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RL78/G12

CHAPTER 2 PIN FUNCTIONS

2.2.2 Description of Functions

Function Name /0 Functions

ANIO to ANI3, ANI16 to ANI22 input Analog input pins of A/D converter
(see Figure 10-44 Analog Input Pin Connection)

AVRerp input Inputs the A/D converter reference potential (+ side)

AVReFM input Inputs the A/D converter reference potential (- side)

INTPO to INTP5 input External interrupt request input
Specified available edge : rising edge, falling edge, or both rising and falling edges

KRO to KR9 input Key interrupt input

PCLBUZ0, PCLBUZ1 output | Clock/buzzer output

REGC - Connecting regulator output stabilization capacitance for internal operation. Connect
this pin to Vss via a capacitor (0.47 to 1 uF)

RESET input External reset input for low level active
When the external reset pin is not used, connect this pin directly or via a resistor to Voo.

RxDO0 to RxD2 input Serial data input for serial interfaces UARTO, UART1, and UART2

TxDO to TxD2 output Serial data output for serial interfaces UARTO, UART1, and UART2

SCKO00, SCK01, SCK11, SCK20 /0 Serial clock I/O for serial interfaces CSI00, CSI01, CSI11, and CSI20

SI00, Slo1, SI11, SI20 input Serial data input for serial interfaces CSI00, CSI01, CSI11, and CSI20

S000, SO01, SO11, SO20 output Serial data output for serial interfaces CSI00, CSI01, CSI11, and CSI20

SCLAO /0 Serial clock I/O for serial interface IICA

SDAAO /0 Serial data I/O for serial interface 1ICA

SCLO00, SCLO1, SCL11, SCL20 output Clock output for simplified I°C serial interfaces 11C00, 11C01, 1IC11, 11C20

SDAO00, SDA01, SDA11, SDA20 1/0 Serial data /O for simplified I°C serial interfaces [1C00, 1IC01, 1IC11, 11IC20

TIOO to TI0O7 input Inputting an external count clock/capture trigger to 16-bit timers 00 to 07

TOO0O0 to TO07 output Timer output pins of 16-bit timers 00 to 07

X1, X2 - Connecting a resonator for main system clock

EXCLK input External clock input pin for main system clock

Vob - Positive power supply

Vss - Ground potential

TOOLRxD input This UART serial data input pin for an external device connection is used during flash
memory programming

TOOLTxD output This UART serial data output pin for an external device connection is used during flash
memory programming

TOOLO 110 Data I/O pin for a flash memory programmer/debugger

Caution The following shows the relationship between P40/TOOLO and the operation mode when reset is released.

Table 2-1. Relationship between P40/TOOLO and the Operation Mode When Reset Is Released

P40/TOOLO Operation mode
Vob Normal operation mode
oV Flash memory programming mode

For details, see 24.4 Serial Programming Method.

Remark Use bypass capacitors (about 0.1 pF) as noise and latch up countermeasures with relatively thick wires at

the shortest distance to Vob to Vsslines.
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RL78/G12 CHAPTER 3 CPU ARCHITECTURE

(2) CALLT instruction table area
The 64-byte area of 00080H to 000BFH can store the subroutine entry address of a 2-byte call instruction (CALLT).
Set the subroutine entry address to a value in a range of 00000H to OFFFFH (because an address code is 2 bytes).

(3) Option byte area
The 4-byte area of 000COH to 000C3H can be used as an option byte area. For details, see CHAPTER 23 OPTION
BYTE.

(4) On-chip debug security ID setting area
The 10-byte areas of 000C4H to 000CDH and 010C4H to 010CDH can be used as an on-chip debug security 1D
setting area. For details, see CHAPTER 25 ON-CHIP DEBUG FUNCTION.

RO1UH0200EJ0210 Rev.2.10 l(ENESAS 49
Mar 25, 2016



RL78/G12 CHAPTER 3 CPU ARCHITECTURE

3.1.4 Special function register (SFR) area
On-chip peripheral hardware special function registers (SFRs) are allocated in the area of FFFOOH to FFFFFH (see

Table 3-6 in 3.2.4 Special function registers (SFRs)).
Caution Do not access addresses to which SFRs are not assigned.

3.1.5 Extended special function register (2nd SFR: 2nd Special Function Register) area

On-chip peripheral hardware special function registers (2nd SFRs) are allocated in the area of FOOOOH to FO7FFH (see
Table 3-7 in 3.2.5 Extended Special function registers (2nd SFRs: 2nd Special Function Registers)).

SFRs other than those in the SFR area (FFFOOH to FFFFFH) are allocated to this area. An instruction that accesses
the extended SFR area, however, is 1 byte longer than an instruction that accesses the SFR area.

