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78K0/Kx2-L

CHAPTER 2 PIN FUNCTIONS

<R>

2.1.3 78K0/KB2-L

(1) Port functions: 78K0/KB2-L

Function Name I/0 Function After Reset Alternate Function

P00 110 Port 0. Input port TI000

PO1 2-bit I/ port. TI010/TO00
Input/output can be specified in 1-bit units.
Use of an on-chip pull-up resistor can be specified by a
software setting.

P10 110 Port 1. Input port ANI8/AMP1-"**/SCK10

P11 8-bit I/O port. ANI9/AMP10UT**/SI10
Input/output can be specified in 1-bit units. "

P12 . . - ANI10/AMP1+"*/SO10
Use of an on-chip pull-up resistor can be specified by a

P13 software setting. TxD6

P14 RxD6

P15 TOHO

P16 TOH1/INTP5

P17 TI50/TO50

P20 l{e] Port 2. Analog input | ANIO/AMPOQ-"*"*

P21 4-bit VO port. o ANI1/AMPOOUT"*/
Input/output can be specified in 1-bit units. PGAIN""

P22 ANI2/AMPO+""*®

P23 ANI3

P30 1/0 Port 3. Input port INTP1

P31 4-bit /O port. INTP2/TOOLCH
Input/output can be specified in 1-bit units.

p32 Use of an on-chip pull-up resistor can be specified by a INTP3/TOOLD1

P33 software setting. TI51/TO51/INTP4

P60 110 Port 6. Input port SCLAO/INTP11

P61 2-bit /0 port. SDAAO/INTP10
Input/output can be specified in 1-bit units.
Input can be set to SMBus input buffer in 1-bit units.
Output can be set to N-ch open-drain output (Voo
tolerance).
Use of an on-chip pull-up resistor can be specified by a
software setting.

P120 110 Port 12. Input port EXLVI/INTPO

P121 Input 1-bit I/O port and 3-bit input port. X1/TOOLCO
For only P120 and P125, use of an on-chip pull-up resistor

P122 - ! X2/EXCLK/TOOLDO
can be specified by a software setting.

P125 Resetinput | RESET

Note 4PD78F0576, 78F0577, and 78F0578 (products with operational amplifier) only
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78K0/Kx2-L CHAPTER 3 CPU ARCHITECTURE

3.3.3 Table indirect addressing

[Function]
Table contents (branch destination address) of the particular location to be addressed by bits 1 to 5 of the immediate
data of an operation code are transferred to the program counter (PC) and branched.
This function is carried out when the CALLT [addr5] instruction is executed.
This instruction references the address that is indicated by addr5 and is stored in the memory table from 0040H to
007FH, and allows branching to the entire memory space.

[lllustration]

15 6 5 10

addr5 (O 0 0 0 O O O O O 1 tas-o 0

7 6 5 l 1 0
Operation code 1 1 tas-o 1
15 8 7 6 5 i 10

. ... The value of the effective address is
Effective address 0O 0 0 0O 0O 00O 0|0 1 0 the same as that of addr5.

7 Memory (Table) 0
Low Addr.
Effective address+1 High Addr. T

15 l 8 7 0

PC
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78K0/Kx2-L

CHAPTER 4 PORT FUNCTIONS

<R>

(1) Products without operational amplifier of 78K0/KB2-L and 78K0/KC2-L

Figure 4-5. Block Diagram of P11 (1/2)

© P11/ANI9/SI10

] ADPC1
ADPCS9
WRPru
l PU1
O PU11 k )—l P-ch
Alternate
function
RD
L& | ;
E | 3
E WRProRrT
P1
A Output latch
~ (P11)
WRem
PMA1
S PM11
A/D converter
%
P1: Port register 1
PU1: Pull-up resistor option register 1
PM1:  Port mode register 1
ADPC1: A/D port configuration register 1
RD: Read signal
WRxx: Write signal
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78K0/Kx2-L

CHAPTER 4 PORT FUNCTIONS

<R>

Table 4-18. Settings of Port Mode Register and Output Latch When Using Alternate Function
(78K0/KC2-L) (2/3)
Pin Name Alternate Function MUXSEL PMxx Pxx
Function Name I/0

