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78K0/Kx2 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 CHAPTER 3 CPU ARCHITECTURE

3.4.7 Based addressing

[Function]
8-bit immediate data is added as offset data to the contents of the base register, that is, the HL register pair in the
register bank specified by the register bank select flag (RBSO and RBS1), and the sum is used to address the
memory. Addition is performed by expanding the offset data as a positive number to 16 bits. A carry from the 16th
bit is ignored.
This addressing can be carried out for all of the memory spaces. However, before addressing a memory bank that
is not set by the memory bank select register (BANK), change the setting of the memory bank by using BANK.

[Operand format]

Identifier Description

- [HL + byte]

[Description example]

MOV A, [HL + 10H]; when setting byte to 10H

Operation code |1 o1 o0 1 1 1 0|

[llustration]

16 8 7 0
HL H L
+10
7 Memory 0

The contents of the memory
addressed are transferred.

7 0

A
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78K0/Kx2

CHAPTER 5 PORT FUNCTIONS

Table 5-3. Port Functions (1/3)

KB2|KC2|KD2|KES|KF2| Function 1/0 Function After Alternate
Name Reset Function
v | N | v |Poo 110 Port 0. Input TI000
V| V|V [Pot VG port. port TI010/TO00
Input/output can be specified in 1-bit units.
— | = |Note1Note2| | P02 . . " SO11
Use of an on-chip pull-up resistor can be specified by
- | = Motetnote2 Y | PO3 a software setting. Sl
- | = | - poteg v [PO4 SCK11
- | = | - otz ¥ |PO5 TI001/SSI11
- | = | - poteg ¥ [POB TI011/TOO1
NI N[N NN ]P0 110 Port 1. Input SCK10/TxDO
V|V VY|V Pr VO port. port SI10/RxDO
Input/output can be specified in 1-bit units.
Vv vV ]V e pLITOIDI can be spectied N 5010
Use of an on-chip pull-up resistor can be specified by
ViV || V] AN]|PI3 a software setting. TxD6
VNNV |V ]P4 RxD6
VIV V| V| |Pi5 TOHO
NN AN V]|V ]|PI6 TOH1/INTP5
NN NN NP7 TI50/TO50
NN NN Y| P20 1/0 Port 2. Analog | ANIO
V|V VY|V Pe VO port nput | ANI
Input/output can be specified in 1-bit units.
NN NN N P22 P P P ANI2
VI V[ V] V]V |P23 ANI3
— [ VNNV | P24 ANI4
— | N NN NP2 ANI5
- INote3 vV | ¥ | ¥ | P26 ANI6
— MNotes N | V| ¥ [P27 ANI7
NN | YN |[P30 110 Port 3. Analog | INTP1
SV IV VA I =¥ /O port. input INTP2/
Input/output can be specified in 1-bit units. OCD1AY"*
Use of an on-chip pull-up resistor can be specified b
VIV V[V e TP PP petiet™ INTP3/
a software setting.
OCD1BNote4
VIV || V] A]|P33 TI51/TO51/
INTP4
Notes 1. The 78K0/KD2 products are only provided with port functions (P02 and P03) and not alternate functions.
2. The 78K0/KE2 products whose flash memory is less than 32 KB are only provided with port functions (P02
to P06) and not alternate functions. The 78KO0/KE2 products whose flash memory is at least 48 KB are
provided with port functions (P02 to P06) and alternate functions.
3. This is not mounted onto 38-pin products of the 78K0/KC2. For the 38-pin products, be sure to set bits 6
and 7 of PM2 to “1” and bits 6 and 7 of P2 to “0”.
4. OCD1A and OCD1B are provided to the products with an on-chip debug function (¢«PD78F05xxD and

Remark +: Mounted, —: Not mounted

78F05xxDA) only.
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78K0/Kx2 CHAPTER 6 CLOCK GENERATOR

Figure 6-4. Format of Clock Operation Mode Select Register (OSCCTL)
(78K0/KC2, 78K0/KD2, 78K0/KE2, and 78K0/KF2)

Address: FFO9FH After reset: OOH R/W

Symbol <7> <6> <5> <4> 3 2 1 <0>
osccTL | Excik | oscseL |Exciks* loscses™| o | o | o AMPH
EXCLK OSCSEL | High-speed system clock P121/X1 pin P122/X2/EXCLK pin
pin operation mode
0 0 I/O port mode I/0 port
0 1 X1 oscillation mode Crystal/ceramic resonator connection
1 0 I/O port mode I/O port
1 1 External clock input 1/0 port External clock input
mode
AMPH Operating frequency control
0 1 MHz < fxi < 10 MHz
1 10 MHz < fxn < 20 MHz

Note EXCLKS and OSCSELS are used in combination with XTSTART (bit 6 of the processor clock
control register (PCC)). See (3) Setting of operation mode for subsystem clock pin.