Caution Do not access addresses to which extended SFRs are not assigned.
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RL78/G12

CHAPTER 4 PORT FUNCTIONS

Table 4-5. PMxx, Pxx, PUxx, PIMx, POMx, PMCxx Registers and the Bits (30-pin Products)

Port Bit name
PMxx register Pxx register PUxx register PIMx register POMXx register | PMCxx register
Port 0 0 [(PMOO P00 PU0OO - POMO00 PMCO00
1 |PMO1 PO1 PUO1 PIMO1 - PMCO1
Port 1 0 |PM10 P10 PU10 PIM10 POM10 -
1 |PM11 P11 PU11 PIM11 POM11 -
2 [PM12 P12 PU12 - POM12 -
3 [PM13 P13 PU13 PIM13 POM13 -
4 |PM14 P14 PU14 PIM14 POM14 -
5 [PM15 P15 PU15 PIM15 POM15 -
6 |PM16 P16 PU16 PIM16 - -
7 |PM17 P17 PU17 PIM17 POM17 -
Port 2 0 |PM20 P20 - - - -
1 |PM21 P21 - - - -
2 [PM22 P22 - - - -
3 [PM23 P23 - - - -
Port 3 0 |PM30 P30 PU30 - - -
1 [PM31 P31 PU31 - - -
Port 4 0 |PM40 P40 PU40 - _ _
Port 5 0 |PM50 P50 PU50 - POM50 -
1 [PM51 P51 PU51 - - -
Port 6 0 [(PM60 P60 - - - -
1 [PM61 P61 - - - -
Port 12 0 |PM120 P120 PU120 - - PMC120
1 - P121 - - - -
2 - P122 - - - -
Port 13 7 - P137 - - - -
Port 14 7 [PM147 P147 PU147 - - PMC147
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RL78/G12 CHAPTER 6 TIMER ARRAY UNIT

6.3.10 Timer output register 0 (TO0)

The TOO register is a buffer register of timer output of each channel.

The value of each bit in this register is output from the timer output pin (TOOnN) of each channel.

The TOON bit oh this register can be rewritten by software only when timer output is disabled (TOEOn = 0). When timer
output is enabled (TOEON = 1), rewriting this register by software is ignored, and the value is changed only by the timer
operation.

To use the TOO00, TOO01, TO02, TOO03, (TO04), (TOO5), (TOOB), or (TOO7) pin as a port function pin, set the
corresponding TOON bit to 0.

The TOO register can be set by a 16-bit memory manipulation instruction.

The lower 8 bits of the TOO register can be set with an 8-bit memory manipulation instruction with TOOL.

Reset signal generation clears this register to 0000H.

Figure 6-16. Format of Timer Output register 0 (TO0)

Address: FO1B8H, FO1B9H  After reset: 0000H R/W
20- and 24-pin products
Symbol 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
00 [0] o oo o] o] 0]

o

‘ 0 ‘ 0 ‘ 0 ‘ 0 ‘TOOS‘TOO2|TOO1‘TOOO|

30-pin products
Symbol 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
TOO | 0 ‘ 0 ‘ 0 ‘ 0 ‘ 0 | 0 ’ 0 ’ ’TOO7 ‘TOOG ‘TOOS ‘TOO4 ‘TOOS ‘ TOO02 | TOO1 ’TOOOl

o

TOON Timer output of channel n

0 | Timer output value is "0".

1 Timer output value is "1".

Caution Be sure to clear undefined bits to "0".

Remark n: Channel number (n =010 7)

R01UHO0200EJ0210 Rev.2.10 R NS 173
Mar 25, 2016 ENES



RL78/G12 CHAPTER 6 TIMER ARRAY UNIT

Figure 6-67. Block Diagram of Operation as PWM Function

Master channel

(interval timer mode) <
_ CKO1 3
Operation clock 2 Timer counter
CKO00 E] —=| register On (TCRON) [ |
o
5
TSO % Jimer data Interrupt | Interrupt signal
n = ister On (TDRO
z, register On ( n) controller (INTTMOn)
B
Slave channel
(one-count mode)
S
Ooeration clock CKO1 8
peration cloc @ Timer counter o
! utput .
CK00 g —| register 0p (TCROp) controller © TO0p pin
O
5
o
§ Jimer data Interrupt | Interrupt signal
5 register Op (TDRO
% g p( p) controller (INTTMOp)
=
Remark n: Channel number (n =0, 2, 4, 6)
p: Slave channel number (n < p <7)
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RL78/G12

CHAPTER 10 A/D CONVERTER

O Scan mode (ADMD = 1)

