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78KOR/Kx3-C

CHAPTER 3 CPU ARCHITECTURE

Table 3-6. Extended SFR (2nd SFR) List (1/7)

Address Special Function Register (SFR) Name Symbol R/W Manipulable Bit Range | After Reset
1-bit 8-bit | 16-bit
FO017H | A/D port configuration register ADPC R/W - J - 10H
FOO30H | Pull-up resistor option register 0 PUO R/W \/ \/ - 00H
FO031H | Pull-up resistor option register 1 PU1 R/W v J - 00H
FO033H | Pull-up resistor option register 3 PU3 R/W N \ - OO0H
FO034H | Pull-up resistor option register 4 PU4 R/W v V - 00H
FOO035H | Pull-up resistor option register 5 PU5 R/W \/ \/ - 00H
FO036H | Pull-up resistor option register 6 PU6 R/W N \ - OO0H
FO037H | Pull-up resistor option register 7 PU7 R/W N \/ - 00H
F0038H | Pull-up resistor option register 8" PU8 R/W N RN - 00H
FOO039H Pull-up resistor option register 9 PU9 R/W N \ - 00H
FOO3BH | Pull-up resistor option register 11 PU11 R/W v \ - OO0H
FOO3CH | Pull-up resistor option register 12 PU12 R/W v V - 00H
FOO3DH | Pull-up resistor option register 13" PU13 R/W v Xl - 00H
FOO3EH | Pull-up resistor option register 14 PU14 R/W N \ - OO0H
FO040H | Port input mode register 0 PIMO R/W v V - 00H
FO041H | Port input mode register 1 PIM1 R/W v V - 00H
FO046H | Port input mode register 6 PIM6 R/W v ol - 00H
FOO4EH | Port input mode register 14 PIM14 R/W \/ J - 00H
FO050H | Port output mode register 0 POMO R/W 3 v - 00H
FO051H Port output mode register 1 POM1 R/W N \ - 00H
FOO5EH | Port output mode register 14 POM14 R/W N \ - 00H
FOOB60H | Noise filter enable register 0 NFENO R/W 3 \ - 00H
FO061H | Noise filter enable register 1 NFEN1 R/W v v - 00H
FO0062H Noise filter enable register 2 NFEN2 R/W y J - 00H
FOO076H | Port function register 6 PF6 R/W N v - 00H
FO07BH | Port function register 11 PF11 R/W v N - O0H
FOOEOH | Multiplication/division data register C (L) MDCL R - - J 0000H
FOOE2H | Multiplication/division data register C (H) MDCH R - - J 0000H
FOOE8H | Multiplication/division control register MDUC R/W v \ - OO0H
FOOFOH | Peripheral enable register 0 PERO R/W v V - 00H
FOOF1H | Peripheral enable register 1 PER1 R/W 3 J - 00H
FOOF3H | Operation speed mode control register OSMC R/W - \ - 00H
FOOF4H | Regulator mode control register RMC R/W - N - 00H
FOOF6H | 20 MHz internal high-speed oscillation control register | DSCCTL R/W y J - 00H
FOOFEH | BCD adjust result register BCDADJ R - ol - Undefined
FO100H | Serial status register 00 SSROOL| SSR00 - V V 0000H
FO101H - - -
FO102H | Serial status register 01 SSRoO1L SSRO1| R - V J 0000H
FO103H - - _
FO104H | Serial status register 02 SSRO2L| SSR02 | R - ol v 0000H
FO105H _ _ _
FO106H | Serial status register 03 SSRO03L| SSR03 R - \ J 0000H
FO107H - - —
Note 78KOR/KG3-C only
RO1UH0072EJ0200 Rev.2.00 86
Sep 30, 2011 RENESAS



78KOR/Kx3-C

CHAPTER 5 CLOCK GENERATOR

Figure 5-5. Format of Oscillation Stabilization Time Select Register (OSTS)