Cautions 1. Be sure to set AMPH to 1 if the high-speed system clock oscillation frequency
exceeds 10 MHz.
<R> 2. Set AMPH before setting the main clock mode register (MCM).

3. Set AMPH before setting the peripheral functions after a reset release. The value of
AMPH can be changed only once after a reset release. When the high-speed system
clock (X1 oscillation) is selected as the CPU clock, supply of the CPU clock is
stopped for 4.06 to 16.12 ys after AMPH is set to 1. When the high-speed system
clock (external clock input) is selected as the CPU clock, supply of the CPU clock is
stopped for the duration of 160 external clocks after AMPH is set to 1.

4. If the STOP instruction is executed when AMPH = 1, supply of the CPU clock is
stopped for 4.06 to 16.12 us after the STOP mode is released when the internal high-
speed oscillation clock is selected as the CPU clock, or for the duration of 160
external clocks when the high-speed system clock (external clock input) is selected
as the CPU clock. When the high-speed system clock (X1 oscillation) is selected as
the CPU clock, the oscillation stabilization time is counted after the STOP mode is
released.

5. To change the value of EXCLK and OSCSEL, be sure to confirm that bit 7 (MSTOP) of
the main OSC control register (MOC) is 1 (the X1 oscillator stops or the external
clock from the EXCLK pin is disabled).

6. Be sure to clear bits 1 to 3 to 0.

Remark fxH: High-speed system clock oscillation frequency

RO1UHO008EJ0401 Rev.4.01 231
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78K0/Kx2 CHAPTER 6 CLOCK GENERATOR

<2> Setting the high-speed system clock as the main system clock (MCM register)
When XSEL and MCMO are set to 1, the high-speed system clock is supplied as the main system clock and
peripheral hardware clock.

XSEL MCMO Selection of Main System Clock and Clock Supplied to Peripheral Hardware
Main System Clock (fxp) Peripheral Hardware Clock (frrs)
1 1 High-speed system clock (fxH) High-speed system clock (fxH)

Caution If the high-speed system clock is selected as the main system clock, a clock other than the
high-speed system clock cannot be set as the peripheral hardware clock.

<3> Setting the main system clock as the CPU clock and selecting the division ratio (PCC register)
When CSS is cleared to 0, the main system clock is supplied to the CPU. To select the CPU clock division
ratio, use PCCO0, PCC1, and PCC2.

CSS PCC2 PCCA1 PCCO CPU Clock (fcru) Selection
0 0 0 0 fxp
0 0 1 fxp/2 (default)
0 1 0 fxp/2°
0 1 1 fxp/2°
1 0 0 fxp/2*
Other than above Setting prohibited

(4) Example of setting procedure when stopping the high-speed system clock
The high-speed system clock can be stopped in the following two ways.
¢ Executing the STOP instruction and stopping the X1 oscillation (disabling clock input if the external clock is used)
e Setting MSTOP to 1 and stopping the X1 oscillation (disabling clock input if the external clock is used)

(a) To execute a STOP instruction
<1> Setting to stop peripheral hardware
Stop peripheral hardware that cannot be used in the STOP mode (for peripheral hardware that cannot be
used in STOP mode, see CHAPTER 22 STANDBY FUNCTION).

<2> Setting the X1 clock oscillation stabilization time after standby release
When the CPU is operating on the X1 clock, set the value of the OSTS register before the STOP
instruction is executed.

<3> Executing the STOP instruction
When the STOP instruction is executed, the system is placed in the STOP mode and X1 oscillation is
stopped (the input of the external clock is disabled).

RO1UHO008EJ0401 Rev.4.01 250
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78K0/Kx2 CHAPTER 7 16-BIT TIMER/EVENT COUNTERS 00 AND 01

(5) Port mode register 0 (PMO)
This register sets port 0 input/output in 1-bit units.