ADS4 ADS3 ADS2 ADS1 ADSO Analog input channel
Scan 0 Scan 1 Scan 2 Scan 3
0 0 0 0 ANIO ANI1 ANI2 ANI3
0 0 0 0 1 ANI1 ANI2 ANI3 -
0 0 0 1 0 ANI2 ANI3 - -
0 0 0 1 1 ANI3 - - -
Other than the above Setting prohibited
Remark - :Ignore the conversion result because it is undefined.
Cautions 1. Be sure to clear bits 5 and 6 to 0.
2. Set a channel to be set the analog input by ADPC and PMCx registers in the input mode by
using port mode registers 0, 1, 2, 4, 12, or 14 (PMO, PM1, PM2, PM4 PM12, PM14).
3. Do not set the pin that is set by the A/D port configuration register (ADPC) as digital I/O by the
ADS register.
4. Do not set the pin that is set by port mode control registers 0, 1, 4, 12, 14 (PMCO, PMC1, PMC4,
PMC12, PMC14) as digital I/0 by the ADS register.
5. Only rewrite the value of the ADISS bit while A/D conversion comparator operation is
stopped(ADCS = 0, ADCE = 0)
6. If using AVRerr as the + side reference voltage of the A/D converter, do not select ANIO as an
A/D conversion channel.
7. If using AVRerm as the — side reference voltage of the A/D converter, do not select ANI1 as an
A/D conversion channel.
8. If the ADISS bit is set to 1, the internal reference voltage (1.45 V) cannot be used for the + side
reference voltage. After the ADISS bit is set to 1, the initial conversion result cannot be used.
For details about the setting flow, see 10.7.4 Setup when temperature sensor output
voltage/internal reference voltage is selected.
9. Do not set the ADISS bit to 1 when shifting to the STOP mode or HALT mode. If the ADISS bit

is set to 1, the A/D converter reference voltage current (laprer) indicated in 28.3.2 or 29.3.2
Supply current characteristics will be added.

RO1UH0200EJ0210 Rev.2.10
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RL78/G12 CHAPTER 10 A/D CONVERTER

10.3.10 A/D test register (ADTES)

This register is used to select the + side or - side reference voltage of the A/D converter, an analog input channel
(ANIxx), the temperature sensor output voltage, and the internal reference voltage (1.45 V) as the target for A/D
conversion. For details, see 21.3.7 A/D test function.

When using this register to test the A/D converter, set as follows.

e For zero-scale measurement, select the - side reference voltage as the target for conversion.
e For full-scale measurement, select the + side reference voltage as the target for conversion.
The ADTES register is set by an 8-bit memory manipulation instruction.
Reset signal generation clears this register to 00H.

Figure 10-14. Format of A/D Test Register (ADTES)

Address: FOO13H After reset: 00H R/W

Symbol 7 6 5 4 3 2 1 0
ADTES 0 0 0 0 0 ‘ 0 ‘ ADTESH ADTESO
ADTESH1 ADTESO A/D conversion target
0 0 ANIxx/temperature sensor output voltage “**/internal reference voltage (1.45 V) “*°

(This is specified using the analog input channel specification register (ADS).)

1 0 The - side reference voltage (selected by the ADREFM bit of the ADM2 register)
1 1 The + side reference voltage (selected by the ADREFP1 and ADREFPO bits of the ADM2
register)

Other than the above Setting prohibited

Note The temperature sensor output voltage and internal reference voltage (1.45 V) can be selected only in
HS (high-speed main) mode.

10.3.11 Registers controlling port function of analog input pins

Set up the port mode registers (PMxx), port mode control registers (PMCxx), and A/D port configuration register
(ADPC), which are used for controlling the functions of the ports shared with the analog input pins of the A/D converter.
For details, see 4.3.1 Port mode registers (PMxx), 4.3.6 Port mode control registers (PMCxx), and 4.3.7 A/D port
configuration register.

When using the ANIO to ANI3 pins for analog input of the A/D converter, set the port mode register (PMxx) bit
corresponding to each port to 1, and specify analog input by using the A/D port configuration register (ADPC).

When using the ANI16 to ANI22 pins for analog input of the A/D converter, set the port mode register (PMxx) bit and
the port mode control register (PMCxx) bit to 1.

RO1UH0200EJ0210 Rev.2.10 IIENESAS 289
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RL78/G12 CHAPTER 11 SERIAL ARRAY UNIT

11.5 Operation of 3-Wire Serial I/0 (CSI00, CSI01, CSI11, CSI20) Communication

This is a clocked communication function that uses three lines: serial clock (SCK) and serial data (S| and SO) lines.
[Data transmission/reception]
¢ Data length of 7 or 8 bits
¢ Phase control of transmit/receive data
o MSB/LSB first selectable
[Clock control]
Master/slave selection
Phase control of I/O clock
Setting of transfer period by prescaler and internal counter of each channel
Maximum transfer rate™
During master communication: Max. fck/2 (CSI00 only)
Max. fcLk/4
During slave communication: Max. fmck/6
[Interrupt function]
¢ Transfer end interrupt/buffer empty interrupt
[Error detection flag]
e Overrun error

In addition, CSI00 (channel 0 of unit 0) supports the SNOOZE mode. When SCKOO0 pin input is detected while in the
STOP mode, the SNOOZE mode makes data reception that does not require the CPU possible.