Address: FFFA3H After reset: 07TH R/W

Symbol

OSTS

7 2 1 0
0 0STS2 | 0STs1 | 0sTso
0OSTS2 OSTSH1 OSTSO0 Oscillation stabilization time selection
fx =10 MHz fx =20 MHz
0 0 0 2%ffx 25.6 us Setting prohibited
0 0 1 2%/fx 51.2 us 25.6 us
0 1 0 2"fx 102.4 us 51.2 us
0 1 1 2" /fx 204.8 us 102.4 us
1 0 0 2"/fx 819.2 us 409.6 us
1 0 1 2"%/fx 3.27 ms 1.64 ms
1 1 0 2"/fx 13.11 ms 6.55 ms
1 1 1 2"%/fx 26.21 ms 13.11 ms
Cautions 1. To set the STOP mode when the X1 clock is used as the CPU clock, set the OSTS
register before executing the STOP instruction.
2. Setting the oscillation stabilization time to 20 us or less is prohibited.
3. Change the setting of the OSTS register before setting the MSTOP bit of the clock
operation status control register (CSC) to 0.
4. Do not change the value of the OSTS register during the X1 clock oscillation
stabilization time.
5. The oscillation stabilization time counter counts up to the oscillation stabilization
time set by OSTS.
In the following cases, set the oscillation stabilization time of OSTS to the value
greater than or equal to the count value which is to be checked by the OSTC register.
o If the X1 clock starts oscillation while the internal high-speed oscillation clock or
subsystem clock is being used as the CPU clock.
o If the STOP mode is entered and then released while the internal high-speed
oscillation clock is being used as the CPU clock with the X1 clock oscillating.
(Note, therefore, that only the status up to the oscillation stabilization time set by
OSTS is set to OSTC after the STOP mode is released.)
6. The X1 clock oscillation stabilization wait time does not include the time until clock

oscillation starts (“a” below).

STOP mode release

X1 pinvoltage l
waveform

Remark fx: X1 clock oscillation frequency

RO1UHO0072EJ0200 Rev.2.00
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78KOR/Kx3-C

CHAPTER 5 CLOCK GENERATOR

Figure 5-8. Format of Peripheral Enable Registers (2/3)

Address: FOOFOH  After reset: 0OH R/W

Symbol
PERO

Symbol
PER1

<7> 6 <5> <4> <3> <2> <1> <0>
RTCEN 0 ADCEN IICAEN SAU1EN SAUOEN TAU1EN TAUOEN
Address: FOOF1H  After reset: 00H R/W
7 6 <5> <4> 3 2 1 0
0 0 REMEN CECEN 0 0 0 0
SAU1EN Control of serial array unit 1 input clock supply
0 Stops input clock supply.
e SFR used by the serial array unit 1 cannot be written.
e The serial array unit 1 is in the reset status.
1 Supplies input clock.
o SFR used by the serial array unit 1 can be read and written.
SAUOEN Control of serial array unit 0 input clock supply
0 Stops input clock supply.
¢ SFR used by the serial array unit 0 cannot be written.
e The serial array unit O is in the reset status.
1 Supplies input clock.
e SFR used by the serial array unit 0 can be read and written.
TAU1EN Control of timer array unit 1 input clock supply
0 Stops input clock supply.
e SFR used by timer array unit 1 cannot be written.
e Timer array unit 1 is in the reset status.
1 Supplies input clock.
o SFR used by timer array unit 1 can be read and written.
TAUOEN Control of timer array unit 0 input clock supply
0 Stops input clock supply.
e SFR used by timer array unit 0 cannot be written.
e Timer array unit O is in the reset status.
1 Supplies input clock.
o SFR used by timer array unit 0 can be read and written.

Caution Be sure to clear bit 6 of the PERO register, and bits 0 to 3, 6, and 7 of the PER1 register

to 0.

RO1UHO0072EJ0200 Rev.2.00
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78KOR/Kx3-C CHAPTER 6 TIMER ARRAY UNIT

(12) Timer output mode register m (TOMm)
TOMm is used to control the timer output mode of each channel.
When a channel is used for the single-operation function, set the corresponding bit of the channel to be used to 0.
When a channel is used for the combination-operation function (PWM output, one-shot pulse output, or multiple
PWM output), set the corresponding bit of the master channel to 0 and the corresponding bit of the slave channel
to 1.
The setting of each channel n by this register is reflected at the timing when the timer output signal is set or reset
while the timer output is enabled (TOEmn = 1).
TOMm can be set by a 16-bit memory manipulation instruction.
The lower 8 bits of TOMm can be set with an 8-bit memory manipulation instruction with TOMmL.
Reset signal generation clears this register to 0000H.

Figure 6-21. Format of Timer Output Mode Register m (TOMm)

Address: FO1BEH, FO1BFH  After reset: 0000H R/W
Symbol 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0

TOMO 0 0 0 0 0 0 0 0 |TOM | TOM | TOM | TOM | TOM | TOM | TOM | TOM
07 06 05 04 03 02 01 00

Address: FO1E6, FO1E7H  After reset: 0000H R/W

Symbol 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
TOM!1 0 0 0 0 0 0 0 0 0 0 0 0 0 |TOM | TOM | TOM
12 11 10
TOM Control of timer output mode of channel n
mn

0 Master channel output mode (to produce toggle output by timer interrupt request signal (INTTMmn))

1 Slave channel output mode (set by the timer interrupt request signal (INITTMmn) of the master channel, and
reset by the timer interrupt request signal (INITTMmp) of the slave channel)

Caution Be sure to clear bits 15 to 8 of TOMO0 and bits 15 to 3 of TOM1 to “0”.