When using the P01/TO00/TI010 and P06/TO01/TI011 pins for timer output, set PMO1 and PMO06 and the output
latches of PO1 and P06 to 0.

When using the P00/TI000, PO1/TO00/TI010, PO5/TI001/SSI11, and PO6/TO01/TIO11 pins for timer input, set PMOO,
PMO01, PMO05, and PMO06 to 1. At this time, the output latches of P00, P01, P05, and P06 may be 0 or 1.

PMO can be set by a 1-bit or 8-bit memory manipulation instruction.

Reset signal generation sets PMO0 to FFH.

Figure 7-15. Format of Port Mode Register 0 (PMO)

Address: FF20H After reset: FFH R/W

Symbol 7 6 5 4 3 2 1 0

PMO| 1 |PMO6|PMO5|PMO04|PMO3|PMO02|PMO1|PMOO

PMONn POn pin I/O mode selection (n = 0 to 6)

0 Output mode (output buffer on)

1 Input mode (output buffer off)

Remark The figure shown above presents the format of port mode register 0 of 78K0/KF2
products. For the format of port mode register 0 of other products, see (1) Port mode
registers (PMxx) in 5.3 Registers Controlling Port Function.
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78K0/Kx2 CHAPTER 7 16-BIT TIMER/EVENT COUNTERS 00 AND 01

(2) Operation in clear & start mode entered by TI0OOn pin valid edge input
(CR0OON: compare register, CR01n: capture register)

Figure 7-29. Block Diagram of Clear & Start Mode Entered by TIOOn Pin Valid Edge Input
(CROON: Compare Register, CR01n: Capture Register)

. Edge
Ti00n pin © dete?:tor
Clear
Count clock \ Timer counter
r ) (TMOn)
- {} Match signal Interrupt signal
Operable bits {} I (INTTMOON)
TMCONn3, TMCONn2
Compare register Output M )
(CROON) controller ©T00n pin
Capture signal || Capture register Interrupt signal
(CRO1n) (INTTMO1n)

Figure 7-30. Timing Example of Clear & Start Mode Entered by TIOOn Pin Valid Edge Input
(CROON: Compare Register, CR01n: Capture Register) (1/2)

(a) TOCOn = 13H, PRMOn = 10H, CRCOn, = 04H, TMCOn = 08H, CROOn = 0001H

M N P Q

TMOn register

0000H

Operable bits 00 >
(TMCOn3, TMCOn2)

Capture & count clear input _l _|
(TI0ON pin input)

Compare register
(CROON) >< 0001H
Compare match interrupt '| '| '| '| '|
(INTTMOON)
Capture register
(CRO1n) 0000H M > N S P <
Capture interrupt '| '| '| '|
(INTTMO1n)

TOON output

10

rolr—

This is an application example where the TOOn output level is inverted when the count value has been captured &
cleared.

The count value is captured to CRO1n and TMOn is cleared (to 0000H) when the valid edge of the TIOOn pin is
detected. When the count value of TMOn is 0001H, a compare match interrupt signal (INTTMOQOnN) is generated, and
the TOON output level is inverted.

Remark n=0: 78K0/KE2 products whose flash memory is less than 32 KB, and 78K0/KB2, 78K0/KC2,
78K0/KD2 products
n =0, 1: 78K0/KE2 products whose flash memory is at least 48 KB, and 78K0/KF2 products

RO1UHO008EJ0401 Rev.4.01 301
Jul 15, 2010 RENESAS



78K0/Kx2 CHAPTER 8 8-BIT TIMER/EVENT COUNTERS 50 AND 51

Figure 8-14. PWM Output Operation Timing

(a) Basic operation (active level = H)

|t|

Count clock |||| |||||||||| |||||| |||||||||| ||||||
TM5n __00H[01H] |FFH|OOH|01H|02H| | N |N+1| |FFH|00H|01H|02H| |M| 00H
1
1

CR5n N . . . .

| | | | | |
TCE5n _I ; ; 1 1 ; |
1 1 1 1 1 1
1 1 1 1 1 1
INTTMS5n - 1 ! - . 1 : !
1 1 1 1

TOSN . - R m I
4

<1> Inactive level <2> Active level <3> Inactive level <5> Inactive level

<2> Active level

(b) CR5n = 00H
| 1 |
Countclock_l LI L. _|_|_|_|_|_|_|_|_|_L _|_|_|_|_|_|_|_|_|_L JLLL
TMsn _oH [oTA] - TFFAJGoATOTHTGZH] |FFH|00H|01H|02H| |M|00H
.

