN. TYP. MAX. Unit
LCD drive voltage Vi 2.5 Voot Y

Note 5.5V (MAX.) when driving a memory-type liquid crystal (the MLCDEN bit of the MLCD register = 1).
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30.7.2 Internal voltage boosting method

(1) 1/3 bias method
(TA=-40to +85°C, 1.8V <Vbop<55V,Vss=0V)

Parameter Symbol Conditions MIN. TYP. MAX. Unit
LCD output voltage variation range | Vi1 C1to Cc4™! | VLCD = 04H 0.90 1.00 1.08 Y
=047 uF VLCD = 05H 0.95 1.05 113 Vv
VLCD = 06H 1.00 1.10 1.18 \Y
VLCD = 07H 1.05 1.15 1.23 v
VLCD = 08H 1.10 1.20 1.08 \Y
VLCD = 09H 1.15 1.25 1.33 v
VLCD = 0AH 1.20 1.30 1.38 \Y
VLCD = 0BH 1.25 1.35 1.43 v
VLCD = 0CH 1.30 1.40 1.48 \Y
VLCD = ODH 1.35 1.45 1.53 v
VLCD = OEH 1.40 1.50 1.58 \Y
VLCD = OFH 1.45 1.55 1.63 v
VLCD = 10H 1.50 1.60 1.68 \Y
VLCD = 11H 1.55 1.65 173 v
VLCD = 12H 1.60 1.70 1.78 \Y
VLCD = 13H 1.65 1.75 1.83 v
Doubler output voltage Vi C1to C4N"®' = 0.47 uF AVE 2 Vi1 2 Vi1 Y
-0.1
Tripler output voltage Visa C1to C4Vt = 0.47 4F 3V 3 Vi1 3 Vi1 Y
-0.15
Reference voltage setup time "2 | tvwarri 5 ms
Voltage boost wait time"°*? twarz | C1to C4""®1 = 0.47 uF 500 ms

Notes 1. This is a capacitor that is connected between voltage pins used to drive the LCD.
C1: A capacitor connected between CAPH and CAPL
C2: A capacitor connected between Vi1 and GND
C3: A capacitor connected between Vi2 and GND
C4: A capacitor connected between Vs and GND
C1=C2=C3=C4 =047 uF+30 %

2. This is the time required to wait from when the reference voltage is specified by using the VLCD register (or
when the internal voltage boosting method is selected [by setting the MDSET1 and MDSETO bits of the
LCDMO register to 01B] if the default value reference voltage is used) until voltage boosting starts (VLCON =
1).

3. This is the wait time from when voltage boosting is started (VLCON = 1) until display is enabled (LCDON = 1).
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(2) 1/4 bias method

(TA=-40t0 +85°C,1.8V<Vop<5.5V,Vss=0V)

Parameter Symbol Conditions MIN. TYP. MAX. Unit

LCD output voltage variation range | Vi1 | C1to C5™'* | VLCD = 04H 0.90 1.00 108 v

=0.47 uF VLCD = 05H 0.95 1.05 113 v

VLCD = 06H 1.00 1.10 118 \Y

VLCD = 07H 1.05 1.15 193 v

VLCD = 08H 1.10 1.20 1.8 \Y

VLCD = 09H 1.15 1.25 133 \Y

VLCD = 0AH 1.20 1.30 138 v

VLCD = 0BH 1.25 1.35 143 \Y

VLCD = 0CH 1.30 1.40 1.48 v

VLCD = ODH 1.35 145 153 \Y

VLCD = OEH 1.40 1.50 158 v

VLCD = OFH 1.45 1.55 163 \Y

VLCD = 10H 1.50 1.60 168 v

VLCD = 11H 1.55 1.65 173 \Y

VLCD = 12H 1.60 1.70 178 v

VLCD = 13H 1.65 1.75 183 v

Doubler output voltage Vi C1to C5M"®! = 0.47 uF 2Vu-0.08 | 2 Vu AV Y

Tripler output voltage Vis C1to C5"°" ! =0.47 4F 3Vii-0.12 3Vu 3Vu Y

Quadruply output voltage Vi "4 | C1to C5N°t = 0.47 4F 4V11-0.16 | 4 Vu 4 Vi Y
Reference voltage setup time "2 | tvwairs 5 ms
Voltage boost wait time"°*3 twarz | C1to C5"'1 = 0.47 uF 500 ms

Notes 1. This is a capacitor that is connected between voltage pins used to drive the LCD.
C1: A capacitor connected between CAPH and CAPL
C2: A capacitor connected between Vi1 and GND
C3: A capacitor connected between Vi2 and GND
C4: A capacitor connected between Vis and GND
C5: A capacitor connected between Vis and GND
C1=C2=C3=C4=C5=0.47 uF+30 %
2. This is the time required to wait from when the reference voltage is specified by using the VLCD register (or when
the internal voltage boosting method is selected [by setting the MDSET1 and MDSETO bits of the LCDMO
register to 01B] if the default value reference voltage is used) until voltage boosting starts (VLCON = 1).

w

4. Make sure to set Vs to 5.5V or less.

This is the wait time from when voltage boosting is started (VLCON = 1) until display is enabled (LCDON = 1).
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30.7.3 Capacitor split method

1/3 bias method

(Ta=-401to0 +85°C, 2.2V <Vob=EVbop<5.5V,Vss=0V)

Parameter Symbol Conditions MIN. TYP. MAX. Unit
VL4 voltage Vi C1to C4 = 0.47 yFNe? S \Y
VL2 voltage Vi C1to C4 =0.47 pyF\e? 2/3Vi | 213V | 2/3 Vi Y
-0.1 +0.1
VL1 voltage Vit C1to C4 =0.47 uF\*? 1/3 Vi | 1/3Via | 1/3Via v
-0.1 +0.1
Capacitor split wait time"**®* tvwarr 100 ms

Notes 1. This is the wait time from when voltage bucking is started (VLCON = 1) until display is enabled (LCDON = 1).

2. This is a capacitor that is connected between voltage pins used to drive the LCD.
C1: A capacitor connected between CAPH and CAPL
C2: A capacitor connected between Vi1 and GND

C3: A capacitor connected between Vi2 and GND

C4: A capacitor connected between Vis and GND
C1=C2=C3=C4=047 yF +30%
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30.8 Data Memory STOP Mode Low Supply Voltage Data Retention Characteristics

(TA=-40to +85°C, Vss =0 V)

Parameter

Symbol

Conditions

MIN.

TYP.

MAX.

Unit

Data retention supply voltage

\opDR

1.46"°t

5.5

Note The value depends on the POR detection voltage. When the voltage drops, the data is retained before a POR

reset is effected, but data is not retained when a POR reset is effected.

STOP mode

T

STOP instruction execution

Standby release signal
(interrupt request)

VopbpR

l«—— Data retentionmode ———

Operation mode

30.9 Flash Memory Programming Characteristics

(TA=-40to +85°C, 1.8 V<EVpop =Vop<5.5V, Vss =EVss =0 V)

Parameter Symbol Conditions MIN. TYP. MAX. Unit

System clock frequency ferk 1.8V<Vbp<55V 1 24 MHz
Number of code flash rewrites Cerwr Retained for 20 years | Ta = 85°C 1,000 Times
Notes 1, 2, 3
Number of data flash rewrites Retained for 1 year | Ta=25°C 1,000,000
Notes 1, 2, 3

Retained for 5 years | Ta =85°C 100,000

Retained for 20 years | Ta = 85°C 10,000

Notes 1.

1 erase + 1 write after the erase is regarded as 1 rewrite.

The retaining years are until next rewrite after the rewrite.
2. When using flash memory programmer and Renesas Electronics self programming library

3. This characteristic indicates the flash memory characteristic and based on Renesas Electronics reliability test.

Remark When updating data multiple times, use the flash memory as one for updating data.

30.10 Dedicated Flash Memory Programmer Communication (UART)

(TA=-40to +85°C, 1.8 V<EVpop =Vop<5.5V, Vss =EVss =0 V)

Parameter

Symbol

Conditions

MIN.

TYP.

MAX.

Unit

Transfer rate

When flash memory is programming

115,200

1,000,000

bps
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30.11 Timing for Switching Flash Memory Programming Modes

(TA=-40to +85°C, 1.8 V<EVpop =Vop<5.5V, Vss =EVss =0 V)

Parameter Symbol Conditions MIN. TYP. MAX. Unit
How long from when a pin reset tsunim POR and LVD reset must end before the pin 100 ms
ends until the initial communication reset ends.
settings are specified
How long from when the TOOLO | tsu POR and LVD reset must end before the pin 10 us
pin is placed at the low level until a reset ends.
pin reset ends
How long the TOOLDO pin is kept at | tHo POR and LVD reset must end before the pin 1 ms
the low level after an external reset reset ends.
ends (except flash memory
firmware processing time)
<!> <2> <3> <4>
i i i
| | |
RESET / i i i
1 1 1
L tor :
1 H 1 1
ESOﬁ ptri?nc:ssmgi 00H reception i
t«—— =1 (TOOLRXD, TOOLTXD mode)

TOOLO

tsuinT

1
i
i
i
i
i
'otsu

D Tt St

|

<1> The low level is input to the TOOLO pin.

<2> The pins reset ends. (POR and LVD reset must end before the pin reset ends.)

<3> The TOOLDO pin is set to the high level.
<4> Setting of the flash memory programming mode by UART reception and completion of the

baud rate setting

Remark tsuinit: The segment shows that it is necessary to finish specifying the initial communication settings within

100 ms from when the reset ends.

tsu: How long from when the TOOLO pin is placed at the low level until a pin reset ends (MIN. 10 us)

tio:  How long the TOOLO pin is kept at the low level after an external reset ends (except flash memory

firmware processing time)
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CHAPTER 31 ELECTRICAL SPECIFICATIONS

This chapter describes the electrical specifications for the products "G: Industrial applications (Ta = =40 to +105°C)".

Cautions 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.

2. With products not provided with an EVopo, or EVss pin, replace EVoo with Vop, or replace EVss with
Vss.

3. The pins mounted depend on the product. Refer to 2.1 Port Function to 2.1.6 Pins for each
product (pins other than port pins).

4. Please contact Renesas Electronics sales office for derating of operation under TA = +85°C
to+105°C. Derating is the systematic reduction of load for the sake of improved reliability

There are following differences between the products "G: Industrial applications (Ta = —40 to +105°C)" and the products
"A: Consumer applications or G: Industrial applications (Ta when using the RL78 microcontrollers at —40 to +85°C)".