Remark m: Unit number, n: Channel number, p: Slave channel number
Whenm =0
n=0to7 (n=0, 2, 4, 6 for master channel)
n < p <7 (where p is a consecutive integer greater than n)
Whenm =1
n = 0to 2 (n = 0 for master channel)
n < p <2 (where p is a consecutive integer greater than n)

R0O1UH0072EJ0200 Rev.2.00 259
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78KOR/Kx3-C CHAPTER 10 A/D CONVERTER

6)

@

@®)

)

10-bit A/D conversion result register (ADCR)

The A/D conversion result is loaded from the successive approximation register to this register each time A/D
conversion is completed, and the ADCR register holds the A/D conversion result in its higher 10 bits (the lower 6 bits
are fixed to 0).

8-bit A/D conversion result register (ADCRH)
The A/D conversion result is loaded from the successive approximation register to this register each time A/D
conversion is completed, and the ADCRH register stores the higher 8 bits of the A/D conversion result.

Controller

This circuit controls the conversion time of an input analog signal that is to be converted into a digital signal, as well
as starting and stopping of the conversion operation. When A/D conversion has been completed, this controller
generates INTAD.

AVREF pin

This pin inputs the reference voltage of the A/D converter, the power supply pins and A/D converter of the
comparator. When all pins of ports 2 and 15 are used as the analog port pins, make the potential of AVRer be such
that 2.7 V < AVrer < Vob. When one or more of the pins of ports 2 and 15 are used as the digital port pins, make
AVRer the same potential as Vob.

The analog signal input to ANIO to ANI10 is converted into a digital signal, based on the voltage applied across AVRer
and AVss.

Remark ANIO to ANI11: 78KOR/KF3-C
ANIO to ANI15: 78KOR/KG3-C

(10) AVss pin

This is the ground potential pin of the A/D converter. Always use this pin at the same potential as that of the Vss pin
even when the A/D converter is not used.

R01UH0072EJ0200 Rev.2.00 362
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78KOR/Kx3-C CHAPTER 11 SERIAL ARRAY UNIT

Figure 11-7. Format of Serial Communication Operation Setting Register mn (SCRmn) (2/3)

Address: FO118H, FO119H (SCRO00) to FO11EH, FO11FH (SCR03),  After reset: 0087H R/W
F0158H, FO159H (SCR10), FO15AH, FO15BH (SCR11)

Symbol 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
SCRmn TXE | RXE | DAP | CKP 0 EOC | PTC | PTC | DIR 0 SLC | SLC 0 DLS | DLS | DLS
mn mn mn mn mn [ mn1 | mn0O | mn mni | mnO mn2 | mn1 | mn0
EOC Selection of masking of error interrupt signal (INTSREx (x = 0 to 3))
mn
0 Masks error interrupt INTSREXx (INTSRx is not masked).
1 Enables generation of error interrupt INTSREx (INTSRx is masked if an error occurs).

Note 1

Set EOCmn = 0 in the CSI mode, simplified I°C mode, and during UART transmission
Set EOCmn = 1 during UART reception.

PTC | PTC Setting of parity bit in UART mode
mn1 | mnO Transmission Reception
0 0 Does not output the parity bit. Receives without parity
0 1 | Outputs 0 parity"™®. No parity judgment
1 0 Outputs even parity. Judged as even parity.
1 1 Outputs odd parity. Judges as odd parity.

Be sure to set PTCmn1, PTCmnO0 = 0, 0 in the CSI mode and simplified I°C mode.

DIR Selection of data transfer sequence in CSI and UART modes
mn

0 Inputs/outputs data with MSB first.

1 Inputs/outputs data with LSB first.

Be sure to clear DIRmn = 0 in the simplified I°C mode.

SLC | SLC Setting of stop bit in UART mode
mn1 | mn0

0 0 No stop bit

0 1 Stop bit length = 1 bit

1 0 Stop bit length = 2 bits

1 1 Setting prohibited

When the transfer end interrupt is selected, the interrupt is generated when all stop bits have been completely
transferred.

Set 1 bit (SLCmn1, SLCmnO = 0, 1) during UART reception and in the simplified I°C mode.

