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78K0/1x2

CHAPTER 1 OUTLINE

1.4 Block Diagram

1.4.1 78K0/1Y2
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TOX10/P33 =~—
TOX11/P34 —~—]

16-bit TIMER X1

<TI000>/P121 ——
<TI000>/P125 ——

16-bit TIMER/
EVENT COUNTER 00
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8-bit TIMER 51

<TOH1>/P34 -—|

8-bit TIMER H1

g 0 0 88
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A/D CONVERTER

PGAINNte/p2] ——

PROGRAMMABLE
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COMPARATOR
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PORT 2 K5~ >P20, P21, P23 t0 P25
PORT 3 K4 »P31to P34
PORT 12 K 3 1P121, P122, P125
POWER ON CLEAR/
LOW VOLTAGE CF;%CT/;\SL
INDICATOR
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[~—TOOLCO/X1, TOOLC1/P31
TOOLDO/X2, TOOLD1/P32

SYSTEM
CONTROL RESET/P125
X1/P121
INTERNAL X2/EXCLK/P122
HIGH-SPEED
OSCILLATOR
VOLTAGE
REGULATOR REGC

Note PD78F0750, 78F0751, 78F0752 (products with operational amplifier) only

Cautions 1.

a stabilized GND (= 0 V).
2. Connect the REGC pin to Vss via a capacitor (0.47 to 1 uF).
3. ANIO/P20, ANI1/P21/PGAIN, ANI3/P23/CMP2+, ANI4/P24/CMP0+, and ANI5/P25/CMP1+ are set in
the analog input mode after release of reset.
4. RESET/P125 immediately after release of reset is set in the external reset input.

Vss functions alternately as the ground potential of the A/D converter. Be sure to connect Vss to

Remark Functions in angle brackets < > can be assigned by setting the input switch control register (MUXSEL).
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78K0/Ix2

CHAPTER 3 CPU ARCHITECTURE

Figure 3-3. Memory Map (uPD78F0742, 78F0744, 78F0746, 78F0752, 78F0754, 78F0756)

Data memory
space

Prog

ram

memory space

FFFFH
Special function registers
(SFR)
256 x 8 bits
FFOOH
FEFFH General-purpose
registers
FEEOH 32 x 8 bits
FEDFH
Internal high-speed RAM
768 x 8 bits
FCOOH
FBFFH
~ Reserved o+
4000H
3FFFH

0000H

Flash memory
16384 x 8 bits

Program area

===

On-chip debug security
ID setting areaN°te
10 x 8 bits

Option byte areaN°te 1
5 x 8 bits

Program area

Boot cluster 1

CALLF entry area
2048 x 8 bits

Program area
1905 x 8 hits

0040H
003FH

On-chip debug security
ID setting areaN°te
10 x 8 bits

Option byte areaNote 1
5 X 8 bits

CALLT table area
64 x 8 bits

0000H

Vector table area
64 x 8 bits

Boot cluster QNote 2

Notes 1. When boot swap is not used: Set the option bytes to 0080H to 0084H, and the on-chip debug security IDs to
0085H to 008EH.

When boot swap is used:

debug security IDs to 0085H to 008EH and 1085H to 108EH.
2. Writing boot cluster 0 can be prohibited depending on the setting of security (refer to 25.6 Security Settings).

Set the option bytes to 0080H to 0084H and 1080H to 1084H, and the on-chip

Remark The flash memory is divided into blocks (one block = 1 KB). For the address values and block numbers, refer
to Table 3-2 Correspondence Between Address Values and Block Numbers in Flash Memory.

3FFFH
3CO0H

Block OFH

3BFFH

Block 01H

o mo mo
I ITIT T

o o o
o W oo
o To To

Block OOH

1KB
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78K0/Ix2 CHAPTER 3 CPU ARCHITECTURE

Table 3-8. Special Function Register List : 78K0/IB2 (30 Pins) (6/7)