CR5n 00H

1

TCE5n __| :

1

INTTM5n [ M

i

TO5n L (Inactive level)

(c) CR5n = FFH

TM5n __00H [01H] |FFH|00H|01H|02H| |FFH|00H|01H|02H| |M|00H
1
1

CR5n FFH o . .
1 1 1 1 1 :
TCE5n _I o ; 1 o ; 1 1 o |
1 1 1 1 1 1
1
INTTM5n I I R o
1 1 1 1
TO5n [ o L] I
' o atoe e |
<1> Inactive level <2> Active level <2> Active level

<5> Inactive level
<3> Inactive level

Remarks 1. <1> to <3> and <5> in Figure 8-14 (a) and (c) correspond to <1> to <3> and <5> in | PWM output operation|

in 8.4.4 (1) PWM output basic operation.
2. n=0,1
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78K0/Kx2

CHAPTER 15 SERIAL INTERFACE UART6

Figure 15-18. Timing of Ending Continuous Transmission

INTST6 N\ N\ /\
TXB6 Data(n-1) X Data (n)
TXS6 X Data (n — 1) X Data (n) X_FF
TXBF6 \> / \> : >
TXSF6 \
POWERS or TXE6 \/_

Remark TxD6:

INTST6:
TXB6:
TXS6:
ASIFé6:
TXBF®6:
TXSF6:
POWERS6:
TXE®6:

TxD6 pin (output)

Interrupt request signal

Transmit buffer register 6

Transmit shift register 6

Asynchronous serial interface transmission status register 6

Bit 1 of ASIF6

Bit 0 of ASIF6

Bit 7 of asynchronous serial interface operation mode register (ASIM6)
Bit 6 of asynchronous serial interface operation mode register (ASIM6)

RO1UHOO08EJ0401 Rev.4.01
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78K0/Kx2

CHAPTER 16 SERIAL INTERFACES CSI10 AND CSI11

Notes 1.

The frequency that can be used for the peripheral hardware clock (frrs) differs depending on the power
supply voltage and product specifications.

Supply Voltage

Conventional-specification Products
(#PD78F05xx and 78F05xxD)

Expanded-specification Products
(#PD78F05xxA and 78F05xxDA)

40V<Vopb<55V

fers <20 MHz

27V<Vop<40V

frrRs < 10 MHz

fers <20 MHz

1.8V<Vop<27V
(Standard products and
(A) grade products only)

frrs <5 MHz

fers <5 MHz

(The values shown in the table above are those when fPRS = fxH (XSEL = 1).)
Set the serial clock to satisfy the following conditions.

Conventional-specification Products (#PD78F05xx and 78F05xxD) and
Expanded-specification Products (#PD78F05xxA and 78F05xxDA)

Supply Voltage

Standard Products

(A) Grade Products

(A2) Grade Products

40V<Vop<55V

Serial clock < 6.25 MHz

Serial clock <5 MHz

Serial clock <5 MHz

27V<Vopb<40V

Serial clock <4 MHz

Serial clock < 2.5 MHz

Serial clock < 2.5 MHz

1.8V<Vop<27V

Serial clock <2 MHz

Serial clock < 1.66 MHz

Do not start communication with the external clock from the SCK10 pin 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.

Cautions 1. Do not write to CSIC10 while CSIE10 = 1 (operation enabled).
2. To use P10/SCK10/TxD0 and P12/SO10 as general-purpose ports, set CSIC10 in the default status

(00H).

3. The phase type of the data clock is type 1 after reset.

Remark frrs: Peripheral hardware clock frequency

RO1UHOO08EJ0401 Rev.4.01
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<R>