Set no stop bit (SLCmn1, SLCmnO = 0, 0) in the CSI mode.

Notes 1. When not using CSI01 with EOCO1 = 0, error interrupt INTSREO may be generated.
2. 0is always added regardless of the data contents.

Caution Be sure to clear bits 3, 6, and 11 to “0”. Be sure to set bit 2 to “1”.

Remark m: Unit number (m = 0, 1), n: Channel number (n = 0 to 3), mn = 00 to 03, 10, 11

R0O1UH0072EJ0200 Rev.2.00
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78KOR/Kx3-C CHAPTER 11 SERIAL ARRAY UNIT

(1) Register setting

Figure 11-23. Example of Contents of Registers for Master Transmission of 3-Wire Serial I/O
(Csloo, Cslo1, CSI10, CSI20) (1/2)

(a) Serial output register m (SOm) ... Sets only the bits of the target channel.
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0

SOm CKOm2|CKOm1 |CKOmO SOm2 | SOm1 | SOmo
O O 0 O 1 Note Note O 0 O O 1 Note Note
0/1 | 0/1 | O/ 0/1 | 0/1 | O/
Communication starts when these bits are 1 0: Serial data output value is “0”
if the data phase is forward (CKPmn = 0). 1: Serial d t value is “1”
If the phase is reversed (CKPmn = 1), - Serial data output value is

communication starts when these bits are 0.

(b) Serial output enable register m (SOEm) ... Sets only the bits of the target channel to 1.
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0

SOEm SOEm2|SOEm1 [SOEmO0

olo|o|loj]o|o|lo|o|o|o]|o]|o]|o/]"]|"™]on
0/1 | 0/

(c) Serial channel start register m (SSm) ... Sets only the bits of the target channel to 1.
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0

SSm SSm3 | SSm2 | SSm1 | SSmo

olo|o|loj]o|o|lo|lo|o|o]| o] o] x/|"]|"]on
01 | 0/

(d) Serial mode register mn (SMRmn)
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1

0
SMRmn  |cksmn||ccsmn STSmn SISmo MDmn2[|MDmn1}{MDmNO
on 0 0 0 0 0 0 0 0 0 1 0 0 0 0 01
| I
Operation clock (fuck) of channel n Interrupt sources of channel n
0: Prescaler output clock CKmO set by the SPSm register 0- Transh di
1: Prescaler output clock CKm1 set by the SPSm register - Transfer end interrupt

1: Buffer empty interrupt

Note Serial array unit 0 only.

Remark m: Unit number (m =0, 1), n: Channel number (n = 0 to 2), mn = 00 to 02, 10,
p: CSI number (p = 00, 01, 10, 20)
@: Setting is fixed in the CSI master transmission mode, [ ]: Setting disabled (set to the initial value)
x: Bit that cannot be used in this mode (set to the initial value when not used in any mode)
0/1: Set to 0 or 1 depending on the usage of the user

R01UH0072EJ0200 Rev.2.00 419
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78KOR/Kx3-C CHAPTER 11 SERIAL ARRAY UNIT

Figure 11-70. Example of Contents of Registers for UART Transmission of UART
(UARTO, UART1, UART2) (2/2)

(e) Serial mode register mn (SMRmn)
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0

SMRmn Jcksmn|lccsmn STSmn SISmn0 MDmn2[jMDmn1}(MDmn0
01 0 0 0 0 0 0 0 0 0 1 0 0 0 1 0/1

| |
Operation clock (fuck) of channel n Interrupt sources of channel n

0: Prescaler output clock CKmO set by the SPSm register 0: Transf dint
1: Prescaler output clock CKm1 set by the SPSm register - Transfer end interrupt

1: Buffer empty interrupt

(f) Serial communication operation setting register mn (SCRmn)
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0

SCRBRmMn [ITxEmn
1

RXEmn
0

DAPmn
0

CKPmn
0 0

EOCmn
0

PTCmn1|PTCmn0| DIRmn SLCmn1 [ SLCmNnO
0/1 | 0/1 | 0N 0 | 0/1 | 0/ 0

DLSmn2)
1

DLSmn1|DLSmnO
0/1 | 0/1

Setting of parity bit
00B: No parity

i Selection of data transfer sequence ‘
01B: 0 parity 0: Inputs/outputs data with MSB first

10B: Even parity . . )
1: Inputs/outputs data with LSB first. Setti .
11B: Odd parit etting of stop bit
party 01B: Appending 1 bit
10B: Appending 2 bits

Setting of data length

(g) Serial data register mn (SDRmn) (lower 8 bits: TXDq)
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0

SDRmn

Baud rate setting 0 Transmit data setting

TXDq

Note Before transmission is started, be sure to set to 1 when the SOLmn bit of the target channel is set to 0, and
set to 0 when the SOLmn bit of the target channel is set to 1. The value varies depending on the
communication data during communication operation.