Patameter Application

A: Consumer applications, G: Industrial applications
and G: Industrial applications (Ta when
using RL78 at -40 to +85°C)

Operating ambient temperature | Ta = -40 to +85°C Ta=-40to +105°C
Operation mode HS (high-speed main) mode: HS (high-speed main) mode only:
Operating voltage range 27V<Voo <55V @1 MHz to 24 MHz 27V<Vo <55V @ 1 MHz to 24 MHz

24V <V <55V @1 MHzto 16 MHz 24V <V <55V @1 MHzto 16 MHz
LS (low-speed main) mode:

1.8V<Vmm<55V@ 1 MHzto 8 MHz
LV (low-voltage main) mode:

1.6V<Vop<55V@ 1 MHzto 4 MHz

High-speed on-chip osciilator | 1.8 V<V <5.5V 24V <V <55V
clock accuracy +1.0% @ Ta = -20 to +85°C 12.0% @ Ta = +85 to +105°C
+1.5% @ Ta =-40 to -20°C 1+1.0% @ Ta=-20 to +85°C
16V<Vop<18V 1+1.5% @ Ta=-40to -20°C

15.0% @ Ta = -20 to +85°C
+5.5% @ Ta = -40 to —20°C

Serial array unit UART UART

CSI00: fcwk/2 (supporting 16 Mbps), fcik/4 | CSI00: feik/4

CsIo1 CsSI01

Simplified I°C communication Simplified I°C communication
IICA Standard mode Standard mode

Fast mode Fast mode

Fast mode plus

Voltage detector Rising detection voltage: 1.67 to 4.06 V | Rising detection voltage: 2.61 to 4.06 V (8
(14 levels) levels)
Falling detection voltage: 1.63 to 3.98 V | Falling detection voltage: 2.55 to 3.98 V (8
(14 levels) levels)

Remark: The electrical characteristics of the products “G: Industrial applications (Ta = -40 to +105°C)” are different
from those of the products “A: Consumer applications (Ta = =40 to +85°C) or G: Industrial applications (Ta
when using RL78 at —40 to +85°C)”. For details, refer to 31.1 to 31.10.
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31.1 Absolute Maximum Ratings

Absolute Maximum Ratings (Ta = 25°C) (1/3)

Parameter Symbols Conditions Ratings Unit
Supply voltage Vob Voo = EVop -0.5to +6.5 \%
EVoo Voo = EVop -0.5to +6.5 \%
EVss -0.5t0 +0.3 \
REGC pin input voltage | Virecc REGC -0.3to +2.8 \%
and 0.3 to Voo +0.3 "*°*
Input voltage Via P10 to P17, P30 to P32, P40 to P43, P50 to -0.3to EVop +0.3 \
P54, P70 to P74, P120, P125 to P127,P140 to and —0.3 to Voo +0.3 "2
P147
Vi P60, P61 (N-ch open-drain) —-0.3 to EVop +0.3 \%
and —0.3 to Voo +0.3 "2
Vi P20, P21, P121 to P124, P137, EXCLK, -0.3 to Voo +0.3 Nt ? \Y
EXCLKS, RESET
Output voltage Vo1 P10 to P17, P30 to P32, P40 to P43, -0.3 to EVop +0.3 \Y
Note 2
P50 to P54, P60, P61, P70 to P74, P120, and -0.3 to Voo +0.3 ™
P125 to P127, P130, P140 to P147
Vo2 P20, P21 -0.3 to Voo +0.3""?
Analog input voltage Va1 ANI16 to ANI23 —0.3 to EVop +0.3 and
—0.3 to AVrer(+) +0.3 V%3
Vaiz ANIO, ANI1 -0.3 to Voo +0.3 and \
-0.3 to AVRer(+) +0.3 "= %3

Notes 1. Connect the REGC pin to Vss via a capacitor (0.47 to 1 u4F). This value regulates the absolute
maximum rating of the REGC pin. Do not use this pin with voltage applied to it.
2. Must be 6.5V or lower.
3. Do not exceed AVRer(+) + 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.

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. Vss is the reference voltage.
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Absolute Maximum Ratings (Ta = 25°C) (2/3)

Parameter Symbols Conditions Ratings Unit
LCD voltage VLt VL1 voltage™® ! -0.3 to +2.8 and Y,
-0.3to Vs +0.3
Viz Vi2 voltage™'® ! —0.3 to Vie +0.3 NOte? \Y
Vis Vs voltage™™® ! —0.3 to Vis +0.3 NOte? Y,
Vi Vs voltage™'® ! -0.3t0 +6.5 v
Vicap CAPL, CAPH voltage*®* —0.3 to Ve +0.3 Note? \Y
Viout COMO to COM7, SEGO | External Other than ~0.3 to Voo +0.3 V2
to SEG38, COMEXP resistance memory-type
output voltage division liquid crystal
mode
Memory-type —0.3 to Vie +0.3 Note? v
liquid crystal
mode
Capacitor split —0.3 to Vop +0.3 Nte?
Internal voltage boosting —0.3 to Vie +0.3 Note?

Notes 1. This value only indicates the absolute maximum ratings when applying voltage to the Vi1, Vi2, Vi3, and Vi4
pins; it does not mean that applying voltage to these pins is recommended. When using the internal voltage
boosting method or capacitance split method, connect these pins to Vss via a capacitor (0.47 x F + 30%)
and connect a capacitor (0.47 u F + 30%) between the CAPL and CAPH pins.
2. Must be 6.5V or lower.

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 Vss is the reference voltage.
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Absolute Maximum Ratings (TA = 25°C) (3/3)

Parameter Symbols Conditions Ratings Unit

Output current, high loH1 Per pin P10 to P17, P30 to P32, -40 mA
P40 to P43, P50 to P54,

P70 to P74, P120, P125 to P127,
P130, P140 to P147

Total of all pins | P10 to P14, P40 to P43, P120, -70 mA
-170 mA P130, P140 to P147
P15 to P17, P30 to P32, -100 mA

P50 to P54, P70 to P74,
P125 to P127

loHz Per pin P20, P21 -0.5 mA
Total of all pins -1 mA
Output current, low lot1 Per pin P10 to P17, P30 to P32, 40 mA

P40 to P43, P50 to P54, P60,
P61, P70 to P74, P120,
P125 to P127, P130,

P140 to P147

Total of all pins | P10 to P14, P40 to P43, P120, 70 mA
170 mA P130, P140 to P147
P15 to P17, P30 to P32, 100 mA

P50 to P54, P60, P61,
P70 to P74, P125 to P127

loL2 Per pin P20, P21 1 mA

Total of all pins 2 mA

Operating ambient Ta In normal operation mode -40 to +105 °C
temperature In flash memory programming mode

Storage temperature Tstg —65 to +150 °C

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 Unless specified otherwise, the characteristics of alternate-function pins are the same as those of the port
pins.
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31.2 Oscillator Characteristics
31.2.1 X1, XT1 oscillator characteristics

(TA=-40to +105°C, 2.4V <EVpob =VDD<5.5V, Vss =EVss =0 V)

Parameter Resonator Conditions MIN. TYP. MAX. Unit
X1 clock oscillation Ceramic resonator/ 27V<Vop<55V 1.0 20.0
frequency (fx) "' crystal resonator 24V <Vop<27V 10 16.0 MHz
XT1 clock oscillation Crystal resonator 32 32.768 35 kHz
frequency (fxr) "¢

Note Indicates only the permissible deviation of the oscillator frequencies. Referto AC Characteristics for instruction
execution time. Inquire with the resonator manufacturer to perform an evaluation on the actual circuit and check

the oscillator characteristics before use.

Caution Since the CPU is started by the high-speed on-chip oscillator clock after a reset release, check the X1
clock oscillation stabilization time using the oscillation stabilization time counter status register
(OSTC) by the user. Determine the oscillation stabilization time of the OSTC register and the
oscillation stabilization time select register (OSTS) after sufficiently evaluating the oscillation
stabilization time with the resonator to be used.

Remark When using the X1 or XT1 oscillator, refer to 5.4 System Clock Oscillator.
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31.2.2 On-chip oscillator characteristics

(TA=-40to +105°C, 2.4V <EVpb =Vpb<£5.5V, Vss = EVss =0 V)

Oscillators Parameters Conditions MIN. | TYP. | MAX. | Unit
High-speed on-chip oscillator | fix 1 24 MHz
clock frequency " 2
High-speed on-chip oscillator —20 to +85°C 2.4V <Vop<55V -1 +1 %
clock frequency accuracy ~40 to -20°C 24V <Voo<55V 15 +15 | %

+85 to + 105°C 24V <Vop<55V -2.0 +2.0 %
Low-speed on-chip oscillator | fi. 15 kHz

clock frequency

Low-speed on-chip oscillator -15 +15 %
clock frequency accuracy

Notes 1. High-speed on-chip oscillator frequency is selected by bits 0 to 3 of option byte (000C2H) and bits 0 to 2 of
HOCODIV register.
2. This indicates the oscillator characteristics only. Refer to AC Characteristics for instruction execution time.
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31.3 DC Characteristics

31.3.1 Pin characteristics

(TA=-40to +105°C, 2.4V <EVpob =VDD<5.5V, Vss =EVss =0 V) (1/5)
Items Symbol Conditions MIN. TYP. MAX. Unit
Output current, lom1 Per pin for P10 to P17, P30 to P32, P40 to P43, P50 to P54, -3.0 mA
highMte* P70 to P74, P120, P125 to P127, P130, P140 to P147 Note 2
Total of P10 to P14, P40 to P43, P120, |40V <EVop<55V -30.0 mA
P130, P140 to P147 2.7V<EVoo<40V 80 | mA
(When duty = 70% "¢ %)
24V <EVop <27V -4.0 mA
Total of P15 to P17, P30 to P32, 40V<EVop<55V -30.0 mA
P50 to P54, P70 toNPt7431, P125 to P127 27V <EVop<4.0V _15.0 mA
(When duty = 70% "¢ %)
24V <EVop<27V -8.0 mA
Total of all pins (When duty = 70%"°*® %) -60.0 | mA
loH2 P20, P21 Per pin -0.1 mA
Total of all pins 24V <Vop<55V -0.2 mA
Notes 1. Value of current at which the device operation is guaranteed even if the current flows from the Vop, EVbb

pins to an output pin.
Do not exceed the total current value.
Specification under conditions where the duty factor is 70%.
The output current value that has changed the duty ratio can be calculated with the following expression
(when changing the duty factor from 70% to n%).
e Total output current of pins = (lon x 0.7)/(n x 0.01)
<Example> Where n = 80% and loH = -10.0 mA
Total output current of pins = (-10.0 x 0.7)/(80 x 0.01) = -8.7 mA
However, the current that is allowed to flow into one pin does not vary depending on the duty factor. A
current higher than the absolute maximum rating must not flow into one pin.

Caution P10, P12, P15, P17 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.
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(TA=-40to +105°C, 2.4V <EVpob =VDD<5.5V, Vss =EVss =0 V) (2/5)
Items Symbol Conditions MIN. TYP. MAX. Unit
Output current, | loLt Per pin for P10 to P17, P30 to P32, P40 to P43, 8.5 mA
low"*'e* P50 to P54, P70 to P74, P120, P125 to P127, P130, Note2
P140 to P147
Per pin for P60, P61 15.0M%2|  mA
Total of P10 to P14, P40 to P43, 40V<EVopb<55V 40.0 mA
P120, P130, P140 to P147 27V <EVop<4.0V 15.0 mA
(When duty = 70% M%)
24V <EVop <27V 9.0 mA
Total of P15 to P17, P30 to P32, 40V<EVop<55V 40.0 mA
P50 to P54, P60, P61, P70 to P74, 27V <EVop<4.0V 35.0 mA
P125 to P127
(When duty = 70% Note 3) 24V <EVopb<27V 20.0 mA
Total of all pins 80.0 mA
(When duty = 70% "' %)
loL2 P20, P21 | Per pin 0.4 mA
Total of all pins 24V <Vop<55V 0.8 mA

Notes 1. Value of current at which the device operation is guaranteed even if the current flows from an output pin to
the EVss and Vss pin.
2. Do not exceed the total current value.
3. Specification under conditions where the duty factor is 70%.
The output current value that has changed the duty ratio can be calculated with the following expression
(when changing the duty factor from 70% to n%).
o Total output current of pins = (loL x 0.7)/(n x 0.01)
<Example> Where n = 80% and loL = 10.0 mA
Total output current of pins = (10.0 x 0.7)/(80 x 0.01) = 8.7 mA
However, the current that is allowed to flow into one pin does not vary depending on the duty factor. A
current higher than the absolute maximum rating must not flow into one pin.