P20 ANIQ"™*" Input - 1 x

AMPO-"""2 Input - 1 x

P21 AN Input - 1 x

AMPOOUT" "2 Output - 1 x

PGAINNt= "2 Input - 1 X

P22 ANI2"*" Input - 1 x

AMPOQ+" "2 Input - 1 x

P23 to P26, ANI3 to ANIE"™", ANI7"*="2 Input - 1 x
pophetss

P30 INTP1 Input - 1 X

P31 INTP2 Input - 1 x

TOOLCH Input - x x

P32 INTP3 Input - 1 x

TOOLD1 110 - X x

P33 INTP4 Input - 1 x

TI51 Input - 1 X

TO51 Output - 0 0

P4g™ee® RTCCL"™"® Output - 0 0

RTCDIV"*® Output - 0 0

(SCK11)"e? Input CSISEL =1 1 x

Output CSISEL =1 0 1

P4qNes RTC1HZ"** Output - 0 0

(S 1)N? Input CSISEL =1 1 x

p42Net PCL""* Output - 0 0

SSI{ 1"t Input - 1 x

INTP6""* Input - 1 x

P60 SCLAQ""*** 110 - 0 1

SCK11 Input CSISEL=0 1 x

Output CSISEL=0 0 1

INTP11 Input - 1 X

Notes 1. The pin function can be selected by using ADPCO register, PM2 register, ADS register, OPAMPOE bit, and

a s oeb

Remarks 1. x:

2. Functions in parentheses (') can be assigned by setting MUXSEL register.

PGAIN bit. Refer to Tables 4-10 to 4-12 of 4.2.3 Port 2.
uPD78F0586, 78F0587, 78F0588 (products with operational ampilifier) only

44-pin and 48-pin products only
48-pin products only

During I°C communication, set SCLAO and SDAAO to N-ch open drain output (Voo tolerance) mode by using
POMBG register (refer to 4.3 (5) Port output mode register 6 (POM6)).
When using an input compliant with the SMBus specifications in I°C communication, select the SMBus input
buffer by using PIM6 register (refer to 4.3 (4) Port input mode register 6 (PIM6)).

Don’t care
PMxx: Port mode register
Pxx:  Port output latch
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78K0/Kx2-L

CHAPTER 5 CLOCK GENERATOR

5.6.3 Example of controlling subsystem clock

The following two types of subsystem clocks

e XT1 clock:

Note

are available.

Crystal/ceramic resonator is connected across the XT1 and XT2 pins.

o External subsystem clock: External clock is input to the EXCLKS pin.

When the subsystem clock is not used, the XT1/P123 and XT2/EXCLKS/P124 pins can be used as input port pins.

Note 78KO/KC2-L only

Cautions 1. The XT1/P123 and XT2/EXCLKS/P124 pins are in the input port mode after a reset release.

2. Do not start the peripheral hardware operation with the external clock from peripheral hardware
pins when the internal high-speed oscillation clock and high-speed system clock are stopped

while the CPU operates with the subsystem clock, or when in the STOP mode.

The following describes examples of setting procedures for the following cases.
(1) When oscillating XT1 clock
(2) When using external subsystem clock

)
(3) When using subsystem clock as CPU clock
(4) When stopping subsystem clock

(1) Example of setting procedure when oscillating the XT1 clock
<1> Setting XT1 and XT2 pins and selecting operation mode (PCC and OSCCTL registers)
When a value is specified for XTSTART and EXCLKS and OSCSELS are set to the values below, the system

switches from the port mode to the XT1 oscillation mode. set as any of the following, the mode is switched

from port mode to XT1 oscillation mode.

XTSTART | EXCLKS | OSCSELS | Operation Mode of P123/XT1 Pin P124/XT2/
Subsystem Clock Pin EXCLKS Pin
0 0 1 XT1 oscillation mode | Crystal/ceramic resonator connection
1 X x
Remark x: don’t care

<2> Waiting for the stabilization of the subsystem clock oscillation

Wait for the oscillation stabilization time of the subsystem clock by software, using a timer function.

Caution Do not change the value of XTSTART, EXCLKS, and OSCSELS while the subsystem clock is
operating.

(2) Example of setting procedure when using the external subsystem clock
<1> Setting XT1 and XT2 pins, selecting XT1 clock/external clock and controlling oscillation (PCC and OSCCTL

registers)

When XTSTART is cleared to 0 and EXCLKS and OSCSELS are set to 1, the mode is switched from port

mode to external clock input mode. In this case, input the external clock to the EXCLKS/XT2/P124 pins.

XTSTART

EXCLKS

OSCSELS

Operation Mode of
Subsystem Clock Pin

P123/XT1 Pin

P124/XT2/
EXCLKS Pin

External clock input
mode

Input port

External clock input

Caution Do not change the value of XTSTART, EXCLKS, and OSCSELS while the subsystem clock is
operating.
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Figure 8-2. Block Diagram of 8-Bit Timer H1