Remark m: Unit number (m = 0, 1), n: Channel number (n = 0, 2), g: UART number (q = 0 to 2)
@: Setting is fixed in the UART transmission mode, [ ] : Setting disabled (set to the initial value)
x: Bit that cannot be used in this mode (set to the initial value when not used in any mode)
0/1: Set to 0 or 1 depending on the usage of the user

R01UH0072EJ0200 Rev.2.00 479
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78KOR/Kx3-C CHAPTER 11 SERIAL ARRAY UNIT

Figure 11-73. Procedure for Resuming UART Transmission

@arﬁng setting for resumpticD

Disable data output of the target channel
by setting a port register and a port mode

i Port manipulation
(Essential) p register.
Change the setting if an incorrect division
(Selective) ~|Changing setting of SPSm register ratio of the operation clock is set.

(Selective) Changing setting of SDRm register Change the setting if an incorrect

transfer baud rate is set.

Change the setting if the setting of the

i Changing setting of SMRm regist Ctar i
(Selective) anging setiing of SHHmn register SMRmn register is incorrect.

Change the setting if the setting of the

(Selective) Changing setting of SCRmn register SCRmn register is incorrect.

Change the setting if the setting of the

i Changing setting of SOLmn regist o
(Selective) anging sefling of SuLmn register SOLmn register is incorrect.

Clear the SOEmn bit to 0 and stop
output.

(Essential) |Changing setting of SOEm register

(Essential) Changing setting of SOm register Manipulate the SOmn bit and set an

initial output level.

Set the SOEmn bit to 1 and enable

(Essential) Changing setting of SOEm register
output.

Enable data output of the target channel

by setting a port register and a port mode

(Essential) Port manipulation
register.
» ] Set the SSmn bit of the target channel to
(Essential) Writing to SSm register 1 to set SEmn = 1.

_ — Set transmit data to the TXDq register
(Essential) <Star1|ng communlcatloD (bits 7 to 0 of the SDRmn register) and

start communication.

R0O1UH0072EJ0200 Rev.2.00 482
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78KOR/Kx3-C

CHAPTER 11 SERIAL ARRAY UNIT

Figure 11-91. Example of Contents of Registers for Data Transmission of Simplified I°C (1IC10, 11C20) (2/2)

(e) Serial communication operation setting register mn (SCRmn) ...

Do not manipulate the bits of this
register, except the TXEmn and
RXEmn bits, during data
transmission/reception.

15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
SCRmn [[TxEmn||RXEmn{JDAPmMN|lckPmN EOCMN|IPTCmn1[jPTCmnO|j DIRMNn SLCmn1|ISLCmnO| DLSmn2{|DLSmn1|{]DLSMNO|
1 0 0 0 0 0 0 0 0 0 0 1 0 1 1 1

(f) Serial data register mn (SDRmn) (lower 8 bits: SIOr)

15 14 13 12 11

10

9

8

7

SDRmn

Baud rate setting

Transmit data setting

SIOr

Remark m: Unit number (m =0, 1), n: Channel number (n =0, 2), mn =02, 10, r: lIC number (r = 10, 20)
@: Setting is fixed in the 1IC mode, []: Setting disabled (set to the initial value)
x: Bit that cannot be used in this mode (set to the initial value when not used in any mode)

0/1: Set to 0 or 1 depending on the usage of the user

RO1UH0072EJ0200 Rev.2.00
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78KOR/Kx3-C CHAPTER 12 SERIAL INTERFACE IICA

(11) Start condition generator
This circuit generates a start condition when the STT bit is set to 1.
However, in the communication reservation disabled status (IICRSV bit = 1), when the bus is not released (IICBSY
bit = 1), start condition requests are ignored and the STCF bit is set to 1.

(12) Stop condition generator
This circuit generates a stop condition when the SPT bit is set to 1.

(13) Bus status detector
This circuit detects whether or not the bus is released by detecting start conditions and stop conditions.
However, as the bus status cannot be detected immediately following operation, the initial status is set by the
STCEN bit.