Address Symbol Bit No. R/W Number of Bits After °
Manipulated Reset % g
Simultaneously < 3
o
7 6 5 4 3 2 1 0 1 8 16
<MCM
FFATH |MCM 0 0 0 0 0 | <XSEL>|<MmCS> 0 RIW y V - 00H 177
>
<MST
FFA2H |MOC op> 0 0 0 0 0 0 0 R/W y R - 80H 176
MOST | MOST | MOST | MOST | MOST
FFA3H |OSTC 0 0 0 R Y 3 - 00H 178, 606
11 13 14 15 16
FFA4H |OSTS 0 0 0 0 0 |OSTS2|0STS1|0STSO| R/W - V - 05H 179, 607
FFA5H |lICA - - - - - - - - RIW - R - 00H 482
FFA6H |SVAO - - - - - - - - RIW - V - 00H 482
<LREL | <WREL <WTIM | <ACKE
FFA7H |lICACTLO | <IICEO> <SPIEO> <STT0> | <SPT0> | R/W y R - 00H 484
0> 0> 0> 0>
FFA8H |IICACTL1 |<WUP>| 0 <CLDO> | <DADO> | <SMCO> | <DFC0> | 0 0 RIW y V - 00H 493
<IICBS <STCE | <lICRS
FFASH | lICAFO <STCF> 0 0 0 0 RIW y R - 00H 491
Y> N> V>
<MSTS <ACKD
FFAAH | lICASO o <ALDO> | <EXCO> | <COI0> | <TRCO0> 0> <STDO> | <SPD0>| R y R - 00H 489
FFABH - = = - - - - = - - = - = - =
WDTR Note
FFACH |RESF 0 0 0 - 0 0 0 LVIRF R - R - 00H 628
FFADH |liCWL - - - - - - - - RIW - y - FFH 495
FFAEH |lIICWH - - - - - - - - R/W - R - FFH 495
FFAFH - - - - - - - - - - - - - - -
FFBOH - - - - - - - -
TX1CR1 R/W - - y 0000H 204
FFB1H - - - - - - - -
FFB2H - - - - - - - -
TX1CR2 R/W - - y 0000H 204
FFB3H - - B - - - - -
FFB4H - - - - - - - -
TX1CR3 RIW - - y 0000H 204
FFB5H - - - - - - - -
FFB6H - - - - - - - -
TX1CCRO RIW - - y 0000H 204
FFB7H - - - - - - - -
FFB8H - - - - - - - - - - - - - - -
FFB9H - = = - - - - = - - = - = - =
TMCO0 | TMCO0 | TMCOO0 | <OVFO | R/W
FFBAH | TMCO0 0 0 0 0 y R - 00H 263
3 2 1 0>
PRMO00 | PRMO0O | R/W
FFBBH |PRMO0 ES110 | ES100 | ES010 | ES000 0 0 1 o y V - 00H 268
CRCO00 | CRC00 | CRC00 | R/W
FFBCH |CRCO00 0 0 0 0 0 ) ) 0 y R - 00H 264

Note The reset value of RESF varies depending on the reset source.

Remark For a bit name enclosed in angle brackets (<>), the bit name is defined as a reserved word in the RA78KO0, and is
defined as an sfr variable using the #pragma sfr directive in the CC78KO0.
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78K0/Ix2

CHAPTER 3 CPU ARCHITECTURE

3.4.6 Register indirect addressing

[Function]

Register pair contents specified by a register pair specify code in an instruction word and by a register bank select flag

(RBSO and RBS1) serve as an operand address for addressing the memory.

This addressing can be carried out for all of the memory spaces.

[Operand format]

Identifier Description

- [DE], [HL]

[Description example]

MOV A, [DE]; when selecting [DE] as register pair

Operation code 10 0 0 0 1 0
[lustration]
16 8 7 0
DE D E
7 Memory 0
The contents of the memory
addressed are transferred.
7 0
A

The memory address
specified with the
register pair DE

R0O1UHO0010EJ0500 Rev.5.00
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78K0/1x2 CHAPTER 4 PORT FUNCTIONS

Figure 4-16 Block Diagram of P34 (1/2)

(1) 78KO0/1Y2, 78K0/IA2, 78K0/IB2 (32 Pins)

Voo
(A
WRepu
J PU3
O PU34
P-ch
Alternate
function (INTP4)
5 [=—— Input signal from POO/TI51Nt®
Alternate g
function (TI51) o)
n
RD [TmssELLY] TMsSELO |
MUXSEL 5 O<L }—(K ~|7
sl g
2 ~ 3
£
Q
2 WRporT ]
- P3
P! Output latch
~ (P34)
l\ @ P34/TOX11/INTP4/<TOH1>/<TI51>
Alternate
function (TOX11) <]
8
& Output signal to
Alternate POO/TOH1Note
function (TOH1)
WRewm [ 1
PM3 [mHsEL1Ye] TMHSELO |
MUXSEL
PM34
I~/
P3: Port register 3

PU3: Pull-up resistor option register 3
PM3:  Port mode register 3

RD: Read signal

WRxx: Write signal

Note 78K0/IA2 and 78K0/IB2 (32 Pins) only
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78K0/1x2

CHAPTER 5 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 (fers)

1

1

High-speed system clock (fx+)

High-speed system clock (fxn)

Caution

<3> Setting the main system clock as the CPU clock and selecting the division ratio (PCC register)

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.