8 Internal bus
8-bit timer H mode @ @ 8-bit timer H carrier
register 1 (TMHMD1) control register 1
[TmHE1 | CKs12| cKst11 ] cks1o [TuMp11|Tpto| ToLevt [ ToENT| | 8-bit timer H g-bittimer H | [ RAMC1 | NRZB1| NRZ1 [ (TMCYCT)
\ \ \ \ compare compare [—
register 11 register 01
(CMP11) (CMPO1) Reload/ INTTM51
3 2 interrupt control |«—
TOH1
output
| Decoder |
| Selector
Match | Interrupt F/F Output _| Level Output latch
' . PM16
fprs ——= generator R controller ||nver3|0n (P16)
fprs/22 ——= ‘ ‘
frrs/2% —— 5 o
s et 8-bit timer
fPRS/%Z 8 L/ counter H1
fers/2'e —— 2
fi Carrier generator mode signal | Clear
/28 ——=
- —
f/2 PWM mode signal \
Timer H enable signal DC
INTTMH1

<R> Remark 78KO0/KY2-L, 78K0/KA2-L (20-pin products): TOH1/TI51/INTP1/P30
78K0/KA2-L (25-pin products):

78K0/KA2-L (32-pin products):

78K0/KB2-L, 78K0/KC2-L:

(TOH1)/(TI51)/INTP4/P34
(TOH1)/(T151)/INTPO/TI00/P0O

(TOH1)/INTP4/P34
TOH1/INTP5/P16

(When TMHSEL1,TMHSELO = 0, 1)
(When TMHSEL1,TMHSELO = 1, 0)
(When TMHSELO = 1)

TOH1/
©INTPS5/
P16

T-¢XM/0M8L

IlH ANV OH SH3NIL 1I9-8 8 ¥31dVHO



78K0/Kx2-L CHAPTER 8 8-BIT TIMERS HO AND H1

<1>
<2>

<3>

<4>

<5>

<6>
<7>

Figure 8-18. Carrier Generator Mode Operation Timing (2/3)
(b) Operation when CMP01 =N, CMP11 =M

(@D ooH
) N ’ )

8-bit timer H1

count clock J

8-bit timer counter

H1 count value —2H
CMPO1 ‘
CMP11 . M
TMHET |
INTTMH1
<3> <4>
<1><2> I

Carrierclock — |\
\

8-bit timer 51
count clock

TM51 count value 00HX01HX

CR51 K

TCE51 |

<5>

INTTM51

INTTM5H1

NRzB1 0 X T >0 ) G X0

NRZ1 0 X 1 0 1

0
e T T T o s F T T T P T P o e T T
<6>
TOH1 [ A | N | oy i | )

When TMHE1 = 0 and TCE51 = 0, the 8-bit timer counter H1 operation is stopped.

When TMHE1 = 1 is set, the 8-bit timer counter H1 starts a count operation. At that time, the carrier clock
remains default.

When the count value of the 8-bit timer counter H1 matches the CMPO1 register value, the first INTTMH1 signal
is generated, the carrier clock signal is inverted, and the compare register to be compared with the 8-bit timer
counter H1 is switched from the CMPO1 register to the CMP11 register. The 8-bit timer counter H1 is cleared to
OOH.

When the count value of the 8-bit timer counter H1 matches the CMP11 register value, the INTTMH1 signal is
generated, the carrier clock signal is inverted, and the compare register to be compared with the 8-bit timer
counter H1 is switched from the CMP11 register to the CMPO1 register. The 8-bit timer counter H1 is cleared to
00H. By performing procedures <3> and <4> repeatedly, a carrier clock with duty fixed to other than 50% is
generated.

When the INTTM51 signal is generated, it is synchronized with the 8-bit timer H1 count clock and is output as the
INTTM5H1 signal.

A carrier signal is output at the first rising edge of the carrier clock if NRZ1 is set to 1.

When NRZ1 = 0, the TOH1 output is held at the high level and is not changed to low level while the carrier clock
is high level (from <6> and <7>, the high-level width of the carrier clock waveform is guaranteed).

Remark INTTM5H1 is an internal signal and not an interrupt source.

R01UH0028EJ0400 Rev.4.00 361
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78K0/Kx2-L CHAPTER 10 REAL-TIME COUNTER

[Correction example <25
Example of correcting from 32767.4 Hz to 32768 Hz (32767.4 Hz + 18.3 ppm)

[Measuring the oscillation frequency]

Note

The oscillation frequency ° of each product is measured by outputting about 32 kHz from the RTCCL pin or

outputting about 1 Hz from the RTC1HZ pin when the watch error correction register is set to its initial value (00H).

Note Refer to 10.4.5 1 Hz output of real-time counter for the setting procedure of outputting about 1 Hz from the
RTC1HZ pin, and 10.4.6 32.768 kHz output of real-time counter for the setting procedure of outputting about
32 kHz from the RTCCL pin.

[Calculating the correction value]
(When the output frequency from the RTCCL pin is 0.9999817 Hz)
Oscillation frequency = 32768 X 0.9999817 ~ 32767.4 Hz
Assume the target frequency to be 32768 Hz (32767.4 Hz + 18.3 ppm) and DEV to be 1.
The expression for calculating the correction value when DEV is 1 is applied.