Remark STT bit: Bit 1 of IICA control register 0 (IICCTLO)
SPT bit: Bit 0 of IICA control register 0 (IICCTLO)
IICRSV bit: Bit 0 of IICA flag register (IICF)
IICBSY bit: Bit 6 of IICA flag register (IICF)
STCF bit:  Bit 7 of IICA flag register (IICF)
STCEN bit: Bit 1 of IICA flag register (IICF)

R0O1UH0072EJ0200 Rev.2.00 530
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78KOR/Kx3-C CHAPTER 13 CEC TRANSMISSION/RECEPTION CIRCUIT

(6) Overrun error
If receiving the next data is completed before reading data from the reception buffer register (CRXD) during
follower operation, an overrun error occurs. An error interrupt (INTERR) is generated, the overrun error flag
(OERR) is set, and the CRXD buffer value is overwritten by a new value. Afterward, logical 1 is returned during
direct address communication and logical 0 is returned during broadcast communication at the ACK transmission
timing of the block in which an overrun error occurred. The failure of reception is reported to the initiator, and the
reception standby state is entered. INTCE operates according to the setting of CESEL1 and CESELO.

Figure 13-65. Overrun Error (When Three Bits Are Set as Signal-Free Time)

Data of 1st frame ACK Data of 2nd frame ACK
, Start - ‘ ‘ bit : | | bit |
' bit ; ; ; ‘ ‘
CEC v v v v '
transmission l_] l_] |
; ; Lo ' INACK
e R ipE g g g e g I .
reception '
INTERR : I

OERR ; l

Signal-free time counter : [0 TiT12]
INTCE : | |
ITCEF 3 T

INTDA n ﬂ

CRXD | Data of 1st frame | Data of 2nd frame

An errér occurs when the next reception data is not read within thié period.

R01UH0072EJ0200 Rev.2.00 665
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78KOR/Kx3-C

CHAPTER 14 REMOTE CONTROLLER RECEIVER

Figure 14-8. Format of Remote Controller Receive Control 1 Register m (RMCN1m) (2/2)

Address: FO330H, FO342H  After reset: 00H R/W

Symbol 7 6 5 4 3 2 1 0
RMCN102 | RMENO2 | RMNCWO02 | RMPRS02 RMINO2 RMMD102 | RMMDO002 | RMCK102 | RMCKO002
Note 1 Note 1
RMCN113 | RMEN13 | RMNCW13 | RMPRS13 RMIN13 RMMD113 | RMMDO013 0 0
RMINm "*? Remote controller input invert control
0 Does not invert signal of remote control receive data input pin (default).
1 Inverts signal of remote control receive data input pin.
RMBDm RMMD1m | RMMDOm Remote controller reception mode
Notes 2,3 Note 2 Note 2
0 0 0 Type A reception mode (guide pulse (half clock) provided) (default)
0 0 1 Type B reception mode (guide pulse (1 clock) provided)
0 1 0 Type C reception mode (guide pulse not provided)
0 1 1 Setting prohibited
1 0 0 Setting prohibited
1 0 1 Type B1 reception mode (guide pulse (1 cycle) provided)
1 1 0 Type C1 reception mode (guide pulse not provided)
1 1 1 Setting prohibited
RMCK102 | RMCKO002 Selection of source clock (frem) of remote controller counter
e e Selection fwan = 2 MHz fwan =5 MHz | fuan =10 MHz | fman = 20 MHz
clock
0 0 fumain/2” 15.625 kHz 39.063 kHz 78.125 kHz 156.250 kHz
0 1 fmain/2° 7.813 kHz 19.531 kHz 39.063 kHz 78.125 kHz
1 0 fman/2° 3.906 kHz 9.766 kHz 19.531 kHz 39.063 kHz
1 1 fsus 32.768 kHz
Notes 1. The RMCK102 and RMCKO002 bits are only provided in the RMCN102 register. Bits 1 and 0 of the
RMCN113 register are read-only and 0 is read.
2. Set this bit when RMENm = 0.
3. RMBDm bit is bit 0 of the RMCN2m register
4. Specify the remote controller receiver source clock by using RMCK102 and RMCKO002. The clock
selected by using this register is the source clock of all channels. Therefore, set the register when the
operation of all channels is stopped (RMENm = 0).
Remarks1 m=02,13

2 fmain =2 to 20 MHz , fsus = 32.768 kHz
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CHAPTER 17 INTERRUPT FUNCTIONS

.1 Interrupt Function Types
The following two types of interrupt functions are used.

Maskable interrupts
These interrupts undergo mask control. Maskable interrupts can be divided into four priority groups by setting the
priority specification flag registers (PROOL, PROOH, PRO1L, PRO1H, PRO2L, PRO2H, PR10L, PR10H, PR11L, PR11H,
PR12L, PR12H).
Multiple interrupt servicing can be applied to low-priority interrupts when high-priority interrupts are generated. If two
or more interrupt requests, each having the same priority, are simultaneously generated, then they are processed
according to the priority of vectored interrupt servicing. For the priority order, see Table 17-1.
A standby release signal is generated and STOP and HALT modes are released.
External interrupt requests and internal interrupt requests are provided as maskable interrupts.