Remark Unless specified otherwise, the characteristics of alternate-function pins are the same as those of the port
pins.
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(TA=-40to +105°C, 2.4V <EVpob =VDD<5.5V, Vss =EVss =0 V) (3/5)
Items Symbol Conditions MIN. TYP. MAX. Unit
Input voltage, ViH1 P10 to P17, P30 to P32, P40 to P43, | Normal input buffer | 0.8EVop EVoo \Y
high P50 to P54, P70 to P74, P120,
P125 to P127, P140 to P147
ViH2 P10, P11, P15, P16 TTL input buffer 2.2 EVoo \%
40V<EVop<55V
TTL input buffer 2.0 EVoo \%
3.3V<EVop<4.0V
TTL input buffer 1.50 EVoo \%
24V <EVop <33V
ViHs P20, P21 0.7Vop Vbb \Y
ViHa P60, P61 0.7EVop EVoo \Y
ViHs P121 to P124, P137, EXCLK, EXCLKS, RESET 0.8Vop Vob \%
Input voltage, ViLt P10 to P17, P30 to P32, P40 to P43, | Normal input buffer 0 0.2EVop \Y
low P50 to P54, P70 to P74, P120,
P125 to P127, P140 to P147
Vi P10, P11, P15, P16 TTL input buffer 0 0.8 \%
40V<EVop<55V
TTL input buffer 0 0.5 \%
3.3V<EVop<4.0V
TTL input buffer 0 0.32 \%
24V <EVop <33V
Vi P20, P21 0 0.3Vop
ViLa P60, P61 0 0.3EVoD
Vis P121 to P124, P137, EXCLK, EXCLKS, RESET 0 0.2Vop Vv

Caution The maximum value of Vi1 of P10, P12, P15, P17 is EVop, 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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(TA=-40to +105°C, 2.4V <EVpob =VDD<5.5V, Vss =EVss =0 V) (4/5)
Items Symbol Conditions MIN. TYP. | MAX. | Unit
Output voltage, | Vor1 P10 to P17, P30 to P32, P40 to P43, | 4.0 V<EVopb <55V, EVop-0.7 \Y
high P50 to P54, P70 to P74, P120, lont = -3.0 mA
lont =-2.0 mA
24V <EVop<5.5YV, EVop-0.5 \
lont =-1.5 mA
VoH2 P20, P21 24V <Vob<55V, Voo-0.5 \%
loH2 =-100 A
Output voltage, | Vou1 P10 to P17, P30 to P32, P40 to P43, | 4.0 V<EVop <55V, 0.7 \%
low P50 to P54, P70 to P74, P120, lo1 = 8.5 mA
P125 to P127, P130, P140to P147 | 5 7 v/ < EVop <55V 0.6 v
lot1 = 3.0 mA
2.7V <EVop<5.5YV, 0.4 \%
lott =1.5mA
24V <EVop<5.5YV, 0.4 \
lot1 = 0.6 mA
Vor2 P20, P21 24V <Vop<55V, 0.4 \%
loL2 = 400 LA
Vous P60, P61 40V<EVop<55V, 2.0 \
lots =15.0 mA
40V<EVop<55V, 0.4 \
lots = 5.0 mA
2.7V <EVop<5.5YV, 0.4 \%
lots = 3.0 mA
24V <EVop<5.5YV, 0.4 \
lots = 2.0 mA

Caution P10, P12, P15, P17 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.
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P130)

(Except for P60, P61, and

RL78/L12 CHAPTER 31 ELECTRICAL SPECIFICATIONS (G: Tp = -40 to +105°C)
(TA=-40to +105°C, 2.4V <EVpob =VDD<5.5V, Vss =EVss =0 V) (5/5)
Items Symbol Conditions MIN. TYP. MAX. Unit
Input leakage ILik P10 to P17, P30 to P32, Vi =EVop 1 LA
current, high P40 to P43, P50 to P54, P60,
P61, P70 to P74, P120,
P125 to P127, P140 to P147
ILiH2 P20, P21, P137, RESET Vi = Vop 1 LA
Iums P121 to P124 Vi=Voo | Ininput portor 1 LA
(X1, X2, XT1, XT2, EXCLK, external clock
EXCLKS) input
In resonator 10
connection
Input leakage luiLt P10 to P17, P30 to P32, Vi =EVss -1
current, low P40 to P43, P50 to P54, P60,
P61, P70 to P74, P120,
P125 to P127, P140 to P147
luiz P20, P21, P137, RESET Vi = Vss -1 LA
lus P121 to P124 Vi=Vss | Ininputportor -1 LA
(X1, X2, XT1, XT2, EXCLK, external clock
EXCLKS) input
In resonator -10 LA
connection
On-chip pull-up | Ru1 Vi =EVss SEGxx port
resistance 24V<EVin=Voo<55V| 10 20 100 kQ
Ru2 Ports other than above 10 20 100 kQ

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

pins.
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RL78/L12

CHAPTER 31 ELECTRICAL SPECIFICATIONS (G: Ta = -40 to +105°C)

31.3.2 Supply current characteristics

(TA =—40to +105°C, 2.4 V < EVbp = Vop < 5.5V, Vss = EVss = 0 V) (1/3)
Parameter | Symbol Conditions MIN. TYP. | MAX. Unit
Supply oo Operating | HS (high- fin =24 MHz"**® |Basic |Voo=5.0V 15 mA
Sé{grlent mode rsnpc;ade: Nr;:gn) operation Voo = 3.0 V 15 mA

Normal | Voo =5.0 V 3.3 5.3 mA

operation '/, = 3.0 v 33 | 53 | mA

fin =16 MHz"** | Normal |Voo=5.0V 2.5 3.9 mA

operation 'y, = 3.0 v 25 | 39 | mA

HS (high- fux = 20 MHZ°*®?, | Normal | Square wave input 2.8 47 mA

speedNrgeasin) Voo = 5.0V operation | Resonator connection 3.0 4.8 mA

mode fux = 20 MHZ**®2, | Nommal | Square wave input 2.8 4.7 mA

Voo = 3.0V operation [ Resonator connection 30 | 48 | mA

fux = 10 MHZ°*®?, | Normal | Square wave input 1.8 2.8 mA

Voo = 5.0V operation " Resonator connection 18 | 28 | mA

fux = 10 MHZ"**2, | Nomal | Square wave input 1.8 2.8 mA

Voo = 3.0V operation [ Resonator connection 18 | 28 | mA

Subsystem | fsus =32.768 kHz "**“| Normal | Square wave input 35 4.9 LA

clock - Ta=—-40°C operation | Resonator connection 36 | 50 | A
operation o -

fsus = 32.768 kHz Nomal | Square wave input 3.6 4.9 LA

Ta=+25°C operation [ zesonator connection 3.7 5.0 LA

fous = 32.768 kHz " Normal | Square wave input 3.7 55 LA

Ta=+50°C operation | Resonator connection 38 | 56 | A

fous = 32.768 kHz "] Normal | Square wave input 3.8 6.3 LA

Ta=+70°C operation [ zesonator connection 39 | 64 | LA

fous = 32.768 kHz " Normal | Square wave input 4.1 7.7 LA

Ta= +85°C operation | Resonator connection 42 | 78 | A

fous = 32.768 kHz "] Normal | Square wave input 6.4 19.7 LA

Ta=+105°C operation " gesonator connection 65 | 19.8 | 4A

(Notes and Remarks are listed on the next page.)
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RL78/L12 CHAPTER 31 ELECTRICAL SPECIFICATIONS (G: Ta = -40 to +105°C)

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

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

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

4. 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 RTC, 12-bit interval timer, WDT, and LCD
controller/driver.

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

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

Remarks 1. fux: High-speed system clock frequency (X1 clock oscillation frequency or external main system clock
frequency)
2. fin:  High-speed on-chip oscillator clock frequency
fsus: 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/L12 CHAPTER 31 ELECTRICAL SPECIFICATIONS (G: Tp = -40 to +105°C)
(TA=-40to +105°C, 2.4V <EVpD =VDD<5.5V, Vss=EVss =0 V) (2/3)
Parameter | Symbol Conditions MIN. TYP. | MAX Unit
Supply Iop2 HALT HS (high- fin = 24 MHz °'4 Voo = 5.0V 044 | 2.3 mA
curent | " | mode speed o) Voo = 3.0V 044 | 23 | mA

fin = 16 MHz* Vop = 5.0V 0.40 1.7 mA

Voo =3.0V 0.40 1.7 mA

HS (high- fux = 20 MHZ"'®3, Square wave input 0.28 1.9 mA

Speed,&g”) Voo = 5.0V Resonator connection 0.45 2.0 mA

mode

fwx = 20 MHZ"""®3, Square wave input 0.28 1.9 mA

Voo =3.0V Resonator connection 0.45 2.0 mA

fux = 10 MHZ"'®3, Square wave input 019 | 1.02 mA

Vopo =5.0V Resonator connection 0.26 1.10 mA

fwx = 10 MHZ""'®3, Square wave input 019 | 1.02 mA

Voo =3.0V Resonator connection 0.26 1.10 mA

Subsystem | fsus = 32.768 kHZz'"*"®® | Square wave input 0.31 | 057 LA

clock Ta=-40C Resonator connection 050 | 076 | uA
operation oS -

fsus = 32.768 kHz Square wave input 0.37 0.57 LA

Ta=+25°C Resonator connection 0.56 0.76 LA

fsus = 32.768 kHZ"*'*® | Square wave input 046 | 1.17 LA

Ta=+50°C Resonator connection 0.65 1.36 LA

fsus = 32.768 kHZ"*'®*® | Square wave input 0.57 | 1.97 LA

Ta=+70°C Resonator connection 0.76 2.16 LA

fsus = 32.768 kHZ"*'*® | Square wave input 0.85 | 3.37 LA

Ta=+85°C Resonator connection 1.04 3.56 LA

fsus = 32.768 kHZ"*'®*® | Square wave input 3.04 | 15.37 | 1A

Ta=+105°C Resonator connection 3.23 15.56 LA

Ioos™® | STOP Ta=-40°C 0.17 | 050 LA

mode Ta = +25°C 023 | 050 | A

Ta=+50°C 0.32 1.10 LA

Ta=+70°C 0.43 1.90 LA

Ta=+85°C 0.71 3.30 LA

Ta=+105°C 2.90 15.30 LA

(Notes and Remarks are listed on the next page.)
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RL78/L12 CHAPTER 31 ELECTRICAL SPECIFICATIONS (G: Ta = -40 to +105°C)

Notes 1.

A ol

8.

Total current flowing into Vbb and EVbp, including the input leakage current flowing when the level of the input
pin is fixed to Vop, EVop or Vss, EVss. The values below the MAX. column include the peripheral operation
current. However, not including the current flowing to the A/D converter, LVD circuit, I/O port, on-chip pull-
up/pull-down resistors, andthe current flowing during data flash programming.
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.
When high-speed on-chip oscillator and high-speed system clock are stopped. When operating real-time clock
(RTC) and setting ultra-low current consumption (AMPHS1 = 1), not including the current flowing to 12-bit
interval timer, WDT, LCD controller/driver.
The current flowing into RTC, 12-bit interval timer, WDT are not included.
Relationship between operation voltage width, operation frequency of CPU and operation mode is as below.