Note Use the clocks within a range satisfying the SCK cycle time (tkcy) characteristics. For details, see CHAPTER 28
ELECTRICAL SPECIFICATIONS (A, D: Ta = -40 to +85°C) or CHAPTER 29 ELECTRICAL SPECIFICATIONS
(G: Ta =-40 to +105°C).

The channels supporting 3-wire serial I/O (CSI00, CSI01, CSI11, CSI20) are channels 0, 1, 3 of SAUO and channel 0 of SAU1.

20- or 24-pin products
Unit Channel Used as CSI Used as UART Used as Simplified r’c

0 UARTO 1coo™™

1 cslo1™* licot1™*

30-pin products
Unit Channel Used as CSI Used as UART Used as Simplified r’c
0 0 11IC00
UARTO
1 N _
2 - _
UART1"*
3 CSlt™* lnc1ie
1 0 CSl20™* lIc20™"
UART2"™
1 _ _
Note Provided in the R5F102 products only.
RO1UHO0200EJ0210 Rev.2.10 REN ESNS 354
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RL78/G12 CHAPTER 11 SERIAL ARRAY UNIT

11.5.8 Calculating transfer clock frequency
The transfer clock frequency for 3-wire serial I/O (CSI00, CSI01, CSI11, CSI20) communication can be calculated by
the following expressions.

(1) Master

‘ (Transfer clock frequency) = {Operation clock (fmck) frequency of target channel} + (SDRmn[15:9] + 1) + 2 [Hz]

(2) Slave

‘ (Transfer clock frequency) = {Frequency of serial clock (SCK) supplied by master}"*® [Hz]

Note The permissible maximum transfer clock frequency is fuck/6.

Remark The value of SDRmn[15:9] is the value of bits 15 to 9 of serial data register mn (SDRmn) (0000000B to
1111111B) and therefore is 0 to 127.

The operation clock (fmck) is determined by serial clock select register m (SPSm) and bit 15 (CKSmn) of serial mode
register mn (SMRmn).

RO1UHO0200EJ0210 Rev.2.10 l(ENESAS 409
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CHAPTER 11 SERIAL ARRAY UNIT

(2) Operation procedure

Figure 11-99. Initial Setting Procedure for simplified °'C Address Field Transmission

<Starting initial setting>

Setting the PERO register

Setting the SPSm register

Setting the SMRmn register

Setting the SCRmn register

Setting the SDRmn register

Setting the SOm register

Setting port

éompleting initial settin@

(3) Processing flow

Release the serial array unit from the
reset status and start clock supply.

Set the operation clock.

Set an operation mode, etc.

Set a communication format.

Set a transfer baud rate (setting the
transfer clock by dividing the operation
clock (fmck)).

Set the initial output level (1) of the serial
data (SOmn) and serial clock (CKOmn).

Enable data output, clock output, and N-ch open-
drain output (Voo tolerance) mode of the target
channel by setting the port register, port mode
register, and port output mode register.

Figure 11-100. Timing Chart of Address Field Transmission

SSmn |_|
SEmn |
SOEmn o[
SDRmn ; Co b Address field transmission X:
SCLr output oL LI
i ACKOmn b !
' bit ipulation ---
SDAr output \__ " manPuEtn Y57 X oe X o5 X b4 Y D3 X b2 X bt Xoo X I
£-S0mn bit manipulation '~ i '
P A Address AW ;
SDAr input \ i + X7 Y6 \D5 D4 YD3 Y D2 Y\ D1 X DO \ACK {~
Shift . — i
register mln : : x:x A A Joigesinf A X X :
INTIICr P Il
TSFmn L B

Remark m: Unit number, n: Channel number (mn = 00, 01, 03, 10), r: lIC number (r = 00, 01, 11, 20)
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RL78/G12 CHAPTER 12 SERIAL INTERFACE IICA

(4) Operation without communication

(a) Start ~ Code ~ Data ~ Data ~ Stop

ST | AD6 to ADO | R/W | ACK D7 to DO ACK D7 to DO ACK| SP

A1

A1:11ICS0 = 00000001B

Remark A: Generated only when SPIEO = 1

(5) Arbitration loss operation (operation as slave after arbitration loss)
When the device is used as a master in a multi-master system, read the MSTSO bit each time interrupt request
signal INTIICAO has occurred to check the arbitration result.