Correction value = Number of correction counts in 1 minute
= (Oscillation frequency + Target frequency — 1) X 32768 X 60
= (32767.4 + 32768 — 1) X 32768 X 60
=-36

[Calculating the values to be set to (F6 to FO)]
(When the correction value is —36)
If the correction value is 0 or less (when quickening), assume F6 to be 1.
Calculate (F5, F4, F3, F2, F1, FO) from the correction value.

—{(/F5, [F4, [F3, [F2, [F1, [FO) — 1} X 2 =-36

(F5, IF4, IF3, [F2, [F1, [FO) =17

(F5, IF4, IF3, [F2, [F1, /FO) =(0,1,0,0,0,1)
(F5, F4, F3, F2, F1, F0) =(1,0,1,1,1,0)

Consequently, when correcting from 32767.4 Hz to 32768 Hz (32767.4 Hz + 18.3 ppm), setting the correction
register such that DEV is 1 and the correction value is —36 (bits 6 to 0 of SUBCUD: 1101110) results in 32768 Hz (0

ppm).

Figure 10-28 shows the operation when (DEV, F6, F5, F4, F3, F2, F1, FO) is (1,1,1,0,1, 1, 1, 0).

R01UH0028EJ0400 Rev.4.00 396
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78K0/Kx2-L CHAPTER 12 A/D CONVERTER

<R> Figure 12-9. Format of A/D Port Configuration Registers 0, 1 (ADPC0, ADPC1) (3/3)
(g) 78K0/KC2-L (44-pin and 48-pin products)

Address: FF2EH  After reset: 00H R/W
Symbol 7 6 5 4 3 2 1 0

ADPCO ADPCS7 ADPCS6 ADPCS5 ADPCS4 ADPCS3 ADPCS2 ADPCSH1 ADPCSO0

Address: FF2FH Afterreset: 07H R/W

Symbol 7 6 5 4 3 2 1 0
ADPCA1 0 0 0 0 0 ADPCS10 | ADPCS9 ADPCSS8
ADPCSn Digital I/O or analog I/O selection (n =0 to 10)
0 Analog I/O
1 Digital /0

Cautions 1. Set the pin set to analog I/O to the input mode by using port mode registers 1, 2, 7 (PM1, PM2,
PM7).
2. If data is written to ADPCO and ADPC1, a wait cycle is generated. Do not write data to ADPCO and
ADPC1 when the peripheral hardware clock is stopped. For details, refer to CHAPTER 31
CAUTIONS FOR WAIT.

(7) Port mode registers 1, 2, 7 (PM1, PM2, PM7)
<R> When using the ANI8/AMP1-/P10 to ANI10/AMP1+/P12, ANIO/AMPO-/P20 to ANI7/P27, and ANI8/P70 to ANI10/P72
pins for analog input port, set PM10 to PM12, PM20 to PM27, PM70 to PM72 to 1. The output latches of P10 to P12,
P20 to P27, and P70 to P72 at this time may be 0 or 1.
If PM10 to PM12, PM20 to PM27, and P70 to P72 are set to 0, they cannot be used as analog input port pins.
PM1, PM2, and PM7 can be set by a 1-bit or 8-bit memory manipulation instruction.
Reset signal generation sets this register to FFH.

Remark A/D converter analog input pins differ depending on products.

o 78K0/KY2-L: ANIO to ANI3

¢ 78K0/KA2-L (20-pin products): ANIO to ANI5

¢ 78K0/KA2-L (25-pin products): ANIO to ANI6

e 78K0/KA2-L (32-pin products): ANIO to ANI10

¢ 78K0/KB2-L: ANIO to ANI3, ANI8 to ANI10
¢ 78K0/KC2-L (40-pin product): ANIO to ANI6, ANI8 to ANI10

e 78K0/KC2-L (44-pin and 48-pin products):  ANIO to ANI10

R01UH0028EJ0400 Rev.4.00 415
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78K0/Kx2-L CHAPTER 12 A/D CONVERTER

(5) Full-scale error
This shows the difference between the actual measurement value of the analog input voltage and the theoretical
value (Full-scale — 3/2LSB) when the digital output changes from 1......110 to 1......111.

(6) Integral linearity error
This shows the degree to which the conversion characteristics deviate from the ideal linear relationship. It expresses
the maximum value of the difference between the actual measurement value and the ideal straight line when the zero-
scale error and full-scale error are 0.

(7) Differential linearity error

While the ideal width of code output is 1LSB, this indicates the difference between the actual measurement value and
the ideal value.