External: 9, internal: 39

Software interrupt
This is a vectored interrupt generated by executing the BRK instruction. It is acknowledged even when interrupts are
disabled. The software interrupt does not undergo interrupt priority control.

17.2 Interrupt Sources and Configuration

The 78KO0R/KG3-C has a total of 49 interrupt sources including maskable interrupts and software interrupts. In addition,

they also have up to five reset sources (see Table 17-1). The vector codes that store the program start address when
branching due to the generation of a reset or various interrupt requests are two bytes each, so interrupts jump to a 64 K
address of 00000H to OFFFFH.
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CHAPTER 22 LOW-VOLTAGE DETECTOR

Figure 22-11. Examp

le of Software Processing After Reset Release (1/2)

o If supply voltage fluctuation is 50 ms or less in vicinity of LVI detection voltage

(e )

|

Initialization
processing <1>

; Check the reset source, etc.Note

‘ LVI reset

Setting LVI

; Setting of detection level by LVIS.
The low-voltage detector operates (LVION = 1).

Setting timer array unit
(to measure 50 ms)

; fewk = Internal high-speed oscillation clock (8.144 MHz (MAX.)/2) (default)
Source: fuck (8.144 MHz (MAX.)/2)/28,
where comparison value = 796: = 50 ms
Timer starts (TSmn = 1).

Clearing WDT

Detection
voltage or higher
(LVIF = 0?)

Yes

Restarting timer array unit
(TTmn=1—->TSmn=1)

; The timer counter is cleared and the timer is started.

50 ms has passed?
(TMIFmn = 1?)

Initialization
processing <2>

; Initial setting for port.
Setting of division ratio of system clock,
such as setting of timer or A/D converter.

Note A flowchart is shown on the next page.

Remarks

1. If bit 2 (LVISEL) of the low voltage detection register (LVIM) is set to “1”, the meanings of the above

words change as follows.
¢ Supply voltage (Vob)
» Detection voltage (VLvi)

— Input voltage from external input pin (EXLVI)
— Detection voltage (Vexwvi = 1.21 V)

2. m=0,1,n=0to 7, mn=001to0 07, 10to 12
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78KOR/Kx3-C

CHAPTER 25 FLASH MEMORY

Figure 25-2. Example of Wiring Adapter for Flash Memory Writing (78KOR/KG3-C)

SI/RxDNetes .2 SO/TxDN**2 SCK  CLK

/RESET FLMDO

WRITER INTERFACE

Notes 1. This pin is not required to be connected when using PG-FP5 or FL-PR5.
2. Connect SI/RxD or SO/TxD when using QB-MINI2.

—O eND
¢)
o)
10099 9897 96 9594 939291 90 89 88 87 868584 83828180797877 76
1 75
2 74 O
3 73 O
4 72
5 <::> 71
6 70
7 69
8 68
9 67
10 66
11 65
12 64
13 63
14 62
15 61
16 60
17 59
Q118 58
T 19 57
o 20 56
oH 21 55
e 22 54
o 23 53 O
24 52
25 51
262728293031323334353637 38394041 424344 4546 47 48 49 50
GND o
VDD
VDD2
© © © O © ©

——— O Vo (27t055V)

RO1UHO0072EJ0200 Rev.2.00
Sep 30, 2011

RENESAS

857



78KOR/Kx3-C

CHAPTER 25 FLASH MEMORY

The dedicated flash memory programmer generates the following signals for the 78 KOR/Kx3-C. See the manual of PG-
FP5, FL-PR5, or MINICUBE2 for details.

Table 25-2. Pin Connection

Dedicated Flash Memory Programmer 78KOR/KF3-C 78KOR/KG3-C Connection

Signal Name 110 Pin Function Pin Name Pin Name

FLMDO Output | Mode signal FLMDO FLMDO (@)

Voo I/0 Voo voltage generation/power monitoring Voo, EVop, AVrer | Vob, EVopo, EVop1, (@)
AVrer

GND - Ground Vss, EVss, AVss Vss, EVsso, EVsst, O
AVss

CLK Output | Clock output - - X

/RESET Output | Reset signal RESET RESET O

SI/RxD™*"? | Input Receive signal TOOLO TOOLO O

SO/TxD"*? Output | Transmit signal

SCK Output | Transfer clock - - X

Notes 1. This pin is not required to be connected when using PG-FP5 or FL-PRS5.