HS (high-speed main) mode: 2.7 V <Vob < 5.5 V@1 MHz to 24 MHz

24V <Vop<55V@1 MHz to 16 MHz

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

Remarks 1. fux: High-speed system clock frequency (X1 clock oscillation frequency or external main system clock

frequency)
2. fii:  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/L12

CHAPTER 31 ELECTRICAL SPECIFICATIONS (G: Ta = -40 to +105°C)

(TA=-40to +105°C, 2.4V <EVpob =VDD<5.5V, Vss =EVss =0 V) (3/3)
Parameter Symbol Conditions MIN. TYP. | MAX. Unit
Low-speed on- | lpL""?
chip oscillator 0.20 LA
operatin current
RTC operating | Irtc fwain is stopped
current Notes 1,2, 3 0.08 LA
12-bit inteval Iir
timer operating | V2 * 0.08 LA
current
Watchdog timer | lwor fi =15 kHz
operating Notes 1, 2,5 024 IUA
current
A/D converter laoc When conversion Normal mode, AVrerp = Vop = 5.0 V 1.3 1.7 mA
. Notes 1, 6 .
operating at maximum speed | | ,\, yoltage mode, AVrere = Voo = 3.0 V 0.5 07 A
current : :
A/D converter |aDREF
reference Note 1 75.0 LA
voltage current
Temperature Irps Nt *
sensor
operating 75.0 LA
current
LVD operating ILvo
current Notes 1, 7 008 IUA
Self- Irsp
. Notes 1, 9
rogrammin
Zp::at_ng 9 250 | 1220 | mA
i
current
BGO operating | lsco
current Notes 1, 8 2.50 12.20 mA
LCD operating ILep1 External resistance division method | Voo =EVop=5.0V
current Notes 11,12 V=50V 0.04 0.2 LA
ILcp2 Internal voltage boosting method Voo =EVop=5.0V
Note 11 1.12 3.7 LA
Vs =5.1V (VLCD = 12H)
Voo =EVop=3.0V
0.63 22 LA
Ve =3.0V (VLCD = 04H)
ILcos Capacitor split method Voo =EVop=3.0V
Note 11 0.12 0.5 LA
Vu=3.0V
SNOOZE Isnoz ™t | ADC operation | The mode is performed N *° 0.50 | 1.10
operating The A/D conversion operations are
current performed, Low voltage mode, 1.20 2.04 mA
AVrerp = Vop = 3.0V
CSI/UART operation 0.70 1.54

(Note, Caution and Remark are lisited on the next page)
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RL78/L12 CHAPTER 31 ELECTRICAL SPECIFICATIONS (G: Ta = -40 to +105°C)

Notes 1.
2.
3.

10.
11.

12.

Remarks

Current flowing to the Voo.

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

Current flowing only to the RTC (not including the operating current of the low-speed on-chip oscillator and
XT1 oscillator). The supply current value of the RL78 microcontrollers is the sum of Iop1, or Ibp2 and Irtc when
RTC is operating in operation mode or HALT mode. Add IriL to the above value when using the low-speed on-
chip oscillator. The operating current of the RTC is included when Ipp2 operates with the subsystem clock.
Current flowing only to the 12-bit interval timer (not including the operating current of the low-speed on-chip
oscillator and XT1 oscillator). The supply current value of the RL78 microcontrollers is the sum of Ibp1, or Ibb2
and lir when the 12-bit interval timer is operating in operation mode or HALT mode. Add IFiL to the above value
when using the low-speed on-chip oscillator.

Current flowing only to the WDT (including the operating current of the low-speed on-chip oscillator). The
supply current value of the RL78 microcontrollers is the sum of Iop1, or Iop2 and lwot when the WDT is
operating in operation mode or HALT mode. Add IFiL to the above value when using the low-speed on-chip
oscillator.

Current flowing only to the A/D converter. The supply current value of the RL78 microcontrollers is the sum of
Iop1 or Ibp2 and labc when the A/D converter is operating in operation mode or the HALT mode.

Current flowing only to the LVD circuit. The supply current value of the RL78 microcontrollers is the sum of
Iob1, lop2 or Ibps and ILvp when the LVD circuit is operating.

Current flowing during data flash programming.

Current flowing during self-programming.

For shift time to the SNOOZE mode, see 18.3.3 SNOOZE mode.

Current flowing only to the LCD controller/driver. The supply current value of the RL78 microcontrollers is the
sum of the LCD operating current (I.co1, I.cp2 or Icps) to the supply current (lop1, or lbp2) when the LCD
controller/driver is operating in operation mode or HALT mode. Not including the current that flows to the LCD
panel.

The TYP. value and MAX. value are following conditions.

e When fsus is selected for system clock, LCD clock = 128 Hz (LCDCO = 07H)

e 4-Time-Slice, 1/3 Bias Method

Not including the current that flows to the external divider resistor when the external resistance division method
is used.

1. fi:  Low-speed on-chip oscillator clock frequency

2. fsus: Subsystem clock frequency (XT1 clock oscillation frequency)
3. fck: CPU/peripheral hardware clock frequency

4. Temperature condition of the TYP. value is Ta = 25°C
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RL78/L12 CHAPTER 31 ELECTRICAL SPECIFICATIONS (G: Ta = -40 to +105°C)

31.4 AC Characteristics
31.4.1 Basic operation

(TA=-40to +105°C, 2.4V <EVpb =Vpb£5.5V, Vss = EVss =0 V)

Items Symbol Conditions MIN. TYP. MAX. Unit
Instruction cycle (minimum Tey Main HS (high-speed| 2.7V <V <55V| 0.04167 1 )73
instruction execution time) system main) mode 24V<V<27V 0.0625 1
clock (fuan) avs S lhe s
operation
Subsystem clock (fsus) 24V<Vop<h5V| 28.5 30.5 31.3 s
operation
Inthe self | HS (high-speed| 2.7 V<V <55V| 0.04167 1 )73
programmin | main) mode 24V<Vo<27V| 0.0625 1 s
g mode
External main system clock fex 27V<Vop<55V 1.0 20 MHz
frequency 24V<Vop<27V 1.0 16 MHz
fexs 32 35 kHz
External main system clock input | texy, texc | 2.7 V <Vop < 5.5V 24 ns
high-level width, low-level width 24V <Vop<27V 30 s
texHs, 13.7 )73
texcs
TI0O to TIO7 input high-level tTiH, 1/fmck+10 ns
width, low-level width tri
TOO0O0 to TOO7 output frequency | fro HS (high-speed 40V<EVop<55V 16 MHz
main) mode
27V<EVop <40V 8 MHz
24V <EVop <27V 4 MHz
PCLBUZ0, PCLBUZ1 output frcL HS (high-speed 40V<EVop <55V 16 MHz
frequency main) mode 27V<EVon <40V 8 MHz
24V<EVop <27V 4 MHz
Interrupt input high-level width, tinTH, INTPO 24V <Vop<55V 1 s
low-level width T INTP1to INTP7 |24V <EVoo <55V 1 s
Key interrupt input low-level width | tkr KRO to KR3 24V <EVop<55V 250 ns
RESET low-level width trsL 10 s

Remark fwuck: Timer array unit operation clock frequency
(Operation clock to be set by the CKSOn bit of timer mode register On (TMROn). n: Channel number (n =0 to 7))
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RL78/L12 CHAPTER 31 ELECTRICAL SPECIFICATIONS (G: Ta = -40 to +105°C)

Minimum instruction executing time when the CPU is operating with the main system clock

Tev VS Vop (HS, high-speed main mode)

10
I; 1.0
'; — When the high-speed on-chip oscillator clock is selected
£ --- During self programming
2 i ---- When high-speed system clock is selected
I
& i
0.1
((Y1:7 ) E—— Sy
0.05 i
0.0417 [--====f===-- “im ——
0.01 i 1

T
1

0 1.0 20130 40 5059860
24 2.7

Supply voltage Voo [V]
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RL78/L12 CHAPTER 31 ELECTRICAL SPECIFICATIONS (G: Ta = -40 to +105°C)

AC Timing Test Points

ViH ViH
Test points

External System Clock Timing

1/fex

texc | texH
EXCLK \ 0.7Voo (MIN.)
N / \§ 0.3Voo (MAX.)
m H

1/fro
TOO0 to TOQ7 J

Interrupt Request Input Timing

tinTL
INTPO to INTP7 \

Key Interrupt Input Timing

tkr
KRO to KR3 l

TI/TO Timing

TIOO to TIO7

tiNTH
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RL78/L12 CHAPTER 31 ELECTRICAL SPECIFICATIONS (G: Ta = -40 to +105°C)

RESET Input Timing

trsL

RESET
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RL78/L12 CHAPTER 31 ELECTRICAL SPECIFICATIONS (G: Ta = -40 to +105°C)

31.5 Peripheral Functions Characteristics

AC Timing Test Points

ViH ViH
Test points

31.5.1 Serial array unit

(1) During communication at same potential (UART mode)
(Ta =—-40to +105°C, 2.4 V< EVop = Vob < 5.5V, Vss = EVss =0 V)

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

Transfer rate V¢! fmek/12 bps
Theoretical value of the 2.0 Mbps
maximum transfer rate
fmck = fork VOt 2

Notes 1. Transfer rate in the SNOOZE mode is 4800 bps only.
2. CPUl/peripheral hardware clock (fck) in each operating mode is as below.
HS (high-speed main) mode: fcik = 24 MHz (2.7 V <Vob < 5.5 V)
16 MHz (24 V <Vbb <5.5V)
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 (POMQ).

RENESAS 22



RL78/L12 CHAPTER 31 ELECTRICAL SPECIFICATIONS (G: Ta = -40 to +105°C)

UART mode connection diagram (during communication at same potential)

TxDq Rx

RL78/L12 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

TxDq
RxDq

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

2. fmck: Serial array unit operation clock frequency
(Operation clock to be set by the serial clock select register m (SPSm) and the CKSmn bit of serial mode

register mn (SMRmn). m: Unit number, n: Channel number (mn = 00, 01))
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RL78/L12

CHAPTER 31 ELECTRICAL SPECIFICATIONS (G: Ta = -40 to +105°C)

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

(Ta=-40to +105°C, 2.4V <EVop = Vbb £5.5V, Vss = EVss = 0 V)

Parameter Symbol Conditions HS (high-speed main) Unit
mode
MIN. MAX.
SCKp cycle time tkcv 27V<EVop<55V 334Nt ns
24V<EVon<55V 500" ns
SCKp high-/low-level width tri, 40V<EVop<55V tkev1/2 ns
tkL _24
27V<EVop <55V tkev1/2 ns
-36
24V <EVop<55V tkey1/2 ns
-76
Slp setup time (to SCKp T)"**¢2 tsik1 2.7V<EVop<55V 66 ns
24V <EVop<55V 113 ns
Slp hold time (from SCKp T) “°t¢2 tsi 24V <EVop<55V 38 ns
Delay time from SCKp { to tksot C=30pF """ | 24V<EVon<55V 50 ns
SOp output M3

Notes 1. The value must also be equal to or more than 4/fuck.
2. When DAPmn = 0 and CKPmn = 0, or DAPmn = 1 and CKPmn = 1. The Slp setup time or Slp hold time
become “toWKpi” when DAPmn = 0 and CKPmn =1, or DAPmn =1 and CKPmn = 0.
3. When DAPmn = 0 and CKPmn = 0, or DAPmn = 1 and CKPmn = 1. The delay time to SOp output becomes
“from SCKp?1” when DAPmn = 0 and CKPmn = 1, or DAPmn = 1 and CKPmn = 0.
4. 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 SC_Kp pin
by using port input mode register g (PIMg) and port output mode register g (POMg).

Remarks 1. p: CSI number (p = 00, 01), m: Unit number (m = 0), n: Channel number (n =0, 1),

g: PIM and POM numbers (g = 1)

2. fmck: Serial array unit operation clock frequency

(Operation clock to be set by the serial clock select register m (SPSm) and the CKSmn bit of serial mode

register mn (SMRmn). m: Unit number, n: Channel number (mn = 00, 01))
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RL78/L12

CHAPTER 31 ELECTRICAL SPECIFICATIONS (G: Ta = -40 to +105°C)

(3) During communication at same potential (CSI mode) (slave mode, SCKp... external clock input)
(Ta =—-40to +105°C, 2.4 V< EVop = Vob < 5.5V, Vss = EVss =0 V)

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

m cycle time M4 tkevz 40V<EVmm<55V 20 MHz < fiuex 16/fmck ns

fvek < 20 MHz 12/fmek ns

27V<EVmp<4.0V 16 MHz < fuex 16/fmck ns

fvek < 16 MHz 12/fmek ns

24V<EVmp <55V 12/fuck and 1000 ns

m high-/low-level width tkH2, 40V<EVop<55V tkev2/2 —14 ns

tiaz 27V<EVo <40V tkev2/2 ~16 ns

24V <EVop <27V tkey2/2 -36 ns

Slp setup time tsikz 27V<EVop<55V 1/fmck+40 ns
(to SCKp™) "< 24V <EVop<27V 1/fuckc+60

Slp hold time tksi2 24V <EVop<55V 1/fmck+62 ns

(from SCKpT) "'e?