(a) When arbitration loss occurs during transmission of slave address data

(i) When WTIMO = 0

ST | AD6 to ADO | R/W | ACK D7 to DO ACK D7 to DO ACK | SP

Al A2 A3 A4

A1:1ICS0=0101x110B
A2: |ICS0 = 0001x000B
A3: 1ICS0 = 0001x000B
A4: 1ICS0 = 00000001B

Remark A: Always generated
A: Generated only when SPIEO = 1
x: Don’t care
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RL78/G12 CHAPTER 14 DMA CONTROLLER

14.5.2 Consecutive capturing of A/D conversion results
A flowchart of an example of setting for consecutively capturing A/D conversion results is shown below.
¢ Consecutive capturing of A/D conversion results.
e DMA channel 1 is used for DMA transfer.
e DMA start source: INTAD
¢ Interrupt of A/D is specified by IFC13 to IFC10 = 0001B.
e Transfers FFF1EH and FFF1FH (2 bytes) of the 10-bit A/D conversion result register (ADCR) to 512 bytes of
FFCEOH to FFEDFH of RAM.

Remark |IFC13to IFC10: Bits 3 to 0 of DMA mode control registers 1 (DMC1)

Figure 14-8. Example of Setting of Consecutively Capturing A/D Conversion Results

DEN1 =1
|
DSA1 =1EH
DRA1 = FCEOH
DBC1 = 0100H
DMC1 =21H

DST1 =1

Starting A/D conversion

INTAD occurs.

User program f—-——-——-——-———-————

processing

INTDMA1 occurs.

— — — — Hardware operation

Note The DST1 flag is automatically cleared to 0 when a DMA transfer is completed.
Writing the DENT1 flag is enabled only when DST1 = 0. To terminate a DMA transfer without waiting for
occurrence of the interrupt of DMA1 (INTDMAT1), set the DST1 bit to 0 and then the DEN1 bit to O (for details,
refer to 14.5.5 Forced termination by software).

RO1UH0200EJ0210 Rev.2.10 IIENESAS 570
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RL78/G12 CHAPTER 15 INTERRUPT FUNCTIONS

Figure 15-13. Examples of Multiple Interrupt Servicing (1/2)

Example 1. Multiple interrupt servicing occurs twice

Main processing INTxx servicing INTyy servicing INTzz servicing

E;:l IE=0 |_E_I_| IE=0 E IE=0

INTXx —= INTyy —= INTzz —
(PR=11) (PR=10) (PR =01)

=

IE=1
IE=1 | RETI | IE=1 | RETI

During servicing of interrupt INTxx, two interrupt requests, INTyy and INTzz, are acknowledged, and multiple interrupt
servicing takes place. Before each interrupt request is acknowledged, the El instruction must always be issued to enable
interrupt request acknowledgment.

Example 2. Multiple interrupt servicing does not occur due to priority control

Main processing INTxx servicing INTyy servicing
| El | IE=0
| El |
INTXX —= INTyy —
(PR=10) (PR=11)
RETI
IE=1

|1 instruction executionl IE=0

Interrupt request INTyy issued during servicing of interrupt INTxx is not acknowledged because its priority is lower than
that of INTxx, and multiple interrupt servicing does not take place. The INTyy interrupt request is held pending, and is
acknowledged following execution of one main processing instruction.

PR = 00: Specify level 0 with xxPR1x = 0, xxPROx = 0 (higher priority level)
PR = 01: Specify level 1 with xxPR1x = 0, xxPROx = 1
PR =10: Specify level 2 with xxPR1x = 1, xxPROx = 0
PR = 11: Specify level 3 with xxPR1x = 1, xxPROx = 1 (lower priority level)
IE=0: Interrupt request acknowledgment is disabled

IE=1: Interrupt request acknowledgment is enabled.
RO1UHO0200EJ0210 Rev.2.10 RENESAS 603
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CHAPTER 16 KEY INTERRUPT FUNCTION

16.2 Configuration of Key Interrupt

The key interrupt includes the following hardware.

Table 16-2. Configuration of Key Interrupt

Iltem

Configuration

Control register Key return control register (KRCTL)

Key return mode control registers (KRM0, KRM1)
Key return flag register (KRF)
Port mode registers 0, 4, 6 (PM0, PM4, PM6)

RO1UH0200EJ0210 Rev.2.10
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RL78/G12 CHAPTER 20 VOLTAGE DETECTOR

Notes 1. The LVIMK flag is set to “1” by reset signal generation.