2. Connect SI/RxD or SO/TxD when using QB-MINI2.

Remarks 1.

O: Be sure to connect the pin.

x: The pin does not have to be connected.
2. For the pins not to be connected the dedicated flash memory programmer, it is recommended to perform
the processing described under the “Recommended Connection of Unused Pins” shown in Table 2-3.
Connection of Unused Pins (78KOR/KF3-C) or Table 2-3. Connection of Unused Pins (78KOR/KG3-C).
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78KOR/Kx3-C CHAPTER 28 INSTRUCTION SET

Table 28-5. Operation List (17/17)

Instruction | Mnemonic Operands Bytes Clocks Operation Flag
Group Note 1| Note 2 Z AC CY
Condition | BF saddr.bit, $addr20 4 3/5Met | — PC < PC + 4 + jdisp8 if (saddr).bit = 0
al branch sfr.bit, $addr20 4 |3/5"| - |PC« PC+4+jdisp8 if sfr.bit = 0
A.bit, $addr20 3 3/5% e — PC « PC + 3 + jdisp8 if A.bit =0
PSW.bit, $addr20 4 g/5" e | — PC < PC + 4 + jdisp8 if PSW.bit = 0
[HL].bit, $addr20 3 3/5"**| 6/7 | PC <« PC + 3+ jdisp8 if (HL).bit =0
ES:[HL].bit, $addr20 4 4/6™°*| 7/8 | PC <« PC + 4 + jdisp8 if (ES, HL).bit = 0
BTCLR | saddr.bit, $addr20 4 3/5Me | — PC « PC + 4 + disp8 if (saddr).bit = 1
then reset (saddr).bit
sfr.bit, $addr20 4 35| — PC « PC + 4 + jdisp8 if sfrbit = 1
then reset sfr.bit
A.bit, $addr20 3 g/5"ee | — PC « PC + 3 + jdisp8 if Abit = 1
then reset A.bit
PSW.bit, $addr20 4 3/5M"° - PC <« PC + 4 + jdisp8 if PSW.bit = 1| x x X
then reset PSW.bit
[HL].bit, $addr20 3 g/5"ee | — PC « PC + 3 + jdisp8 if (HL).bit = 1
then reset (HL).bit
ES:[HL].bit, $addr20 4 4/6""* = PC « PC + 4 + jdisp8 if (ES, HL).bit = 1
then reset (ES, HL).bit
Conditional | SKC = 2 1 = Next instruction skip if CY = 1
skip SKNC = 2 1 - | Next instruction skip if CY = 0
SKz = 2 1 = Next instruction skip if Z = 1
SKNZ - 2 1 - Next instruction skip if Z= 0
SKH - 2 1 - Next instruction skip if (Z v CY) =0
SKNH - 2 1 - Next instruction skip if (Z v CY) = 1
CPU SEL RBn 2 1 - RBS[1:0] < n
control | Nop - 1 1 - | No Operation
El - 3 4 - |IE « 1(Enable Interrupt)
DI - 3 4 - |IE « 0(Disable Interrupt)
HALT - 2 3 - Set HALT Mode
STOP - 2 3 - Set STOP Mode

Notes 1. When the internal RAM area, SFR area, or extended SFR area is accessed, or for an instruction with no data
access.

2. When the program memory area is accessed.
3. This indicates the number of clocks “when condition is not met/when condition is met”.

Remarks 1. One instruction clock cycle is one cycle of the CPU clock (fcru) selected by the system clock control
register (CKC).
2. This number of clocks is for when the program is in the internal ROM (flash memory) area. When fetching an
instruction from the internal RAM area, the number of clocks is twice the number of clocks plus 3, maximum.
3. nindicates the number of register banks (n = 0 to 3)
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78KOR/Kx3-C CHAPTER 29 ELECTRICAL SPECIFICATIONS

(2) Serial interface: Serial array unit (4/17)

CSI mode connection diagram (during communication at same potential)

SCKp SCK
78KOR/Kx3-C  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.)

tkov1, 2

tkL1, 2 tkH1, 2

SCKp \

tsik1, 2 tksit, 2
e 2

Slp Input data

tksot, 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.)

tkevt, 2

tkH1, 2 tkLt, 2

SCKp / \

tsik1, 2

tksi, 2

o

tksot, 2

SOp Output data ><

Remarks 1. p: CSI number (p = 00, 01, 10, 20)
2.  m: Unit number (m =0, 1), n: Channel number (n =0 to 2)
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