Delay time from SCKp+{ to SOp tksoz C =30 pF""*® | 40V<EVmn<55V 2/fuck+66 ns

output " 27V<EVon<4.0V 2uck+66 | ns

24V <EVop <27V 2/fmck+113 ns

Notes 1. When DAPmn = 0 and CKPmn = 0, or DAPmn = 1 and CKPmn = 1. The Slp setup time or Slp hold time
become “to?Kpi” 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 MT” when DAPmn = 0 and CKPmn =1, or DAPmn =1 and CKPmn = 0.
3. Cis the load capacitance of the SOp output lines.
4. Transfer rate in the SNOOZE mode is 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 (POMQg).

Remarks 1.

p: CSI number (p = 00, 01), m: Unit number (m = 0),

n: Channel number (n =0, 1), g: PIM number (g = 1)

2. fmck: Serial array unit operation clock frequency

(Operation clock to be set by the serial clock select register m (SPSm) and the CKSmn bit of serial mode
register mn (SMRmn). m: Unit number, n: Channel number (mn = 00, 01))
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RL78/L12 CHAPTER 31 ELECTRICAL SPECIFICATIONS (G: Ta = -40 to +105°C)

CSI mode connection diagram (during communication at same potential)

RL78/L12

SCKp

Slp

8O

SOp

Sl

SCK

User's device

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

fkeri, 2

txu1, 2

SCKp \

Slp

_

tksot, 2

tsici, 2 txsi, 2

Input data

SOp

Output data

X

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

SCKp /

Slp

trov1,2

ti, 2

w1, 2

tsik1,2 trsi, 2

Input data

SOp

Output data

X

Remarks 1. p: CSI number (p = 00, 01)

2. m: Unit number, n: Channel number (mn = 00, 01)
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RL78/L12 CHAPTER 31 ELECTRICAL SPECIFICATIONS (G: Ta = -40 to +105°C)

(4) Communication at different potential (1.8 V, 2.5V, 3 V) (UART mode) (1/2)
(Ta =—-40to +105°C, 2.4 V< EVop = Vob < 5.5V, Vss = EVss =0 V)

Parameter Symbol Conditions HS (high-speed Unit
main) mode
MIN. | MAX.
Transfer rate reception 40V<EVop<55V, fver/12 bps
Note 1
27V<Vb<40V
Theoretical value of the 20 Mbps
maximum transfer rate
fmek = fork VOt 2
27V<EVop<4.0V, fuek/12 bps
Note 1
23V<Wh<27V
Theoretical value of the 20 Mbps
maximum transfer rate
fumek = fouk Ot ?
24V <EVop <33V, fuek/12 bps
Note 1
16V<Vb<20V
Theoretical value of the 20 Mbps

maximum transfer rate

Note 2
fuck = fok " 0°

Notes 1. Transfer rate in the SNOOZE mode is 4800 bps only.
2. CPU/peripheral hardware clock (fck) in each operating mode is as below.
HS (high-speed main) mode: fcik = 24 MHz (2.7 V <Vob < 5.5 V)
16 MHz (2.4 V <Vbb <5.5V)

Caution Select the TTL input buffer for the RxDqg pin and the N-ch open drain output (Voo tolerance (32-pin to 52-
pin products)/EVop tolerance (64-pin products)) mode for the TxDq pin by using port input mode
register g (PIMg) and port output mode register g (POMg). For details about Vi1 and Vi, refer to the DC
characteristics when the TTL input buffer is specified.

Remarks 1. Vb[V]: Communication line voltage
2. q: UART number (q = 0), g: PIM and POM number (g = 1)
3. fmck: Serial array unit operation clock frequency
(Operation clock to be set by the serial clock select register m (SPSm) and the CKSmn bit of serial mode
register mn (SMRmn). m: Unit number, n: Channel number (mn = 00, 01)
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(4) Communication at different potential (1.8 V, 2.5V, 3 V) (UART mode) (2/2)
(Ta =—-40to +105°C, 2.4 V< EVop = Vob < 5.5V, Vss = EVss =0 V)

Parameter Symbol Conditions HS (high-speed Unit
main) mode
MIN. MAX.
Transfer rate transmission 40V<EVop<55V, Note 1 bps
27V<Vo<40V Theoretical value of the 2.0M"? | Mbps

maximum transfer rate
Cb =50 pF, Ro = 1.4 kQ,
Vb=27V

27V<EVop<4.0V, Note 3 bps
23V<Wb<27V

Theoretical value of the 1.2 | Mbps
maximum transfer rate
Cb =50 pF, Ro = 2.7 kQ
Vb=23V

24V <EVop<33V, Note 5 bps
1.6V<Ve<20V

Theoretical value of the 0.43 "¢ | Mbps
maximum transfer rate
Cb = 50 pF, Ro = 5.5 kQ
Vb=1.6V

Notes 1. The smaller maximum transfer rate derived by using fuck/6 or the following expression is the valid maximum
transfer rate.
Expression for calculating the transfer rate when 4.0 V<EVop <55V and 2.7V <Vp<4.0V

Maximum transfer rate = 1 [bps]

{~Cox Rox In (1 - %/bz ) x 3

1
Transfer rate x 2

1
( Transfer rate )

—{~Cox Rox1In (1 —%)}
Baud rate error (theoretical value) =

x 100 [%]
x Number of transferred bits

* This value is the theoretical value of the relative difference between the transmission and reception sides.
2. This value as an example is calculated when the conditions described in the “Conditions” column are met.
Refer to Note 1 above to calculate the maximum transfer rate under conditions of the customer.
3. The smaller maximum transfer rate derived by using fmck/6 or the following expression is the valid maximum
transfer rate.
Expression for calculating the transfer rate when 2.7 V <EVop <4.0Vand 2.3V <Vb <2.7V

Maximum transfer rate = 1 [bps]

{~Cox Rox In (1 - %/S )} x 3

1 2.0
Transferrate x 2 {=Cox RoxIn (1 -—y =)}

1
( Transfer rate )

Baud rate error (theoretical value) = x 100 [%]

x Number of transferred bits

* This value is the theoretical value of the relative difference between the transmission and reception sides.
4. This value as an example is calculated when the conditions described in the “Conditions” column are met.
Refer to Note 3 above to calculate the maximum transfer rate under conditions of the customer.
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5. The smaller maximum transfer rate derived by using fuck/6 or the following expression is the valid maximum
transfer rate.

Expression for calculating the transfer rate when 1.8 V<EVop <3.3Vand 1.6 V<Vb<2.0V
Maximum transfer rate = 1 [bps]

{~Cox Rox In (1 - 1\,f ) x 3

1 1.5

i Transfer rate x 2 {~=Cox Rox In (1~ . )
Baud rate error (theoretical value) = - < 100 04

x Number of transferred bits

( Transfer rate )

* This value is the theoretical value of the relative difference between the transmission and reception sides.
6. This value as an example is calculated when the conditions described in the “Conditions” column are met.
Refer to Note 5 above to calculate the maximum transfer rate under conditions of the customer.

Caution Select the TTL input buffer for the RxDq pin and the N-ch open drain output (Vop tolerance (32-pin to 52-
pin products)/EVop tolerance (64-pin products)) mode for the TxDq pin by using port input mode

register g (PIMg) and port output mode register g (POMg). For details about Vit and Vi, refer to the DC
characteristics when the TTL input buffer is specified.
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UART mode connection diagram (during communication at different potential)

Vb

% Ro
TxDq Rx

RL78/L12 User's device

RxDq Tx

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

1/Transfer rate
Low-bit width

High-bit width

Baud rate error tolerance
TxDq / )(
\ /!

1/Transfer rate

High-/Low-bit width
Baud rate error tolerance

RxDq

L~ N\

Remarks 1. Rb[Q]:Communication line (TxDq) pull-up resistance, Vb[V]: Communication line voltage
2. q: UART number (q = 0), g: PIM and POM number (g = 1)
3. fmck: Serial array unit operation clock frequency
(Operation clock to be set by the serial clock select register m (SPSm) and the CKSmn bit of serial mode
register mn (SMRmn). m: Unit number, n: Channel number (mn = 00, 01)
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(5) Communication at different potential (1.8 V, 2.5V, 3 V) (CSI mode) (master mode, SCKp... internal clock output) (1/2)
(Ta =—-40to +105°C, 2.4 V< EVop = Vob < 5.5V, Vss = EVss =0 V)

Parameter Symbol Conditions HS (high-speed main) Unit
mode
MIN. MAX.
SCKp cycle time tkey tkey1 2 4ffcik 40V<EVop<55V,27V<Vb<40V, 600 ns
Co=30pF,Ro=1.4kOQ
27V<EVop<4.0V,23V<\W<27V, 600 ns
Cb =30 pF, Ro=2.7 kQ
24V<EVop<33V,16V<Ve<20V, 2300 ns
Co=30pF, Ro=5.5kQ
SCKp high-level width tkH1 40V<EVop<55V,27V<Vb<40V, tkev1/2 —150 ns
Cb=30pF, Ro = 1.4 kQ
27V<EVop<4.0V,23V<VWV<27V, tkey1/2 —340 ns
Cb =30 pF, Ro =2.7 kQ
24V<EVop<33V,16V<Vb<20V, tkev1/2 -916 ns
Cb =30 pF, Ro =5.5kQ
SCKp low-level width tL 40V<EVop<55V,27V<Vb<40V, tkev1/2 24 ns
Cb =30 pF, Ro = 1.4 kQ
27V<EVmm<40V,23V<W<27V, tkev1/2 —36 ns
Cb=30pF, Ro =2.7 kQ
24V<EVop<33V,16V<\V<20V, tkev1/2 —100 ns
Cb =30 pF, Ro =5.5kQ

Caution Select the TTL input buffer for the Slp pin and the N-ch open drain output (Voo tolerance (32-pin to
52-pin products)/EVop tolerance (64-pin products)) mode for the SOp pin and m pin by using port
input mode register g (PIMg) and port output mode register g (POMg). For details about Vi1 and Vi,
refer to the DC characteristics when the TTL input buffer is specified.
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(5) Communication at different potential (1.8 V, 2.5V, 3 V) (CSI mode) (master mode, SCKp... internal clock output) (2/2)

(Ta=-40to +105°C, 2.4 V< EVop = Vbb <5.5V, Vss = EVss =0 V)