Figure 12-18. Zero-Scale Error Figure 12-19. Full-Scale Error

il
E Full-scale error
Q ®°
o} L2 1 & o A : .
= ] : 1 1
3 g : Aﬂ. :
5 = ' Voo
a 5 110 SREEE ' ---- '
3 5 ' /i :
— o 1 ' '
-og © : 1 1
=2 S 101 - L- - ne 1
= 2 5 . Ideal line 1
B o ,
~ 1
000[ (¢ | i
0

| |
AVrer—3  AVrer—2  AVRer-1
Analog input (LSB)

AVRer
Analog input (LSB)

Figure 12-20. Integral Linearity Error Figure 12-21. Differential Linearity Error

Teeene 1
1o Ve -
_ . / T Ideal 1LSB width
Ideal line ! 7
i / B =
-5' ’ > ¢ .
o ’ /, o
3 % s : . =
° k=2 : .
a 4 e :
e ' . — +—— Differential
Integral linearity linearity error
error
[0 T (§ (URSS {f
AVrer 0 AVRer

Analog input Analog input

(8) Conversion time
This expresses the time from the start of sampling to when the digital output is obtained.
The sampling time is included in the conversion time in the characteristics table.

(9) Sampling time
This is the time the analog switch is turned on for the analog voltage to be sampled by the sample & hold circuit.

. Sampling ___|
time

Conversion time —=

RO1UHO0028EJ0400 Rev.4.00
Sep 27, 2010

429
RENESAS



78K0/Kx2-L CHAPTER 14 SERIAL INTERFACE UART6

Figure 14-3. Port Configuration for LIN Reception Operation (1/2)

(1) 78K0/KY2-L and 78K0/KA2-L

P61/SDAAO/RXD6 O &
% RXD6 input
(%]
Port mode
(PM61)
Output latch
(P61)
POO/INTPO/TIO00 O—————| & N
3 9
S S - . ;
3 % INTPO input
n
Port mode
(PMOO0) Port input
switch control
Output latch (15C0)
u (F;Duoo? ¢ <ISCO>
0: Select INTPO (P00)
1: Select RxD6 (P61)
S
[&] .
% —————=TI00O0 input
n
Port input
switch control
(ISC1)
<ISC1>

0: Select TI000 (P00)
1: Select RxD6 (P61)

Remark ISCO, ISC1: Bits 0 and 1 of the input switch control register (ISC) (refer to Figure 14-11)

R01UH0028EJ0400 Rev.4.00
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78K0/Kx2-L

CHAPTER 14 SERIAL INTERFACE UART6

Figure 14-8. Format of Clock Selection Register 6 (CKSR6)

Address: FF56H After reset: 00OH R/W

Symbol 7 6 5 4 3 2 1 0
CKSR6 0 0 0 0 TPS63 TPS62 TPS61 TPS60
TPS63 TPS62 TPS61 TPS60 Base clock (fxcLke) selection™’
frrs =2 MHz | frrs =5 MHz | frrs = 10 MHz
0 0 0 0 frRs 2 MHz 5 MHz 10 MHz
0 0 0 1 fers/2 | 1 MHz 2.5 MHz 5 MHz
0 0 1 0 frrs/2® | 500 kHz 1.25 MHz 2.5 MHz
0 0 1 1 frrs/2° | 250 kHz 625 kHz 1.25 MHz
0 1 0 0 frrs/2' | 125 kHz 312.5 kHz 625 kHz
0 1 0 1 frrs/2° | 62.5 kHz 156.25 kHz 312.5 kHz
0 1 1 0 frrs/2° | 31.25 kHz 78.13 kHz 156.25 kHz
0 1 1 1 frrs/2” | 15.625 kHz 39.06 kHz 78.13 kHz
1 0 0 0 frrs/2° | 7.813 kHz 19.53 kHz 39.06 kHz
1 0 0 1 frrs/2° | 3.906 kHz 9.77 kHz 19.53 kHz
1 0 1 0 fers/2'® | 1.953 kHz 4.88 kHz 9.77 kHz
1 0 1 1 TMS50 output™=??
Other than above Setting prohibited
Notes 1. If the peripheral hardware clock (frrs) operates on the high-speed system clock (fxH) (XSEL = 1), the frrs
operating frequency varies depending on the supply voltage.
e Vpp=2.7105.5V: frrs < 10 MHz
e Vob=1.8102.7 V: fPrs < 5 MHz
2. Note the following points when selecting the TM50 output as the base clock.
e Mode in which the count clock is cleared and started upon a match of TM50 and CR50 (TMC506 = 0)
Start the operation of 8-bit timer/event counter 50 first and then enable the timer F/F inversion operation
(TMC501 = 1).
¢ PWM mode (TMC506 = 1)
Start the operation of 8-bit timer/event counter 50 first and then set the count clock to make the duty =
50%.
It is not necessary to enable (TOES50 = 1) TO50 output in any mode.
3. 78K0/KB2-L and 78K0/KC2-L only

Caution Make sure POWERG6 = 0 when rewriting TPS63 to TPS60.