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 PCC1 PCCO CPU Clock (fceu) Selection
0 0 0 0 fxp
0 0 1 fxe/2 (default)
0 1 0 fxp/2?
0 1 1 fxe/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.
e 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, refer to CHAPTER 19 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).

RO1UHO010EJO0500 Rev.5.00
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78K0/1x2 CHAPTER 5 CLOCK GENERATOR

(3) Example of setting procedure when stopping the internal high-speed oscillation clock
The internal high-speed oscillation clock can be stopped in the following two ways.
e Executing the STOP instruction to set the STOP mode
e Setting RSTOP to 1 and stopping the internal high-speed oscillation clock

(a) To execute a STOP instruction
<1> Setting of peripheral hardware
Stop peripheral hardware that cannot be used in the STOP mode (for peripheral hardware that cannot be
used in STOP mode, refer to CHAPTER 19 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. To operate the CPU immediately after the STOP mode has been released, set
MCMO to 0, switch the CPU clock to the internal high-speed oscillation clock, and check that RSTS is 1.

<3> Executing the STOP instruction
When the STOP instruction is executed, the system is placed in the STOP mode and internal high-speed
oscillation clock is stopped.

(b) To stop internal high-speed oscillation clock by setting RSTOP to 1
<1> Confirming the CPU clock status (MCM registers)
Confirm with MCS that the CPU is operating on the high-speed system clock.
When MCS = 0, the internal high-speed oscillation clock is supplied to the CPU, so change the CPU
clock to the high-speed system clock.

<2> Stopping the internal high-speed oscillation clock (RCM register)
When RSTOP is set to 1, internal high-speed oscillation clock is stopped.

Caution Be sure to confirm that MCS = 1 when setting RSTOP to 1. In addition, stop peripheral hardware
that is operating on the internal high-speed oscillation clock.

RO1UHO010EJO0500 Rev.5.00 178
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78K0/1x2

CHAPTER 6 16-BIT TIMERS X0 AND X1

frrs — ]
ferrs/2 — |
fers/4 — o]
frrs/8 — |
frrs/16 — |
frrs/32 — |
fers/64 — |
frrs/128 — ]

Selector

frmx (40 MHz) —

Selector

Synchronous
mode

Selector

frrs/128 —
frux (40 MHz)

Selector

Selector

Figure 6-3. Block Diagram of 16-Bit Timers X0 and X1
(TMX0 and TMX1 Synchronous Start/clear Mode, TMX0 and TMX1 Synchronous Start Mode)

Internal bus

16-bit timer X0 capture/

Capture trigger

compare registero |, -7 T T T T = Note — — —
(TXOCCRO) I I
O | L& f~ocwear
5o
16-bit timer X0 capture/ I | &£ [=©INTPO |
compare buffer register ™1~ S |« TOH1 |
| from TMH1) |
AID trigger signal {} | ( ) |
| 16-bit timer counter X0 I Clear : :
{} ‘ ‘ TOTX0CO | |
@ U ToTx0C1 ! :
16-bit timer X0 ‘
compare buffer T @ ToTX0C2 | [
register 0 -bit timer | |
compare buffer — TOTX0C3 : |
register 1 16-bit timer X0
compare buffer — | |
register 2 16-bit timer X0 | |
compare buffer
register 3 ‘ ‘
ZaY I I
16-bit timer X0 16-bit timer X0 16-bit timer X0 16-hit timer X0 ! :
compare register 0 | [ compare register 1| compare register 2| [compare register 3 INTTMXd
(TXOCRO) (TXOCR1) (TXOCR?2) (TXOCR3) - I !
I I
@ @ @ @ | —© TOX00 |
Internal bus | = |
@ |52 [—O©TOX01 I
1| £8 [
55
16-bit timer X1 capture/ - I |0 & |—oTOX10 [
compare register 0 Capture trigger | © |
(TX1CCRO) | © TOX11 |
@ I I
16-bit timer X1 capture/ ! !
compare buffer register I I
I I
A/D trigger signal G | |
. — Clear ! !
| 16-bit timer counter X1 " |
1 ] TOTX1CO : :
@ TOTXIC1 | |
16-bit timer X1 | |
compare buffer T TOTX1C2 i |
register 0 -bit timer
- compare buffer . TOTX1C3 , |
register 1 16-bit timer X1 | |
compare buffer —
register 2 16-bit timer X1 | |
compare buffer -—— - - - = =
register 3
ZaY
16-hit timer X1 16-bit timer X1 16-bit timer X1 16-bit timer X1
compare register 0 | | compare register 1| [compare register 2| [compare register 3 L e - INTTMX1