2. After an interrupt is generated, perform the processing according to Figure 20-8 Processing Procedure
After an Interrupt Is Generated.
3. After a reset is released, perform the processing according to Figure 20-9 Initial Setting of Interrupt and
Reset Mode.
Remark  Vror: POR power supply rise detection voltage
Vpepr: POR power supply fall detection voltage
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CHAPTER 28 ELECTRICAL SPECIFICATIONS (Ta =-40 to +85°C)

(7) Communication at different potential (2.5 V, 3 V) (CSI mode) (master

corresponding CSI00 only)
(Ta=-40 to +85°C,2.7V<Vop <5.5V,Vss=0 V)

mode, SCKO00... internal clock output,

Parameter Symbol Conditions HS (high-speed LS (low-speed Unit
main) Mode main) Mode
MIN. MAX. MIN. MAX.
SCKO0O0 cycle time tkeyt tkey1 > 2/fcLk 40V<Vop<55V, 200 1150 ns
2.7V<Vb<4.0V,
Cb =20 pF, Ro = 1.4 kQ
2.7V<Vop<4.0V, 300 1150 ns
23V<Vb<27V,
Co =20 pF, Ro = 2.7 kQ
SCKOO high-level width tkH1 40V<Vop<55V,27V<Vb<4.0V, tkey/2 — tkev1/2— ns
Cb =20 pF, Ro = 1.4 kQ 50 50
27V<Vop<4.0V,23V<Vb<27V, tkey1/2 — tkev1/2 — ns
Cb = 20 pF, Ro = 2.7 kQ 120 120
SCKOO low-level width tket 40V<Vop<55V,27V<Vb<40V, tkevi/2 — tkev1/2 — ns
Cb =20 pF, Ro = 1.4 kQ 7 50
27V<Vop<4.0V,23V<Vb<27V, tkev1/2 — tkev1/2 — ns
Cb = 20 pF, Ro = 2.7 kQ 10 50
SI00 setup time tsiki 40V<Vop<55V,27V<Vb<4.0V, 58 479 ns
(to SCKOOT) ™" Co =20 pF, Ro= 1.4 kQ
27V<Vop<4.0V,23V<Vb<27V, 121 479 ns
Cb =20 pF, Ro = 2.7 kQ
SI00 hold time tksit 40V<Vop<55V,27V<Vb<40V, 10 10 ns
(from SCKOOT) "’ Cb =20 pF, Ro = 1.4 kQ
27V<Vop<4.0V,23V<Vo<27V, 10 10 ns
Cb =20 pF, Ro = 2.7 kQ
Delay time from SCK00{ tkso1 40V<Vop<55V,27V<Vb<4.0V, 60 60 ns
to SO00 output "' Co =20 pF, Ro = 1.4 kQ
27V<Vop<4.0V,23V<Vpb<27V, 130 130 ns
Cb =20 pF, Ro = 2.7 kQ
SI00 setup time tsik1 40V<Vop<55V,27V<Vb<4.0V, 23 110 ns
(to SCK00Y)"*? Co = 20 pF, Ro = 1.4 kQ
27V<Vop<40V,23V<Vp<27V, 33 110 ns
Cb =20 pF, Ro = 2.7 kQ
SI00 hold time tksit 40V<Vop<55V,27V<Vb<40V, 10 10 ns
(from SCKOO) **** Co =20 pF, Ro = 1.4 kO
27V<Vop<4.0V,23V<Vb<27YV, 10 10 ns
Cb =20 pF, Ro = 2.7 kQ
Delay time from SCK00T tkso1 40V<Vop<55V,27V<Vb<4.0V, 10 10 ns
to SO00 output **** Co =20 pF, Ro= 1.4 kQ
27V<Vop<4.0V,23V<Vo<27V, 10 10 ns
Cb =20 pF, Ro = 2.7 kQ
(Notes, Caution, and Remarks are listed on the next page.)
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RL78/G12

CHAPTER 28 ELECTRICAL SPECIFICATIONS (Ta =-40 to +85°C)

LVD detection voltage of interrupt & reset mode
(Ta = —40 to +85°C, Veor < Voo < 5.5 V, Vss = 0 V)

Parameter Symbol Conditions MIN. TYP. MAX. Unit
Interrupt and reset | Vivoso Vrocz, Vroct, Vroco = 0, 0, 1, falling reset voltage 1.80 1.84 1.87 \
mode Vivoe LVIS1, LVISO =1, 0 Rising reset release voltage 1.94 1.98 2.02 v