Remarks

1. frrs: Peripheral hardware clock frequency
2. TMC506: Bit 6 of 8-bit timer mode control register 50 (TMC50)
TMC501: Bit 1 of TMC50

RO1UHO0028EJ0400 Rev.4.00
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78K0/Kx2-L

CHAPTER 14 SERIAL INTERFACE UART6

14.4.4 Calculation of baud rate

(1) Baud rate calculation expression
The baud rate can be calculated by the following expression.

f
e Baud rate = ;C

LK6
bpS

X

fxcke:  Frequency of base clock selected by TPS63 to TPS60 bits of CKSR6 register
k: Value set by MDL67 to MDL60 bits of BRGC6 register (k =4, 5, 6, ..., 255)
Table 14-4. Set Value of TPS63 to TPS60
TPS63 TPS62 TPS61 TPS60 Base Clock (fxcLks) Selection™™"
frRs =2 MHz | fers =5 MHz | frrs = 10 MHz
0 0 0 frrs 2 MHz 5 MHz 10 MHz
0 0 1 frrs/2 |1 MHz 2.5 MHz 5 MHz
0 0 1 0 frrs/2® | 500 kHz 1.25 MHz 2.5 MHz
0 0 1 1 fers/2® | 250 kHz 625 kHz 1.25 MHz
0 1 0 0 frrs/2' | 125 kHz 312.5 kHz 625 kHz
0 1 0 1 frrs/2° | 62.5 kHz 156.25 kHz 312.5 kHz
0 1 1 0 fers/2® | 31.25 kHz 78.13 kHz 156.25 kHz
0 1 1 1 frrs/2” | 15.625 kHz 39.06 kHz 78.13 kHz
1 0 0 0 frrs/2° | 7.813 kHz 19.53 kHz 39.06 kHz
1 0 0 1 fers/2° | 3.906 kHz 9.77 kHz 19.53 kHz
1 0 1 0 frrs/2" | 1.953 kHz 4.88 kHz 9.77 kHz
1 0 1 1 TM50 output™*?
Other than above Setting prohibited
Notes 1. If the peripheral hardware clock (frrs) operates on the high-speed system clock (fxH) (XSEL = 1), the
frrs operating frequency varies depending on the supply voltage.
e Vob=2.7105.5V: frrs < 10 MHz
e Vpop=1.8102.7 V: fPrRs < 5 MHz
2. Note the following points when selecting the TM50 output as the base clock.
e Mode in which the count clock is cleared and started upon a match of TM50 and CR50 (TMC506 =
0)
Start the operation of 8-bit timer/event counter 50 first and then enable the timer F/F inversion
operation (TMC501 = 1).
¢ PWM mode (TMC506 = 1)
Start the operation of 8-bit timer/event counter 50 first and then set the count clock to make the duty
=50%.
It is not necessary to enable (TOES50 = 1) TO50 output in any mode.
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78K0/Kx2-L

CHAPTER 16 SERIAL INTERFACES CSI10 AND CSI11

Table 16-2. Relationship Between Register Settings and Pins (4/4)

(d) Serial interface CSI11 (78K0/KA2-L (25-pin and 32-pin products))

CSIE11[TRMD11|SSE11|PM36| P36 | PM | P37 [PM35| P35 |PM02| P02 CSI11 Pin Function
37 Operation  |g111/p3e| SO11/ | SCK11/ | SSI1/
P37 P35 P02/
INTP5
0 0 x ><Nole1 ><Nme1 ><Nme1 ><Nme1 ><Nole1 ><Nme1 ><Nme1 ><Nme1 StOp P36 P37 P35Note2 P02/
INTP5
1 0 0 1 x| xRt Nt o x| Mo | e Slave Si11 P37 SCK11 P02/
reception"”®® (input) | INTP5
Note 3 —_—
1 1 X SSI1
1 1 0 [x™'|x™' 0o 0 1 x|t [t Slave P36 S0O11 | SCKi1 P02/
transmission (input) INTP5
Note 3 Note 3 —_—
1 1 X SSI1
1 1 0 1 x 0 0 1 x ot | ot Slave Sl S0O11 | SCKi1 P02/
transmission/ (input) | INTP5
1 1 < receptionNotes Note 3 SSH 1
1 0 0 1 x| xMet M 0 1 et |y et Master Si1 P37 SCK11 P02/
reception (output) | INTP5
1 1 0 [x™'|x™' 0o 0 0 1| Mt [ e Master P36 SO11 | SCK11 | P02/
transmission (output) | INTP5
1 1 0 1 X 0 0 0 1 tote | Notet Master SI1 SO11 SCK11 P02/
transmission/ (output) | INTP5
reception
Notes 1. Can be set as port function.
2. To use P37/SCK11 as port pins, clear CKP11 to 0.
3. To use the slave mode, set CKS112, CKS111, and CKS110to 1, 1, 1.
Remark x: don't care
CSIE11: Bit 7 of serial operation mode register 11 (CSIM11)
TRMD11: Bit 6 of CSIM11
CKP11: Bit 4 of serial clock selection register 11 (CSIC11)
CKS112, CKS111, CKS110: Bits 2 to 0 of CSIC11
PMx: Port mode register