(TX1CRO)

(TX1CR1)

(TX1CR2)

(TX1CR3)

{0

g

{0

{

Internal bus

Note For details, see Figure 6-36 Block Diagram of 16-Bit Timers X0 and X1 Output Configuration.
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78K0/1x2

CHAPTER 6 16-BIT TIMERS X0 AND X1

Address: FF81H

Symbol
TXOCTL3

Notes 1.

Caution

Figure 6-12. Format of 16-Bit Timer X0 Operation Control Register 3 (TX0CTL3)

After reset: 00H R/W
7 <6> <5> <3> <2> <1> <0>
0 TXOCMPLD | TXOCMPLD TXOINTPOR | TXOINTPOR | TXOCMP2R | TXOCMP2R
SET1 SETO M1 MO M1 MO
TXOCMPLD | TXOCMPLD Change of compare register when restarting upon comparator output
SET1 SETO (When interlocking mode 2 (timer restart mode) is set)
0 0 Does not change compare register value when restarting.
0 1 Rewrites values of all compare registers (TXnCRO to TXnCR3, TXnCCRO)Nme ! at
. Notes 2, 3
once when restarting upon comparator 0 output .
1 0 Rewrites values of all compare registers (TXnCRO to TXnCR3, TXnCCRO)N"te ! at
. Notes 2, 3
once when restarting upon comparator 1 output .
1 1 Rewrites values of all compare registers (TXnCRO to TXnCR3, TXnCCRO)N°te ! at
. Notes 2, 3
once when restarting upon comparator 2 output .
TXOINTPOR | TXOINTPOR Operation mode of interlocking function via INTPO (interlocking with TMXO0 timer)
M1 MO
0 0 Disables operation of interlocking function via INTPO.
0 1 Interlocking mode 1 (timer reset mode): Resets timer when INTPO is at high level.
1 0 Interlocking mode 2 (timer restart mode): Restarts timer when INTPO rising edge is
detected.
1 1 Interlocking mode 3 (timer output reset mode): Resets timer output from detection of
INTPO rising edge to generation of next interrupt™°t 4.
TXOCMP2R | TXOCMP2R Operation mode of interlocking function via comparator 2 output (interlocking with
M1 MO TMXO timer)
0 0 Disables operation of interlocking function via comparator 2 output.
0 1 Interlocking mode 1 (timer reset mode): Resets timer when comparator 2 output is at
high level (CMP2F flag = 1).
1 0 Interlocking mode 2 (timer restart mode): Restarts timer when rising edge of
comparator 2 output is detected.
1 1 Interlocking mode 3 (timer output reset mode): Resets timer output from detection of
. . . Note 4
rising edge of comparator 2 output to generation of next interrupt .

The values of TX1CRO to TX1CR3 and TX1CCRO are rewritten at once only in the TMX0 and TMX1
synchronous start/clear mode.

For TMX0 single output, the values of the compare registers are rewritten at once upon restart by
comparator output after TXOCR1 is rewritten.

For TMX0 dual output, the values of the compare registers are rewritten at once upon restart by
comparator output after TXOCR3 is rewritten.
Do not set to interlocking mode 3 when in TMX0 and TMX1 synchronous start/clear mode.

During the timer operation, setting the other bits of TXOCTL3 is prohibited. However, TXOCTL3 can
be refreshed (the same value is written).
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78K0/1x2 CHAPTER 6 16-BIT TIMERS X0 AND X1

(4) Transitioning to the high-impedance output state by using the HZAODCTO bit
To set the pin to the high-impedance output state by using the HZAODCTO bit, the HZAODCTO bit must be set (1)
while the trigger signal is in the inactive-level state. When not using the trigger signal (HZAODCNO = HZAODCPO = 0),
however, the high-impedance output state can be entered by setting (1) the HZAODCTO bit.

(a) HZAODCNO = 0 and HZAODCPO = 1, or HZAODCNO = 1 and HZAODCPO =0
<1> Set (1) the HZAODCTO bit (generate the high-impedance output instruction signal).
<2> Read the HZAODCFO bit and check the flag status.
<3> |If HZAODCFO = 1, return to operation <1>. The level of the trigger signal must be checked.
If HZAODCFO = 0, the high-impedance output state is entered.