78K0/Kx2 CHAPTER 18 SERIAL INTERFACE IICO
Figure 18-5. Format of IIC Control Register 0 (11CCO0) (3/4)
STTO™™ Start condition trigger
0 Do not generate a start condition.
1 When bus is released (in standby state, when IICBSY = 0):
If this bit is set (1), a start condition is generated (startup as the master).
When a third party is communicating:
e When communication reservation function is enabled (IICRSV = 0)
Functions as the start condition reservation flag. When set to 1, automatically generates a start condition
after the bus is released.
 When communication reservation function is disabled (ICRSV = 1)
Even if this bit is set (1), the STTO is cleared and the STTO clear flag (STCF) is set (1). No start condition is
generated.
In the wait state (when master device):
Generates a restart condition after releasing the wait.
Cautions concerning set timing
* For master reception: Cannot be set to 1 during transfer. Can be set to 1 only in the waiting period when ACKEO has
been cleared to 0 and slave has been notified of final reception.
o For master transmission: A start condition cannot be generated normally during the acknowledge period. Set to 1 during
the wait period that follows output of the ninth clock.
e Cannot be set to 1 at the same time as stop condition trigger (SPTO0).
o Setting the STTO bit to 1 and then setting it again before it is cleared to 0 is prohibited.
Condition for clearing (STTO = 0) Condition for setting (STTO = 1)
o Cleared by setting SSTO bit to 1 while communication e Set by instruction
reservation is prohibited.
o Cleared by loss in arbitration
o Cleared after start condition is generated by master device
o Cleared by LRELO = 1 (exit from communications)
e When IICEO = 0 (operation stop)
¢ Reset
Note The signal of this bit is invalid while IICEOQ is 0.
Remarks 1. Bit 1 (STT0) becomes 0 when it is read after data setting.
2. lICRSV: Bit 0 of lIC flag register (IICFO)
STCF: Bit 7 of IIC flag register (IICFO)
RO1UHO008EJ0401 Rev.4.01 559
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78K0/Kx2 CHAPTER 18 SERIAL INTERFACE 1ICO

18.5.5 Stop condition

When the SCLO pin is at high level, changing the SDAO pin from low level to high level generates a stop condition.

A stop condition is a signal that the master device generates to the slave device when serial transfer has been
completed. When the device is used as a slave, stop conditions can be detected.

Figure 18-17. Stop Condition

_________

SCLO

SDAO

A stop condition is generated when bit 0 (SPTO) of 1IC control register 0 (IICCO) is set to 1. When the stop condition is
detected, bit 0 (SPDO) of IIC status register 0 (IICSO) is set to 1 and INTIICO is generated when bit 4 (SPIEO) of [ICCO
register is setto 1.

RO1UHO008EJ0401 Rev.4.01 573
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78K0/Kx2 CHAPTER 18 SERIAL INTERFACE 1ICO

18.5.12 Arbitration

When several master devices simultaneously generate a start condition (when STTO is set to 1 before STDO is set to 1),
communication among the master devices is performed as the number of clocks are adjusted until the data differs. This
kind of operation is called arbitration.

When one of the master devices loses in arbitration, an arbitration loss flag (ALDO) in IIC status register 0 (1ICS0) is set
(1) via the timing by which the arbitration loss occurred, and the SCLO and SDAO lines are both set to high impedance,
which releases the bus.

The arbitration loss is detected based on the timing of the next interrupt request (the eighth or ninth clock, when a stop
condition is detected, etc.) and the ALDO = 1 setting that has been made by software.

For details of interrupt request timing, see 18.5.17 Timing of I°C interrupt request (INTIICO) occurrence.

Remark STDO: Bit 1 of IIC status register 0 (IICSO0)
STTO: Bit 1 of IIC control register 0 (11ICCO)

Figure 18-19. Arbitration Timing Example

Master 1

SDAO

Master 2

SCLO

SDAO

Transfer lines

=L N
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78K0/Kx2 CHAPTER 19 MULTIPLIER/DIVIDER

The functions of MDAO when an operation is executed are shown in the table below.

Table 19-2. Functions of MDAO During Operation Execution

DMUSELO Operation Mode Setting Operation Result
0 Division mode Dividend Division result (quotient)
1 Multiplication mode Higher 16 bits: 0, Lower Multiplication result
16 bits: Multiplier A (product)

Remark DMUSELO: Bit 0 of multiplier/divider control register 0 (DMUCO)

The register configuration differs between when multiplication is executed and when division is executed, as
follows.

¢ Register configuration during multiplication
<Multiplier A> <Multiplier B> <Product>
MDAO (bits 15 to 0) x MDBO (bits 15 to 0) = MDAO (bits 31 to 0)

¢ Register configuration during division
<Dividend> <Divisor> <Quotient> <Remainder>
MDAO (bits 31 to 0) + MDBO (bits 15 to 0) = MDAO (bits 31 to 0) ... SDRO (bits 15 to 0)

MDAO fetches the calculation result as soon as the clock is input, when bit 7 (DMUE) of multiplier/divider control
register 0 (DMUCO) is set to 1.