Px:

Port output latch
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78K0/Kx2-L

CHAPTER 17

INTERRUPT FUNCTIONS

Address:

Symbol
IFOL

Address:

Symbol
IFOH

Address:

Symbol
IF1L

Address:

Symbol
IF1H

Caution

Figure 17-8. Format of Interrupt Request Flag Registers (IFOL, IFOH, IF1L, IF1H)
(48-pin products of 78K0/KC2-L)

FFEOH After reset: 00H R/W

<7> <6> <5> <4> <3> <2> <1> <0>
SREIF6 PIF5 ‘ PIF4 ‘ PIF3 ‘ PIF2 ‘ PIF1 PIFO LVIIF
FFE1H After reset: 0O0H R/W
<7> <6> <5> <4> <3> <2> <1> <0>
TMIFO10 TMIFO00 TMIF50 TMIFHO TMIFH1 CSIIF10 STIF6 SRIF6
FFE2H After reset: 0O0H R/W
<7> <6> <5> <4> <3> <2> <1> <0>
PIF8 PIF7 RTCIF KRIF TMIF51 RTCIIF PIF6 ADIF
FFE3H Afterreset: 00H R/W
7 6 5 <4> <3> <2> <1> <0>
0 0 0 PIF11 PIF10 PIF9 CSIIF11 IICAIFO
XXIFX Interrupt request flag
0 No interrupt request signal is generated
1 Interrupt request is generated, interrupt request status

Be sure to clear bits 5 to 7 of IF1H to 0.
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78K0/Kx2-L CHAPTER 17 INTERRUPT FUNCTIONS

Figure 17-23. Format of External Interrupt Rising Edge Enable Registers (EGPCTLO, EGPCTL1)
and External Interrupt Falling Edge Enable Registers (EGNCTLO, EGNCTL1) (4/5)

(f) 44-pin products of 78 K0/KC2-L

Address: FF48H  After reset: 00H R/W
Symbol 7 6 5 4 3 2 1 0

EGPCTLO 0 0 EGP5 EGP4 EGP3 EGP2 EGP1 EGPO

Address: FF49H  After reset: 00H R/W
Symbol 7 6 5 4 3 2 1 0
EGNCTLO 0 0 EGN5 EGN4 EGN3 EGN2 EGN1 EGNO

Address: FF4AH After reset: 00H R/W
Symbol 7 6 5 4 3 2 1 0
EGPCTL1 0 0 0 0 EGP11 EGP10 EGP9 EGP8

Address: FF4BH After reset: 00H R/W

Symbol 7 6 5 4 3 2 1 0
EGNCTLA 0 0 0 0 EGN11 EGN10 EGP9 EGP8
EGPn EGNn INTPn pin valid edge selection
0 0 Edge detection disabled
0 1 Falling edge
1 0 Rising edge
1 1 Both rising and falling edges

Caution Be sure to clear bits 6 and 7 of EGPCTLO and EGNCTLO, and bits 4 to 7 of EGPCTL1 and
EGNCTLA1 to 0 in the 44-pin products of 78 K0/KC2-L.

Remark n=0to5,8to11: 44-pin products of 78K0/KC2-L
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78K0/Kx2-L

CHAPTER 19 STANDBY FUNCTION

Table 19-1. Operating Statuses in HALT Mode (1/2)

HALT Mode Setting

When HALT Instruction Is Executed While CPU Is Operating on Main System Clock

Iltem

When CPU Is Operating on
Internal High-Speed
Oscillation Clock (fiH)

When CPU Is Operating on
X1 Clock (fx)

When CPU Is Operating on
External Main System Clock

(fexcLk)

System clock

Clock supply to the CPU is stopped

="
I

Main system clock

Operation continues (cannot
be stopped)

Status before HALT mode was set is retained

fx

Status before HALT mode
was set is retained

Operation continues (cannot
be stopped)

Status before HALT mode
was set is retained

fexcix

Operates or stops by external clock input

Operation continues (cannot
be stopped)

Subsystem clock | fxr

Status before HALT mode was set is retained

Real-time counter (RTC)

fexciks | Operates or stops by external clock input

fiL Status before HALT mode was set is retained
CPU Operation stopped
Flash memory
RAM Status before HALT mode was set is retained
Port (latch)
16-bit timer/event counter 00 Operable
8-bit timer/event 50
counter 51
8-bit timer HO

H1

Watchdog timer

Operable. Clock supply to watchdog timer stops when “internal low-speed oscillator can be
stopped by software” is set by option byte.