Parameter Symbol Conditions HS (high-speed main) mode Unit
MIN. MAX.
Slp setup time tsiki 40V<EVp<55V,27V<Vb<40V, 162 ns
(to SCKpT)Noe? Cb=30pF, Ro = 1.4 kQ
27V<EVop<4.0V,23V<Vb<27V, 354 ns
Cb =30 pF, Ro =2.7 kQ
24V<EVop<33V,1.6V<Vb<20V, 958 ns
Cb =30 pF, Ro =5.5kQ
Slp hold time tksit 40V<EVp<55V,27V<Vb<40V, 38 ns
(from SCKpT) Noe? Cb=30pF, Ro=1.4kQ
27V<EVp<4.0V,23V<W<27V, 38 ns
Cb =30 pF, Ro =2.7 kQ
24V<EVop<33V,1.6V<Vb<20V, 38 ns
Cb =30 pF, Ro =5.5kQ
Delay time from SCKp¥ to tkso1 40V<EVop<55V,27V<Vb<40V, 200 ns
SOp output Mte? Co =30 pF, Ro = 1.4 kQ
27V<EVp<4.0V,23V<W<27V, 390 ns
Cb =30 pF, Ro =2.7 kQ
24V <EVp<4.0V,23V<W<27V, 966 ns
Cb =30 pF, Ro =2.7 kQ
Slp setup time tsik1 40V<EVoDp<55V,27V<Vb<40V, 88 ns
(to SCKpy)"oe2 Cob=30pF, Ro = 1.4 kQ
27V<EVop<4.0V,23V<Vb<27V, 88 ns
Cb =30 pF, Ro =2.7 kQ
24V <EVp<4.0V,23V<W<27V, 220 ns
Cb=30pF, Ro =2.7 kQ
Slp hold time tksit 40V<EVp<55V,27V<Vb<40V, 38 ns
(from SCKp1) "2 Cb=30pF, Ro = 1.4 kQ
27V<EVop<4.0V,23V<Vb<27V, 38 ns
Cb =30 pF, Ro =2.7 kQ
24V<EVop<4.0V,23V<Vb<27V, 38 ns
Cb =30 pF, Ro =2.7 kQ
Delay time from SCKpT to tkso1 40V<EVp<55V,27V<Vb<40V, 50 ns
SOp output N2 Cb =30 pF, Ro = 1.4 kQ
27V<EVp<4.0V,23V<W<27V, 50 ns
Cb=30pF, Ro =2.7 kQ
24V<EVop<33V,1.6V<Vb<20V, 50 ns
Cb =30 pF, Ro =5.5kQ
(Note, Caution and Remark are listed on the next page.)
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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 (32-pin to 52-
pin products)/EVop tolerance (64-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 details about Vit and Vi, refer to
the DC characteristics when the TTL input buffer is specified.
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RL78/L12 CHAPTER 31 ELECTRICAL SPECIFICATIONS (G: Ta = -40 to +105°C)

CSI mode connection diagram (during communication at different potential)

<Slave> Vb
_ é Ro _
SCKp SCK
RL78/L12 Slp SO User's device
SOp Sl

Remarks 1. Ro[Q]:Communication line (SCKp, SOp) pull-up resistance, Cb[F]: Communication line (SCKp, SOp) load
capacitance, Vo[V]: Communication line voltage
2. p: CSI number (p = 00, 01), m: Unit number (m = 0), n: Channel number (n =0, 1),
g: PIM and POM number (g = 1)
3. fmck: Serial array unit operation clock frequency
(Operation clock to be set by the serial clock select register m (SPSm) and the CKSmn bit of serial mode
register mn (SMRmn). m: Unit number, n: Channel number (mn = 00, 01)

RRENESAS

34



RL78/L12 CHAPTER 31 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.)

tkevt

(0] e

A ]

tsik1 tisi1

Slp Input data

tkso1

SOp ; / Output data

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

i1
SicKp _/‘< Jﬁ

tsiki tksi

trert

kLt

Slp Input data

tkso1

SOp ; ~ Output data

Remark p: CSI number (p = 00, 01), m: Unit number (m = 0), n: Channel number (n =0, 1),
g: PIM and POM number (g = 1)
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(6) Communication at different potential (1.8 V, 2.5V, 3 V) (CSI mode) (slave mode, SCKp... external clock input)
(Ta =—-40to +105°C, 2.4 V< EVop = Vob < 5.5V, Vss = EVss =0 V)

Parameter Symbol Conditions HS (high-speed main) mode Unit
MIN. MAX.
SCKp cycle time ™! | tkevz 40V<EVm<55V, 20 MHz < fuck < 24 MHz 24/fuck ns
27V<Vb<40V 8 MHz < fuck < 20 MHz 20/fuck ns
4 MHz < fmeck < 8 MHz 16/fmck ns
fvek <4 MHz 12/fmck ns
27V<EVop<40V, |20 MHz<fuck <24 MHz 32/fuck ns
23VsWb<27V 16 MHz < fuck < 20 MHz 28/fuck ns
8 MHz < fuek < 16 MHz 24/fmek ns
4 MHz < fuck < 8 MHz 16/fmck ns
fuck <4 MHz 12/fmek ns
24V <EVop <33V, 20 MHz < fuck < 24 MHz 72/fmck ns
16V<W<20V 16 MHz < fucx < 20 MHz 64/fuck ns
8 MHz < fvek < 16 MHz 52/fmek ns
4 MHz < fmek < 8 MHz 32/fmek ns
fuek <4 MHz 20/fmek ns
SCKp high-flow-level | tirz, 40V<EVop<55V,27V<Ve<40V tkeva/2 —24 ns
width kL2
27V<EVop<4.0V,23V<Vp<27V tkev2/2 —36 ns
24V<EVop<33V,16V<Vo<20V tkcv2/2 —100 ns
Slp setup time tsik2 40V<EVoD<55V,27V<Vb<40V 1/fmck +40 ns
(to SCKpT) "** 27V<EVoo<55V,23V<Vo<40V 1ffuck +40 ns
24V <EVop<33V,16V<Vb<20V 1/fmck +60 ns
Slp hold time tksi2 40V<EVop<55V,27V<Vb<40V 1/fmck +62 ns
(from SCKpT) "¢ 27V<EVoo<55V,23V<Vo<40V 1/fuck +62 ns
24V<EVop<33V,16V<Vo<20V 1/fmck +62 ns
M time from tksoz 40V<EVop<55V,27V<Vb<4.0V, 2/fmek +240 ns
SCKpJ to SOp output Cb=30pF, Ro=1.4 kQ
s 27V<EVoo<40V,23V<Vo<27V, vk +428 | ns
Cb =30 pF, Ro = 2.7 kQ
24V<EVop<4.0V,16V<Vb<20V, 2ffuck +1146 ns
Cb =30 pF, Ro=5.5kQ

(Note, Caution and Remark are listed on the next page.)
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Notes 1. Transfer rate in the SNOOZE mode is MAX. 1 Mbps.
2. When DAPmn = 0 and CKPmn = 0, or DAPmn = 1 and CKPmn = 1. The Slp setup time or Slp hold time
become “to SCKpl” when DAPmn = 0 and CKPmn = 1, or DAPmn = 1 and CKPmn = 0.
3. When DAPmn = 0 and CKPmn = 0, or DAPmn = 1 and CKPmn = 1. The delay time to SOp output becomes
“from prT” 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
(32-pin to 52-pin products)/EVop tolerance (64-pin products)) mode for the SOp pin by using port input

mode register g (PIMg) and port output mode register g (POMg). For details about Vit and Vi, refer to
the DC characteristics when the TTL input buffer is specified.
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CSI mode connection diagram (during communication at different potential)

<Slave> Vb
_ é Ro _
SCKp SCK
RL78/L12 Slp SO User's device
SOp Sl

Remarks 1. Rb[Q]:Communication line (SOp) pull-up resistance, Co[F]: Communication line (SOp) load capacitance,
Vo[V]: Communication line voltage
2. p: CSl number (p = 00, 01), m: Unit number (m = 0), n: Channel number (n =0, 1),
g: PIM and POM number (g = 1)
3. fmck: Serial array unit operation clock frequency
(Operation clock to be set by the serial clock select register m (SPSm) and the CKSmn bit of serial mode

register mn (SMRmn). m: Unit number, n: Channel number (mn = 00, 01))
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CSI mode serial transfer timing (slave mode) (during communication at different potential)
(When DAPmMn =0 and CKPmn =0, or DAPmn =1 and CKPmn =1.)

tkorz
2 tkH2
[
SCKp \
\
tsikz tksiz
Slp i 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.)

tkovz
txH2 k2
/
SCKp /
N
tsikz tksiz
Slp Input data
tksa2
SOp Output data

Remark p: CSI number (p =00, 01), m: Unit number (m = 0), n: Channel number (n =0, 1),

g: PIM and POM number (g = 1)
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31.5.2 Serial interface IICA
(1) I1°C standard mode
(TA=-40to +105°C, 2.4V <EVop=Vop<5.5V, Vss =EVss =0 V)

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

SCLAO clock frequency fscL Standard mode: | 2.7V <EVop <55V 0 100 kHz
fox21MHz | o4V <EVon <55V 0 100

Setup time of restart condition tsu:sta 27V<EVop<55V 4.7 )73
24V <EVop <55V 4.7

Hold time N tHD:STA 27V<EVop<55V 4.0 us
24V <EVop <55V 4.0

Hold time when SCLAO = “L” tLow 27V<EVop <55V 4.7 1S
24V <EVop <55V 4.7

Hold time when SCLAOQ = “H” tricH 27V<EVop <55V 4.0 S
24V <EVop <55V 4.0

Data setup time (reception) tsu:DAT 27V<EVop<55V 250 ns
24V <EVop <55V 250

Data hold time (transmission)"**®? | tip.oar 27V<EVop<55V 0 345 us
24V <EVop <55V 0 345

Setup time of stop condition tsu:sto 27V<EVop<55V 4.0 )73
24V <EVop <55V 4.0

Bus-free time tBUF 27V<EVop<55V 4.7 )73
24V <EVop <55V 4.7

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.

Remark The maximum value of Cb (communication line capacitance) and the value of Ro (communication line pull-up

resistor) at that time in each mode are as follows.
Standard mode: Cb =400 pF, Ro = 2.7 kQ
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(2)  I’Cfastmode (Ta = -40 to +105°C, 2.4 V < EVop = Voo < 5.5V, Vss = EVss = 0 V)

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

SCLAO clock frequency fscL Fast mode: 27V<EVop <55V 0 400 kHz
foc235MHz | 5 4 v <EVon <55V 0 400

Setup time of restart condition tsu:sta 27V<EVop<55V 0.6 s
24V<EVop<55V 0.6

Hold time "°*¢* tHD:STA 27V<EVop<55V 0.6 us
24V<EVop <55V 0.6

Hold time when SCLAO = “L” tLow 27V<EVopb<55V 1.3 s
24V<EVop <55V 1.3

Hold time when SCLAOQ = “H” tHicH 27V<EVopb<55V 0.6 IS
24V<EVop <55V 0.6

Data setup time (reception) tsu:DAT 27V<EVop <55V 100 ns
24V<EVop <55V 100

Data hold time (transmission)"*¢? tHD:DAT 27V<EVop<55V 0 0.9 us
24V<EVop<55V 0 0.9

Setup time of stop condition tsu:sto 27V<EVop<55V 0.6 s
24V<EVop<55V 0.6

Bus-free time tBuF 27V<EVop<55V 1.3 s
24V<EVop<55V 1.3

Notes 1. The first clock pulse is generated after this period when the start/restart condition is detected.

(acknowledge) timing.

2. The maximum value (MAX.) of tHopaT is during normal transfer and a wait state is inserted in the ACK

Remark The maximum value of Cb» (communication line capacitance) and the value of R (communication line pull-up

resistor) at that time in each mode are as follows.