Falling interrupt voltage 1.90 1.94 1.98 \Y
Vivos2 LVIS1, LVIS0 =0, 1 Rising reset release voltage 2.05 2.09 2.13 \
Falling interrupt voltage 2.00 2.04 2.08 \Y
Vivbes LVIS1, LVISO=0,0 Rising reset release voltage 3.07 3.13 3.19 \
Falling interrupt voltage 3.00 3.06 3.12 \Y
Vivbco Vpocz, Vroct, Vroco = 0, 1, 0, falling reset voltage 2.40 2.45 2.50 \Y
Vivbet LVIS1, LVISO=1,0 Rising reset release voltage 2.56 2.61 2.66 \
Falling interrupt voltage 2.50 2.55 2.60 \Y
Vivbez LVIS1, LVISO=0, 1 Rising reset release voltage 2.66 2.71 2.76 \
Falling interrupt voltage 2.60 2.65 2.70 v
Vivbcs LVIS1, LVISO =0, 0 Rising reset release voltage 3.68 3.75 3.82 \
Falling interrupt voltage 3.60 3.67 3.74 \
VLvopo Vrocz, Vroct, Vroct = 0, 1, 1, falling reset voltage 2.70 2.75 2.81 \'
Vivop1 LVIS1, LVISO=1,0 Rising reset release voltage 2.86 2.92 2.97 \
Falling interrupt voltage 2.80 2.86 2.91 Vv
Vivbp2 LVIS1, LVISO=0, 1 Rising reset release voltage 2.96 3.02 3.08 \Y
Falling interrupt voltage 2.90 2.96 3.02 \Y
Vivobps LVIS1, LVIS0=0, 0 Rising reset release voltage 3.98 4.06 4.14 \
Falling interrupt voltage 3.90 3.98 4.06 \Y
28.6.5 Power supply voltage rising slope characteristics
(Ta =-40 to +85°C, Vss =0V)
Parameter Symbol Conditions MIN. TYP. MAX. Unit
Power supply voltage rising slope Svop 54 V/ms

Caution

operating voltage range shown in 28.4 AC Characteristics.

Make sure to keep the internal reset state by the LVD circuit or an external reset until Voo reaches the
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RL78/G12 APPENDIX A REVISION HISTORY

(717)
Edition Description Chapter

2.00 Modification of Note 2 in Table 27-5 (16/17) CHAPTER 27
Modification of Note 2 in Table 27-5 (17/17) INSTRUCTION SET
Modification of description of table in 28.1 Absolute Maximum Ratings (TA = 25° C) CHAPTER 28
Modification of table, Note, and Caution in 28.2.1 X1 oscillator characteristics ELECTRICAL
Modification of table in 28.2.2 On-chip oscillator characteristics SPECIFICATIONS
Modification of Note 3 in 28.3.1 Pin characteristics (1/4) (A8’5DC::;|-A =-40to

+85°

Modification of Note 3 in 28.3.1 Pin characteristics (2/4)

Modification of Notes 1 and 2 in (1) 20-, 24-pin products (1/2)

Modification of Notes 1 and 3 in (1) 20-, 24-pin products (2/2)

Modification of Notes 1 and 2 in (2) 30-pin products (1/2)

Modification of Notes 1 and 3 in (2) 30-pin products (2/2)

Modification of (3) Peripheral functions (Common to all products)

Modification of table in 28.4 AC Characteristics

Addition of Minimum Instruction Execution Time during Main System Clock Operation
Modification of figures of AC Timing Test Point and External Main System Clock Timing
Modification of figure of AC Timing Test Point

Modification of description and Note 2 in (1) During communication at same potential (UART
mode)

Modification of description in (2) During communication at same potential (CSI mode)
Modification of description in (3) During communication at same potential (CSI mode)
Modification of description in (4) During communication at same potential (CSI mode)
Modification of table and Note 2 in (5) During communication at same potential (simplified 12C
mode)

Modification of table and Notes 1 to 9 in (6) Communication at different potential (1.8 V, 2.5V, 3 V)
(UART mode)

Modification of Remarks 1 to 3 in (6) Communication at different potential (1.8 V, 2.5V, 3V)
(UART mode)

Modification of table in (7) Communication at different potential (2.5 V, 3 V) (CSI mode)
Modification of Caution in (7) Communication at different potential (2.5 V, 3 V) (CSI mode)
Modification of table in (8) Communication at different potential (1.8 V, 2.5 V, 3 V) (CSI mode)
(1/3)

Modification of table and Notes 1 and 2 in (8) Communication at different potential (1.8 V,2.5V, 3
V) (CSI mode) (2/3)

Modification of table, Note 1, and Caution 1 in (8) Communication at different potential (1.8 V, 2.5
V, 3 V) (CSI mode) (3/3)

Modification of table in (9) Communication at different potential (1.8 V, 2.5V, 3 V) (CSI mode)
Modification of table, Note 1, and Caution 1 in (10) Communication at different potential (1.8 V, 2.5
V, 3V) (simplified 12C mode)

Modification of Remark in 28.5.2 Serial interface [ICA

Addition of table to 28.6.1 A/D converter characteristics

Modification of description in 28.6.1 (1)