MDAOH and MDAOL can be set by an 8-bit or 16-bit memory manipulation instruction.

Reset signal generation clears MDAOH and MDAOL to O000H.

(3) Multiplication/division data register BO (MDBO0)
MDBO is a register that stores a 16-bit multiplier B in the multiplication mode and a 16-bit divisor in the division
mode.
MDBO can be set by an 8-bit or 16-bit memory manipulation instruction.
Reset signal generation clears MDBO to 0000H.

Figure 19-4. Format of Multiplication/Division Data Register BO (MDBO0)

Address: FF66H, FF67H  After reset: 0000H R/W
Symbol FF67H (MDBOH) FF66H (MDBOL)

N N
4 N 7 A

MDBO MDB | MDB | MDB | MDB | MDB | MDB | MDB | MDB | MDB | MDB | MDB | MDB | MDB | MDB | MDB | MDB
015 | 014 | 013 | 012 | 011 | 010 | 009 | 008 | 007 | 006 | 005 | 004 | 003 | 002 | 001 | 000

Cautions 1. Do not change the value of MDBO during operation processing (while bit 7 (DMUE) of
multiplier/divider control register 0 (DMUCO) is 1). Even in this case, the operation is executed,
but the result is undefined.

2. Do not clear MDBO to 0000H in the division mode. If set, undefined operation results are stored
in MDAO and SDRO.
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78K0/Kx2 CHAPTER 25 LOW-VOLTAGE DETECTOR

Figure 25-5. Timing of Low-Voltage Detector Internal Reset Signal Generation
(Detects Level of Supply Voltage (Vob)) (2/2)

(2) In2.7 V/1.59 V POC mode (option byte: POCMODE = 1)

Supply voltage (Vob)
Vivi

2.7V (TYP)
Vroc=1.59 V (TYP.)

T o B Time
LVIMK flag TN — — —
(set by software) H'*" i\ ' ' ' ' ' b
P <1> : : : : P
LVISEL flag REE N L P
(set by software) L o ' '
ol | | | | b
LVION flag ! T ; T y T r
(set by software) ' , Not cleared "Not cleared H
L l<as Lo Lo 5
oo ' : : : ' \Clear
1 —=—=—<5> Wait time | ' , Lo
LVIF flag P " ! |_\
A : - =
LVIMD flag PN ' — —
(set by software) : : 'Not cleared 'Not cleared ;
_ 7> : : : v
' ' ' i Clear

LVIRF flaghete3

§

LVI reset signal

'Cleared by
1software

' Cleared by
1 software

POC reset signal

Internal reset signal

Notes 1. The LVIMK flag is set to “1” by reset signal generation.
2. The LVIF flag may be set (1).
3. LVIRF is bit 0 of the reset control flag register (RESF). For details of RESF, see CHAPTER 23 RESET
FUNCTION.

Remark <1>to <7> in Figure 25-5 above correspond to <1> to <7> in the description of “When starting operation” in
25.4.1 (1) When detecting level of supply voltage (Vob).
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78K0/Kx2 CHAPTER 30 ELECTRICAL SPECIFICATIONS (STANDARD PRODUCTS)

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

DC Characteristics (4/4)
(Ta =-40 to +85°C, 1.8 V < Vob = EVpp < 5.5 V, AVRer < Vbp, Vss = EVss = AVss =0 V)