Fast mode:

Cb =320 pF, Ro = 1.1 kQ
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31.6 Analog Characteristics

31.6.1 A/D converter characteristics

A/D converter characteristics column

Input channel/Reference
voltage

Reference voltage (+) = AVrerp

Reference voltage () = AVrerm

Reference voltage (+) = Voo

Reference voltage (=) = Vss

Reference voltage (+) = Vser

Reference voltage (-) = AVrerm

ANIO to ANI1

ANI16 to ANI23

Refer to 31.6.1 (2)

Internal reference voltage

Temperature sensor output
voltage

Refer to 31.6.1 (1)

Refer to 31.6.1 (3)

Refer to 31.6.1 (4)

(1) When AVrer (+) = AVRerr/ANIO (ADREFP1 = 0, ADREFPO = 1), AVRrer (- = AVrRerm/ANI1 (ADREFM = 1), target:
internal reference voltage, temperature sensor output voltage

(TA=-40to +105°C, 2.4V <EVpop =Vop <55V, 2.4V < AVrerr < Vop < 5.5V, Vss = EVss = 0 V, Reference voltage (+)
= AVrerp, Reference voltage (=) = AVrerm = 0 V)

Parameter Symbol Conditions MIN. TYP. MAX. Unit
Resolution Res 8 10 bit
Overall error™®* | AINL | 10-bit resolution 2.4V < AVrerr < 5.5V 1.2 +3.5 LSB

AVrerp = Vop V3
Conversion time | tconv 10-bit resolution 36V<VbD<55V 2.375 39 s
target: internal reference 27V <Vob<55V 3.5625 39 s
voltage output, temperature VLY 55V 17 39
< <
sensor output voltage, HS ' sVpb=o. #s
(high-speed main) mode
Zero-scale EZS 10-bit resolution 1.8 V<AVrerr <55V +0.25 | %FSR
error’°tes 1.2 AVrerp = Vpp V3
Full-scale EFS 10-bit resolution 1.8V <AVrerp < 5.5V 10.25 | %FSR
error\otes 1.2 AVrerp = Voo "7*
Integral linearity | ILE 10-bit resolution 1.8 V<AVrerp <55V +2.5 LSB
error°te? AVrerp = Vop V3
Differential DLE 10-bit resolution 1.8V <AVrerr < 5.5V +1.5 LSB
linearity error **¢* AVrerp = Vpp V3
Analog input Vain Internal reference voltage output Vacr Vo4 \%
voltage 2.4V <Vpp <£5.5V, HS (high-speed main) mode
Temperature sensor output voltage Vrvpszs o' 4 \Y
24V <Vbp<5.5V, HS (high-speed main) mode
Notes 1. Excludes quantization error (+1/2 LSB).

2. This value is indicated as a ratio (%FSR) to the full-scale value.
3. When AVRrerp is smaller than Vop (AVrerp < Vbp), the MAX. values are as follows;

Overall error: Add or subtract 1.0 LSB to or from the MAX. value when AVRerp = Vbb.

Zero-scale error or full-scale error: Add or subtract 0.05%FSR to or from the MAX. value when AVRrerp = Vbb.

Integral linearity error or differential linearity error: Add or subtract 0.5 LSB to or from the MAX. value when

AVREerP = Vbp.

Refer to 31.6.2 Temperature sensor/internal reference voltage characteristics.
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(2) When AVRer (+) = AVrerr/ANIO (ADREFP1 = 0, ADREFPO = 1), AVrer ) = AVrerw/ANI1 (ADREFM = 1), target:

ANI16 to ANI23

(TA=-40to +105°C, 2.4V <EVop =Vop £5.5V, 2.4V < AVrerr < Vop £ 5.5V, Vss = EVss = 0 V, Reference voltage (+)
= AVrerp, Reference voltage (=) = AVrerm = 0 V)

Parameter Symbol Conditions MIN. TYP. MAX. Unit
Resolution Res 8 10 bit
Overall error***®* AINL 10-bit resolution 2.4V <AVrerp < 5.5V 1.2 15.0 LSB

AVrere = Evop =Vop "'¢?
Conversion time tconv 10-bit resolution 3.6V<VDD<L55V 2125 39 )73
- — Note 3
AVrere = Evop =Voo 27V<Vpp<55V 3.1875 39 s
24V <VpD<55V 17 39 )73
Zero-scale error EZS 10-bit resolution 2.4V <AVrerp <55V +0.35 | %FSR
Notes 1,2 AVrerp = Evop =Vop "**°
Full-scale error EFS 10-bit resolution 2.4V <AVrerp <55V +0.35 | %FSR
Notes 1,2 AVrere = Evop =Vop "¢ *
Integral linearity ILE 10-bit resolution 2.4V <AVrerr <55V +3.5 LSB
error "°t¢? AVrerp = Evop =Vpp '3
Differential linearity | DLE 10-bit resolution 24V <AVrerr <55V +2.0 LSB
error°tet AVrere = Evop =Vop "'¢?
Analog input voltage | Van ANI16 to ANI23 0 AVrerp \%
and EVop

Notes 1.

Excludes quantization error (+1/2 LSB).
2. This value is indicated as a ratio (%FSR) to the full-scale value.

3. When AVRrerp is smaller than Vop (AVrerp < Vbp), the MAX. values are as follows;

Overall error: Add or subtract 4.0 LSB to or from the MAX. value when AVRrerp = Vob.

Zero-scale error or full-scale error: Add or subtract 0.20%FSR to or from the MAX. value when AVRrerp = Vbb.

Integral linearity error or differential linearity error: Add or subtract 2.0 LSB to or from the MAX. value when
AVRerpP = VbD.
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(3) When AVrer (+) = Vop (ADREFP1 = 0, ADREFPO = 0), AVrer (-) = Vss (ADREFM = 0), target: ANIO, ANI1, ANI16 to

ANI23, internal reference voltage, temperature sensor output voltage

(Ta=-40to +105°C, 2.4V <EVop = Voo £ 5.5V, Vss = EVss = 0 V, Reference voltage (+) = Vop, Reference voltage (-)

= Vss)

Parameter Symbol Conditions MIN. TYP. MAX. Unit
Resolution Res 8 10 bit
Overall error***®* AINL 10-bit resolution 24V<Vob<55V 1.2 7.0 LSB
Conversion time tconv 10-bit resolution 36V<VbD<55V 2125 39 )73

27V<Vpb<b55V 3.1875 39 us
24V <Vop<55V 17 39 us
10-bit resolution 36V<VbD<55V 2.375 39 s
target: internal reference 27V <Vob<55V 3.5625 39 s
voltage, temperature sensor
24V <Vbop<55V 17 39 us
output voltage
HS (high-speed main) mode
Zero-scale error EZS 10-bit resolution 24V<Vop<55V +0.60 | %FSR
Notes 1, 2
Full-scale error EFS 10-bit resolution 24V<VbD<55V +0.60 | %FSR
Notes 1, 2
Integral linearity ILE 10-bit resolution 24V <Vpbb<55V +4.0 LSB
error \*
Differential linearity | DLE 10-bit resolution 24V <VbD<55V +2.0 LSB
error ot
Analog input voltage| Van ANIO, ANI1 0 Vob \%
ANI16 to ANI23 0 EVop \Y
Intemnal reference voltage outpu, Vaer "3 Y
24V <Vbp<5.5V, HS (high-speed main) mode
Temperature sensor output voltage, Vrwpszs "o'¢3 \Y

24V <Vbp<5.5V, HS (high-speed main) mode

Notes 1.

Excludes quantization error (+1/2 LSB).
2. This value is indicated as a ratio (%FSR) to the full-scale value.

3. Referto 31.6.2 Temperature sensor/internal reference voltage characteristics.
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(4) When AVrer +) = Internal reference voltage (ADREFP1 = 1, ADREFPO = 0), AVrer - = AVrerm/ANI1
(ADREFM = 1), target : ANIO, ANI16 to ANI23

(Ta = —40 to +105°C, 2.4 V < EVop = Vob < 5.5 V, Vss = EVss = 0 V, Reference voltage (+) = Veer "*'®?, Reference
voltage (=) = AVrerm " *= 0 V) (HS (high-speed main) mode)

Parameter Symbol Conditions MIN. ‘ TYP. ‘ MAX. Unit
Resolution Res 8 bit
Conversion time tcony 8-bit resolution 24V <Vbp<55V 17 39 s
Zero-scale error**'**? EZS 8-bit resolution | 2.4V <Vbp<5.5V +0.60 | %FSR
Integral linearity error™*'®* ILE 8-bit resolution | 2.4V <Vbp<55V 2.0 LSB
Differential linearity error "**®* DLE 8-bit resolution | 2.4V <Vbp<55V +1.0 LSB
Analog input voltage VAN 0 Veer "3 v

Notes 1. Excludes quantization error (+1/2 LSB).

2. This value is indicated as a ratio (%FSR) to the full-scale value.

3. Refer to 31.6.2 Temperature sensor/internal reference voltage characteristics.

4.  When the reference voltage (-) = VSS, the MAX. values are as follows;
Zero-scale error: Add or subtract 0.35%FSR to or from the MAX. value when the reference voltage (-) =
AVREFM.
Integral linearity error: Add or subtract 0.5 LSB to or from the MAX. value when the reference voltage (-) =
AVREFM.
Integral linearity error or differential linearity error: Add or subtract 0.2 LSB to or from the MAX. value when the
reference voltage (-) = AVRerm.
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31.6.2 Temperature sensor/internal reference voltage characteristics

(TA=-40to +105°C, 2.4V <=EVop =Vbop £5.5V, Vss = EVss = 0 V) (HS (high-speed main) mode)

Parameter Symbol Conditions MIN. TYP. MAX. Unit
Temperature sensor output voltage | Vivwes2s | 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 that depends on the -3.6 mV/°C

temperature
Operation stabilization wait time tamp 5 )73

31.6.3 POR circuit characteristics

(Ta =-40to +105°C, Vss = 0 V)

Parameter Symbol Conditions MIN. TYP. MAX. Unit
Detection voltage Vpor Power supply rise time 1.45 1.51 1.57 Y
\/PDR Power supply fall time 1.44 1.50 1.56 \%
Minimum pulse width N Tew 300 s

Note: Minimum pulse width is required to power-on reset when Voo is smaller than Vepor. When RL78 microcontroller is
in STOP mode, or the main system clock (fmain) is stopped by setting bit 0 (HIOSTOP) and bit 7 (MSTOP) in the
clock operation status control register (CSC), the minimum pulse width is required to power-on reset from when
Vo falls below 0.7 V and until Voo exceeds Vror.