Clock output

A/D converter

Operational amplifiers 0, 1

Serial interface UART6

CSI10

CSI11

IICA

Key interrupt

Power-on-clear function

Low-voltage detection function

External interrupt

Operable

Remarks 1. fin:

fexcLk:

Internal high-speed oscillation clock,
External main system clock,

fexciks: External subsystem clock,

2. The functions mounted depend on the product.

Functions.

fx: X1 clock
fxt: XT1 clock

fi:  Internal low-speed oscillation clock

Refer to 1.4 Block Diagram and 1.5 Outline of
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78K0/Kx2-L

CHAPTER 19 STANDBY FUNCTION

Figure 19-4. HALT Mode Release by Reset (2/2)

(3) When subsystem clock is used as CPU clock™"'

~ HALT
instruction
(
Reset signal »
] Rese? Normal operation mode
Normal operation Reset [POCSSNG| —(internal high-speed
Status of CPU  (subsystem clock) HALT mode period |(1210514s) oscillation clock)
Oscillation| Oscillation
Subsystem clock Oscillates stopped | stopped | Oscillates
(XT1 oscillation) |

Notes 1.
2.

X1

Oscillation stabilization time
(measure by the user)°**2

Starting XT1 oscillation is
specified by software.

78K0/KC2-L only
Oscillation stabilization time is not required when using the external subsystem clock (fexciks) as the
subsystem clock.

Table 19-2. Operation in Response to Interrupt Request in HALT Mode

Release Source MKxx PRxx IE ISP Operation
Maskable interrupt 0 0 0 x Next address
request instruction execution

0 0 1 X Interrupt servicing
execution
0 1 0 1 Next address
0 1 « 0 instruction execution
0 1 1 1 Interrupt servicing
execution
1 x x X HALT mode held
Reset - - X X Reset processing
don’t care

19.2.2 STOP mode

(1) STOP mode setting and operating statuses
The STOP mode is set by executing the STOP instruction, and it can be set only when the CPU clock before the
setting was the main system clock.

Caution Because the interrupt request signal is used to clear the standby mode, if there is an interrupt
source with the interrupt request flag set and the interrupt mask flag reset, the standby mode is
immediately cleared if set. Thus, the STOP mode is reset to the HALT mode immediately after
execution of the STOP instruction and the system returns to the operating mode as soon as the
wait time set using the oscillation stabilization time select register (OSTS) has elapsed.

The operating statuses in the STOP mode are shown below.
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78K0/Kx2-L CHAPTER 28 ELECTRICAL SPECIFICATIONS

Caution The pins mounted depend on the product. Refer to Caution 2 at the beginning of this chapter.

Absolute Maximum Ratings (Ta = 25°C) (78KO0/KY2-L, 78K0/KA2-L (20 pins), 78K0/KB2-L, 78K0/KC2-L) (1/2)

Parameter Symbol Conditions Ratings Unit
Supply voltage Vop -0.5t0 +6.5
Vss -0.5t0 +0.3 \Y
AVrer -0.5 to Voo + 0.3 Vv
AVss -0.5t0 +0.3 \Y
REGC pin input voltage™™** | Vireac -0.5t0 +3.6 Y

and —0.5 to Voo +0.3

Input voltage Vi P00 to P02, P10 to P17, P30 to P33, P40 -0.3 to Voo + 0.3"" " v
to P42, P60 to P63, P70 to P75, P120 to
P125, X1, X2, XT1, XT2, RESET

Viz P20 to P27 -0.3 to AVrer + 0.3 \'
and -0.3 to Voo + 0.3"""

Output voltage Vor P00 to P02, P10 to P17, P30 to P33, P40 -0.3 to Voo + 0.3""" v
to P42, P60 to P63, P70 to P75, P120
Voz P20 to P27 -0.3 to AVrer + 0.3"""
Analog input voltage Vani ANIO to ANI7, AMPO+, AMPO- —0.3 to AVRer + 0.3"""
and -0.3 to Voo + 0.3"*"
Vanz ANI8 to ANI10, AMP1+, AMP1- -0.3 to Voo + 0.3""" \Y

Notes 1. Must be 6.5 V or lower.
2. Connect the REGC pin to Vss via a capacitor (0.47 to 1 4F). This value regulates the absolute maximum rating
of the REGC pin. Do not use this pin with voltage applied to it.

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 port pins.
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78K0/Kx2-L CHAPTER 28 ELECTRICAL SPECIFICATIONS

Caution The pins mounted depend on the product. Refer to Caution 2 at the beginning of this chapter.

Key Interrupt Input Timing

KRO to KR5

RESET Input Timing

RESET

/"
N/
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