Parameter Symbol Conditions MIN. TYP. MAX. Unit

Supply current™*’ Ipp1 Operating | fxu = 20 MHz, Square wave input 3.2 5.5 mA

mode Vob = 5.0 V "°? Resonator connection 45 6.9 mA

fx1 = 10 MHz, Square wave input 1.6 2.8 mA

Vop = 5.0 V "2° Resonator connection 2.3 3.9 mA

fx1 =10 MHz, Square wave input 1.5 2.7 mA

Vop = 3.0 V "*=*° Resonator connection 2.2 3.2 mA

fx1 = 5 MHz, Square wave input 0.9 1.6 mA

Vop = 3.0 V "*=>° Resonator connection 1.3 2.0 mA

fx1 = 5 MHz, Square wave input 0.7 1.4 mA

Vop = 2.0 V "o=2? Resonator connection 1.0 1.6 mA

frH = 8 MHz, Voo = 5.0 V "** 1.4 25 mA

fsus = 32.768 kHz, Square wave input 6 25 HA

Vob = 5.0 V "°*°° Resonator connection 15 30 LA

Iop2 HALT fxH = 20 MHz, Square wave input 0.8 2.6 mA

mode Vop = 5.0 V "2 Resonator connection 2.0 4.4 mA

fxn = 10 MHz, Square wave input 0.4 1.3 mA

Vop = 5.0 V "2 Resonator connection 1.0 2.4 mA

fx1 = 5 MHz, Square wave input 0.2 0.65 mA

Vop = 3.0 V "o=?° Resonator connection 0.5 1.1 mA

frRH = 8 MHz, Voo = 5.0 V *** 0.4 1.2 mA

fsus = 32.768 kHz, Square wave input 3.0 22 LA

Vop = 5.0 V "°° Resonator connection 12 25 LA

Iops"**® | STOP mode 1 20 LA

Ta= —-40to +70 °C 1 10 HA

A/D converter laoc*®” | 2.3 V < AVrer < Voo, ADCS =1 0.86 1.9 mA

operating current

Watchdog timer Iwot"***® | During 240 kHz internal low-speed oscillation clock 5 10 7.
operating current operation

LVI operating current | lvi™*® 9 18 LA

Remarks 1. fxH:

2. fRH:
3. fsus:

High-speed system clock frequency (X1 clock oscillation frequency or external main system clock

frequency)

Internal high-speed oscillation clock frequency

Subsystem clock frequency (XT1 clock oscillation frequency or external subsystem clock frequency)

(Notes on next page)
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78K0/Kx2

CHAPTER 31 ELECTRICAL SPECIFICATIONS ((A) GRADE PRODUCTS)

(2) Non-port functions

detector (LVI)

Port 78K0/KB2 78K0/KC2 78K0/KD2 78K0/KE2 78K0/KF2
30/36 Pins 38 Pins 44 Pins 48 Pins 52 Pins 64 Pins 80 Pins
Power supply, | Voo, EVoo"™", | Voo, AVRer, Vss, AVss Vob, EVbp, Vss, EVss, AVRer,
ground Vss, EVss"™", AVss
AVrer, AVss
Regulator REGC
Reset RESET
Clock X1, X2, X1, X2, XT1, XT2, EXCLK, EXCLKS
oscillation EXCLK
Writing to FLMDO
flash memory
Interrupt INTPO to INTP5 INTPO to INTP6 ‘ INTPO to INTP7
Key interrupt - KRO, KR1 KRO to KR3 KRO to KR7
TMO0 TI000, TI010, TO0O
TMO1 - ‘ TI001"*% TI011"*2, TOO1""*
aEs TM50 TI50, TO50
F | TM51 TI51, TO51
TMHO TOHO
TMHA1 TOH1
UARTO RxDO, TxDO
UART6 RxD6, TxD6
o 11CO SCLO, SDAO | SCLO, SDAO, EXSCLO
© p—
S [ CcsI10 SCK10, SI10, SO10
c —
5 |CsIn - SCK11"*? SI11""?
k5 S011%*2 SSI11"*?
(n —
CSIA0 SCKAO, SIA0,
SOAO0, BUSYO,
STBO
A/D converter | ANIO to ANI3 | ANIO to ANI5 | ANIO to ANI7
Clock output - PCL
Buzzer output - BUZ
Low-voltage EXLVI

Notes 1. This is not mounted onto 30-pin products.
2. This is not mounted onto the 78K0/KE2 products whose flash memory is less than 32 KB.
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78K0/Kx2

CHAPTER 31 ELECTRICAL SPECIFICATIONS ((A) GRADE PRODUCTS)

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

Serial Transfer Timing (2/2)

CSIAO:
Vs 45
oo w X o X w X X o
SIA0 D2 D1 DO >< >< D7
tsiKs, 4 [4——1——mle—m tksSI3, 4
tkHa, 4
— tra B
/  \ 7
SCKAO0
—1—1=~— tR4
tkLs, 4
tkevs, 4 tsep tsBw
STBO
CSIAO0 (busy processing):
sckao 7/ \ 8 / \oghee NofoNee \10 + nhete! 1
Ve em-. ’ Y - ’ I__s%____'
tay | teyH tsps
S I