Modification of Notes 3 to 5 in 28.6.1 (1)

Modification of description and Notes 2 to 4 in 28. 6. 1 (2)

Modification of description and Notes 3 and 4 in 28. 6. 1 (3)

Modification of description and Notes 3 and 4 in 28. 6. 1 (4)

Modification of table in 28.6.2 Temperature sensor/internal reference voltage characteristics
Modification of table and Note in 28.6.3 POR circuit characteristics

Modification of table in 28.6.4 LVD circuit characteristics

Modification of table of LVD detection voltage of interrupt & reset mode

Modification of number and title to 28.6.5 Power supply voltage rising slope characteristics
Modification of table, figure, and Remark in 28.10 Timing of Entry to Flash Memory Programming
Modes
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(10/17)

Edition Description Chapter
1.00 Modification of description in Figure 5-13. Clock Generator Operation When Power Supply CHAPTER 5 CLOCK
Voltage Is Turned On (When voltage detector (LVD) is used) GENERATOR
Addition of description to 5.6.2 Example of setting X1 oscillation clock

Addition of description to Figure 5-14. CPU Clock Status Transition Diagram
Addition of description to (2) CPU operating with high-speed system clock (C) after reset release (A)
Modification and deletion of description in Table 5-4. Changing CPU Clock

Modification of description in Table 5-5. Maximum Number of Clocks Required for fin < fux, and
Table 5-6. Conditions Before the Clock Oscillation Is Stopped and Flag Settings

Addition of Figure to (7) Delay counter CHAPTER 6 TIMER
Addition of description to Figure 6-2. Entire Configuration of Timer Array Unit (30-pin products) ARRAY UNIT
Addition of Figure 6-3. Internal Block Diagram of Channel of Timer Array Unit

Addition of description to (1) Timer/counter register On (TCRON)

Addition of description to (2) Timer data register On (TDROn)

Modification of description and addition of caution to Figure 6-8. Format of Timer

Clock Select register 0 (TPS0)

Modification of description in Table 6-4. Interval Times Available for Operation Clock CKS02 or
CKSO03, and addition of Caution in (3) Timer mode register On (TMROn)

Modification of Figure 6-9. Format of Timer Mode Register On (TMROnN)

Addition of description to (5) Timer channel enable status register 0 (TEO)

Modification of Figure 6-12. Format of Timer Channel Start register 0 (TSO0)

Addition of description to Figure 6-13. Format of Timer Channel Stop register 0 (TTO)

Addition of description to (8) Timer input select register 0 (TISO)

Modification of description to Figure 6-15. Format of Timer Output Enable register 0 (TOEQ)
Addition of description to (14) Port mode registers 0, 1, 3, or 4 (PMO, PM1, PM3, or PM4)
Addition of description to 6.4.1 Basic Rules of Simultaneous Channel Operation Function

Addition of description to 6.5.1 Count clock (f,..,)

Modification of description to Table 6-6. Operations from Count Operation Enabled State to Timer
count Register On (TCROn) Count Start

Addition of title to 6.5.3 Operation of counter

Modification of Figure 6-27. Operation Timing (In Capture & One-count Mode: High-level Width
Measurement)

Addition of description to 6.6.2 TOOn Pin Output Setting

Modification of description to Figure 6-39, 43, 51, 55, 59, 64, 69, 74 Example of Set Contents of
Registers

Modification of Figure 6-41, 45, 49, 53, 61

Addition of 6.9 Cautions When Using Timer Array Unit

Addition of description to (2) Operation speed mode control register (OSMC) CHAPTER 7
Addition of Caution to Figure 7-4. Format of Interval Timer Control Register (ITMC) INTERVAL TIMER
Modification of Figure 7-5. 12-Bit Interval Timer Operation Timing

Modification of Figure 8-1. Block Diagram of Clock Output/Buzzer Output Controller CHAPTER 8 CLOCK
Modification of Figure 8-2. Format of Clock Output Select Register n (CKSn) OUTPUT/BUZZER
Addition of description to (2) Port mode register 1, 3 (PM1, PM3) OUTPUT

Addition of Caution to 8.4.1 Operation as output pin CONTROLLER
Modification of description to 9.1 Functions of Watchdog Timer, 9.4.4 Setting watchdog timer CHAPTER 9

interval interrupt WATCHDOG TIMER
Modification of Figure 10-1. Block Diagram of A/D Converter CHAPTER 10 A/D
Modification of description to (3) A/D voltage comparator CONVERTER

Addition of Caution to Figure 10-3. Format of A/D Converter Mode Register 0 (ADMO)
Modification of description to Figure 10-4. Timing Chart When A/D Voltage Comparator Is Used
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