Tew

Supply voltage (VbD)

VPOR

VPDR Or 0.7 V
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31.6.4 LVD circuit characteristics

(Ta =-40to +105°C, Vror £ EVbop = VDD £ 5.5V, Vss = EVss = 0 V)

Parameter Symbol Conditions MIN. TYP. MAX. Unit

Detection | Supply voltage level | Vivbo Power supply rise time 3.90 4.06 4.22 \
voltage Power supply fall time 3.83 3.98 413 Vv
Vivor Power supply rise time 3.60 3.75 3.90 \Y

Power supply fall time 3.53 3.67 3.81 Vv

Vivb2 Power supply rise time 3.01 3.13 3.25 \Y

Power supply fall time 2.94 3.06 3.18 \Y

Vivps Power supply rise time 2.90 3.02 3.14 \Y,

Power supply fall time 2.85 2.96 3.07 \Y,

Vivps Power supply rise time 2.81 2.92 3.03 Y,

Power supply fall time 2.75 2.86 297 \Y

Vivps Power supply rise time 2.70 2.81 2.92 \Y,

Power supply fall time 2.64 2.75 2.86 Vv

Vivps Power supply rise time 2.61 2.71 2.81 \Y

Power supply fall time 2.55 2.65 2.75 \Y

Vivor Power supply rise time 2.51 2.61 2.71 \Y

Power supply fall time 2.45 2.55 2.65 Vv

Minimum pulse width tw 300 )73
Detection delay time 300 us
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LVD Detection Voltage of Interrupt & Reset Mode
(Ta=-40to +105°C, Vror < EVDD = VDD £ 5.5V, Vss = EVss = 0 V)

Parameter Symbol Conditions MIN. TYP. MAX. Unit
Interrupt and reset | Vivobo Vrocz, Vroct, Vroco = 0, 1, 1, falling reset voltage 2.64 2.75 2.86 \Y
mode Vivops LVIS1, LVISO = 1, 0 | Rising release reset voltage | 2.81 2.92 3.03 \Y

Falling interrupt voltage 2.75 2.86 297 \
Vivop2 LVIS1, LVISO =0, 1 |Rising release reset voltage | 2.90 3.02 3.14 \Y
Falling interrupt voltage 2.85 2.96 3.07 \
Vivops LVIS1, LVISO =0, 0 |Rising release reset voltage | 3.90 4.06 4.22 \Y
Falling interrupt voltage 3.83 3.98 4.13 \

31.6.5 Supply voltage rise time

(TA=-40to +105°C, Vss =0 V)

Parameter Symbol Conditions MIN. TYP. MAX. Unit

Power supply voltage rising slope | SVop 54 V/ms

Caution Make sure to retain an internal reset status by the LVD circuit or an external reset until Voo reaches the
operating voltage range described in 31.4 AC Characteristics.
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31.7 LCD Characteristics

31.7.1 Resistance division method

(1) Static display mode

(Ta = —40 to +105°C, V4 (MIN.) < Voo " <55V, Vss = 0 V)

Parameter Symbol Conditions MIN. TYP. MAX. Unit
LCD drive voltage Via 2.0 Vob \%
Note Must be 2.4V or higher.
(2) 1/2 bias method, 1/4 bias method
(Ta=-40to +105°C, Via (MIN.) £Vob £5.5V, Vss =0 V)
Parameter Symbol Conditions MIN. TYP. MAX. Unit
LCD drive voltage Via 2.7 Vop \%
(3) 1/3 bias method
(Ta=-40to +105°C, Via (MIN.) £ Vopb <5.5V, Vss =0 V)
Parameter Symbol Conditions MIN. TYP. MAX. Unit
LCD drive voltage Vi 25 Voot Y

Note 5.5V (MAX.) when driving a memory-type liquid crystal (the MLCDEN bit of the MLCD register = 1).
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31.7.2 Internal voltage boosting method

(1) 1/3 bias method

(Ta=-40t0 +105°C, 2.4V <Vop<5.5V, Vss =0 V)

Parameter Symbol Conditions MIN TYP. MAX. Unit
LCD output voltage variation range | Vi1 C1to Cc4™! | VLCD = 04H 0.90 1.00 1.08 Y
=047 uF VLCD = 05H 0.95 1.05 113 Vv
VLCD = 06H 1.00 1.10 1.18 \Y
VLCD = 07H 1.05 1.15 1.23 v
VLCD = 08H 1.10 1.20 1.08 \Y
VLCD = 09H 1.15 1.25 1.33 v
VLCD = 0AH 1.20 1.30 1.38 \Y
VLCD = 0BH 1.25 1.35 1.43 v
VLCD = 0CH 1.30 1.40 1.48 \Y
VLCD = ODH 1.35 1.45 1.53 v
VLCD = OEH 1.40 1.50 1.58 \Y
VLCD = OFH 1.45 1.55 1.63 v
VLCD = 10H 1.50 1.60 1.68 \Y
VLCD = 11H 1.55 1.65 173 v
VLCD = 12H 1.60 1.70 1.78 \Y
VLCD = 13H 1.65 1.75 1.83 v
Doubler output voltage Vi C1to C4""®! = 0.47 uF AV 2 Vi1 2 Vi1 Y
-0.1
Tripler output voltage Visa C1to C4V"t = 0.47 4F 3V 3 Vi1 3 Vi1 Y
-0.15
Reference voltage setup time "2 | tvwarri 5 ms
Voltage boost wait time"°*? twarz | C1to C4"'®1 = 0.47 uF 500 ms

Notes 1. This is a capacitor that is connected between voltage pins used to drive the LCD.

C1: A capacitor connected between CAPH and CAPL
C2: A capacitor connected between Vi1 and GND

C3: A capacitor connected between Vi2 and GND

C4: A capacitor connected between Vs and GND
C1=C2=C3=C4=0.47 u4F£30 %

2. This is the time required to wait from when the reference voltage is specified by using the VLCD register (or
when the internal voltage boosting method is selected [by setting the MDSET1 and MDSETO bits of the
LCDMO register to 01B] if the default value reference voltage is used) until voltage boosting starts (VLCON = 1).

3. This is the wait time from when voltage boosting is started (VLCON = 1) until display is enabled (LCDON = 1).
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(2) 1/4 bias method
(Ta=-40to +105°C, 2.4V <Vop<5.5V, Vss =0 V)

Parameter Symbol Conditions MIN. TYP. MAX. Unit

LCD output voltage variation range | Vi1 | C1to C5™'* | VLCD = 04H 0.90 1.00 108 v

=0.47 uF VLCD = 05H 0.95 1.05 113 v

VLCD = 06H 1.00 1.10 118 \Y

VLCD = 07H 1.05 1.15 193 v

VLCD = 08H 1.10 1.20 1.8 \Y

VLCD = 09H 1.15 1.25 133 \Y

VLCD = 0AH 1.20 1.30 138 v

VLCD = 0BH 1.25 1.35 143 \Y

VLCD = 0CH 1.30 1.40 1.48 v

VLCD = ODH 1.35 145 153 \Y

VLCD = OEH 1.40 1.50 158 v

VLCD = OFH 1.45 1.55 163 \Y

VLCD = 10H 1.50 1.60 168 v

VLCD = 11H 1.55 1.65 173 \Y

VLCD = 12H 1.60 1.70 178 v

VLCD = 13H 1.65 1.75 183 v

Doubler output voltage Vi C1to C5M"®' = 0.47 uF 2Vu-0.08 | 2Vu AV Y

Tripler output voltage Vis C1to C5"°" ! =0.47 4F 3Vi-0.12 3Vu 3Vu Y

Quadruply output voltage V"4 | C1to C5N°t = 0.47 4F 4V11-0.16 | 4 Vu 4 Vi Y
Reference voltage setup time "2 | tvwairs 5 ms
Voltage boost wait time"°*3 twarz | C1to C5"'®1 = 0.47 uF 500 ms

Notes 1. This is a capacitor that is connected between voltage pins used to drive the LCD.
C1: A capacitor connected between CAPH and CAPL
C2: A capacitor connected between Vi1 and GND
C3: A capacitor connected between V2 and GND
C4: A capacitor connected between Vis and GND
C5: A capacitor connected between Vs and GND
C1=C2=C3=C4=C5=0.47 uF+30 %

2. This is the time required to wait from when the reference voltage is specified by using the VLCD register (or when
the internal voltage boosting method is selected [by setting the MDSET1 and MDSETO bits of the LCDMO
register to 01B] if the default value reference voltage is used) until voltage boosting starts (VLCON = 1).

This is the wait time from when voltage boosting is started (VLCON = 1) until display is enabled (LCDON = 1).
4. Make sure to set Vs to 5.5 V or less.

w
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31.7.3 Capacitor split method

1/3 bias method

(Ta=-40to +105°C, 2.4V <Vopb = EVbb £5.5V, Vss =0 V)

Parameter Symbol Conditions MIN. TYP. MAX. Unit
VL4 voltage Vi C1to C4 = 0.47 yFNe? S \Y
VL2 voltage Vi C1to C4 =0.47 pyF\°e? 2/3Vi | 213V | 2/3 Vi Y
-0.1 +0.1
VL1 voltage Vit C1to C4 =047 uF\e? 1/3 Vi | 1/3Via | 1/3Via v
-0.1 +0.1
Capacitor split wait time"**®* tvwarr 100 ms

Notes 1. This is the wait time from when voltage bucking is started (VLCON = 1) until display is enabled (LCDON = 1).

2. This is a capacitor that is connected between voltage pins used to drive the LCD.
C1: A capacitor connected between CAPH and CAPL
C2: A capacitor connected between V.1 and GND

C3: A capacitor connected between Vi2 and GND

C4: A capacitor connected between Vs and GND
C1=C2=C3=C4=0.47 4F +30 %
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31.8 Data Memory STOP Mode Low Supply Voltage Data Retention Characteristics

(TA=-40to +105°C, Vss =0 V)

Parameter

Symbol

Conditions

MIN.

TYP.

MAX.

Unit

Data retention supply voltage

VbpDR

1.44N°t

5.5

Note The value depends on the POR detection voltage. When the voltage drops, the data is retained before a POR

reset is effected, but data is not retained when a POR reset is effected.

STOP mode

T

STOP instruction execution

Standby release signal
(interrupt request)

VopbpR

l«—— Data retentionmode ———

Operation mode

31.9 Flash Memory Programming Characteristics

(TA=-40to +105°C, 2.4 V<EVop=Vop<5.5V, Vss =EVss =0 V)

Parameter Symbol Conditions MIN. TYP. MAX. Unit

System clock frequency ferk 1.8V<Vbp<55V 1 24 MHz
Number of code flash rewrites Cerwr Retained for 20 years | Ta = 85°C 1,000 Times
Notes 1, 2, 3
Number of data flash rewrites Retained for 1 year | Ta=25°C 1,000,000
Notes 1, 2, 3

Retained for 5 years | Ta =85°C 100,000

Retained for 20 years | Ta = 85°C 10,000

Notes 1.

1 erase + 1 write after the erase is regarded as 1 rewrite.

The retaining years are until next rewrite after the rewrite.

2. When using flash memory programmer and Renesas Electronics self programming library

3. This characteristic indicates the flash memory characteristic and based on Renesas Electronics reliability test.

Remark When updating data multiple times, use the flash memory as one for updating data.

31.10 Dedicated Flash Memory Programmer Communication (UART)

(TA=-40to +105°C, 2.4 V<EVop=Vop<5.5V, Vss =EVss =0 V)

Parameter

Symbol

Conditions

MIN.

TYP.

MAX.

Unit

Transfer rate

When flash memory is programming

115,200

1,000,000

bps

RRENESAS

53



RL78/L12

CHAPTER 31 ELECTRICAL SPECIFICATIONS (G: Ta = -40 to +105°C)

31.11 Timing for Switching Flash Memory Programming Modes

(TA=-40to +105°C, 2.4 V<EVop=Vop <55V, Vss =EVss =0 V)

Parameter Symbol Conditions MIN. TYP. MAX. Unit
How long from when a pin reset tsunim POR and LVD reset must end before the pin 100 ms
ends until the initial communication reset ends.
settings are specified
How long from when the TOOLO | tsu POR and LVD reset must end before the pin 10 us
pin is placed at the low level until a reset ends.
pin reset ends
How long the TOOLO pin must be | tHpo POR and LVD reset must end before the pin 1 ms
kept at the low level after an reset ends.
external reset ends (except flash
memory firmware processing time)
<!> <2> <3> <4>
1 1 1 1
1 1 1 1
] | |
RESET s ; i
1 1 1
L tor :
1 H 1 1
ESOﬁ ptri?nc:ssmgi 00H reception i
t«—— =1 (TOOLRXD, TOOLTXD mode)

TOOLO

-~
(%]
(=

D T Sttt

|

1
1
1
i
1
tsuinT 1
]
1

<1> The low level is input to the TOOLO pin.

<2> The pins reset ends. (POR and LVD reset must end before the pin reset ends.)

<3> The TOOLDO pin is set to the high level.
<4> Setting of the flash memory programming mode by UART reception and completion of the

baud rate setting

Remark tsuinit: The segment shows that it is necessary to finish specifying the initial communication settings within 100

ms from when the reset ends.

tsu: How long from when the TOOLO pin is placed at the low level until a pin reset ends (MIN. 10 us)

tio:  How long the TOOLO pin is kept at the low level from after an external reset ends (except flash memory

firmware processing time)
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