BUSYO
(active-high)

Note SCKAO does not become low level

shown.

here, but the timing is illustrated

so that the timing specifications can be
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78K0/Kx2 APPENDIX D LIST OF CAUTIONS
(15/30)
§| Function Details of Cautions Page
o|® Function
a|.Q
£l%
O|s
S
Y | % |Serial UART mode If clock supply to serial interface UARTO is not stopped (e.g., in the HALT mode), p.432 [
E, @ linterface normal operation continues. If clock supply to serial interface UARTO is stopped (e.g.,
3 UARTO in the STOP mode), each register stops operating, and holds the value immediately
5 before clock supply was stopped. The TxDO pin also holds the value immediately
before clock supply was stopped and outputs it. However, the operation is not
guaranteed after clock supply is resumed. Therefore, reset the circuit so that
POWERO = 0, RXEO = 0, and TXEO = 0.
Set POWERO = 1 and then set TXEO = 1 (transmission) or RXEO = 1 (reception) to p.432 [
start communication.
TXEO and RXEQ are synchronized by the base clock (fxcLko) set by BRGCO. To p.432 []
enable transmission or reception again, set TXEO or RXEO to 1 at least two clocks of
base clock after TXEO or RXEO has been cleared to 0. If TXEO or RXEO is set within
two clocks of base clock, the transmission circuit or reception circuit may not be
initialized.
Set transmit data to TXSO at least one base clock (fxcLko) after setting TXEO = 1. pp. 432, []
435
TXSO0: Transmit Do not write the next transmit data to TXS0 before the transmission completion p.435 [
shift register 0 interrupt signal (INTSTO) is generated.
ASIMO: To start the transmission, set POWERQO to 1 and then set TXEO to 1. To stop the p.437 [
Asynchronous transmission, clear TXEO to 0, and then clear POWERO to 0.
serial interface |7 start the reception, set POWERO to 1 and then set RXEO to 1. To stop the p.437 [
operation mode | reception, clear RXEO to 0, and then clear POWERO to 0.
register 0 Set POWERO to 1 and then set RXEO to 1 while a high level is input to the RxDO pin. |p. 437 []
If POWERQO is set to 1 and RXEQ is set to 1 while a low level is input, reception is
started.
TXEO and RXEQ are synchronized by the base clock (fxcLko) set by BRGCO. To p.437 [
enable transmission or reception again, set TXEO or RXEO to 1 at least two clocks of
base clock after TXEO or RXEO has been cleared to 0. If TXEO or RXEO is set within
two clocks of base clock, the transmission circuit or reception circuit may not be
initialized.
Set transmit data to TXSO at least one base clock (fxcLko) after setting TXEO = 1. p.437 [
Clear the TXEO and RXEQO bits to 0 before rewriting the PS01, PS00, and CLO bits. p.437 [
Make sure that TXEO = 0 when rewriting the SLO bit. Reception is always performed |p. 437 []
with “number of stop bits = 17, and therefore, is not affected by the set value of the
SLO bit.
Be sure to set bit 0 to 1. p.437 [
ASIS0: The operation of the PEO bit differs depending on the set values of the PS01 and p.438 [
Asynchronous PSO00 bits of asynchronous serial interface operation mode register 0 (ASIMO)
serial interface | Only the first bit of the receive data is checked as the stop bit, regardless of the p.438 []
reception error  Inymber of stop bits.
status register 0 If an overrun error occurs, the next receive data is not written to receive buffer register [p. 438 []
0 (RXBO) but discarded.
If data is read from ASISO0, a wait cycle is generated. Do not read data from ASISO p.438 [
when the peripheral hardware clock (frrs) is stopped. For details, see CHAPTER 36
CAUTIONS FOR WAIT.
BRGCO: Baud Make sure that bit 6 (TXEO) and bit 5 (RXEO) of the ASIMO register = 0 when rewriting |p. 440 []
rate generator  |the MDLO4 to MDLOO bits.
control register 0 |Make sure that bit 7 (POWERO) of the ASIMO register = 0 when rewriting the TPS01 |p. 440 [
L and TPSO00 bits.
g The baud rate value is the output clock of the 5-bit counter divided by 2. p.440 []
T
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