(b) HZAODCNO = HZAODCPO0 =0
e Set (1) the HZAODCTO bit (the high-impedance output instruction signal is generated -> the high-impedance
output state is entered).

RO1UHO010EJO0500 Rev.5.00 250
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78K0/1x2

CHAPTER 7 16-BIT TIMER/EVENT COUNTER 00

7.4.5 Free-running timer operation

When bits 3 and 2 (TMC003 and TMCO002) of 16-bit timer mode control register 00 (TMCO00) are set to 01 (free-running
timer mode), 16-bit timer/event counter 00 continues counting up in synchronization with the count clock. When it has
counted up to FFFFH, the overflow flag (OVF00) is set to 1 at the next clock, and TMOO is cleared (to 0000H) and

continues counting. Clear OVFO0O to 0 by executing the CLR instruction via software.
The following three types of free-running timer operations are available.

e Both CR000 and CR010 are used as compare registers.
e One of CR0O00 or CR010 is used as a compare register and the other is used as a capture register.
e Both CR000 and CR010 are used as capture registers.

Remarks 1. For the setting of the 1/O pins, refer to 7.3 (6) Port mode register 0 (PMO0).

2. For how to enable the INTTMOOO signal interrupt, refer to CHAPTER 18 INTERRUPT FUNCTIONS.

(1) Free-running timer mode operation

(CR000: compare register, CR010: compare register)

Figure 7-33. Block Diagram of Free-Running Timer Mode
(CR000: Compare Register, CR010: Compare Register)

Timer counter
(TMO0)

Count clock _>_

Operable bits
TMCO003, TMC002

Match signal

Interrupt signal

Compare register
(CR0O00)

Match signal

!

Output

controller
Note

TOOO outputete

!

(INTTMO000)
© TO00 pinNote

Interrupt signal

Compare register
(CR010)

Note 78KO0/IB2 (30 pins) only

(INTTMO10)
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78K0/1x2 CHAPTER 7 16-BIT TIMER/EVENT COUNTER 00

Figure 7-36. Timing Example of Free-Running Timer Mode
(CR000: Compare Register, CR010: Capture Register)

« TOCO00 = 13H, PRM00 = 10H, CRC00 = 04H, TMCO00 = 04H

FFFFH
M

TMOO register N S £ ~

0000H

Operable bits
(TMCO003, TMCO002)

00 01

Capture trigger input
(T1000)

Compare register
(CR0O00) X 0000H

Compare match interrupt
(INTTMOOO) -l _l -l -l

Capture register
(CRO10) 0000OH M N S < P

Capture interrupt
(INTTMO010) _l _l _l -|
TOO0O output
Overflow flag
(OVF00) —l _|

0 write clear 0 write clear 0 write clear 0 write clear

A
L

This is an application example where a compare register and a capture register are used at the same time in the free-
running timer mode.

In this example, the INTTMOOO signal is generated and the TOO0O output level is reversed each time the count value of
TMOO matches the set value of CRO00 (compare register). In addition, the INTTMO10 signal is generated and the
count value of TMOO is captured to CR010 each time the valid edge of the TI000 pin is detected.
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78K0/1x2 CHAPTER 7 16-BIT TIMER/EVENT COUNTER 00

Figure 7-38. Timing Example of Free-Running Timer Mode
(CR000: Capture Register, CR010: Capture Register) (1/2)

(a) TOCO00 = 13H, PRM00 = 50H, CRC00 = 05H, TMCO00 = 04H

FFFFH
TMOO register /M'/ N S e v
AL B / e b / £ }7

0000H

Operable bits
(TMCO003, TMC002)

Capture trigger input —l |—_
(T1000)

Capture register

(CR0O10)

Capture interrupt 5
(INTTMO010) -| -| -|

Capture trigger input
(T1010) —l

00 01

0000H M N S P

— ol

Capture register
(Crooo) 0OOOH A B C D

Capture interrupt -
(INTTMO000) -| -| -| -|

Overflow flag
(OVFO00)

m

T T ? T

0 write clear 0 write clear 0 write clear 0 write clear

This is an application example where the count values that have been captured at the valid edges of separate capture

trigger signals are stored in separate capture registers in the free-running timer mode.

The count value is captured to CR010 when the valid edge of the TIO00 pin input is detected and to CR000 when the

valid edge of the TI010 pin input is detected.
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78K0/1x2

CHAPTER 9 8-BIT TIMER H1

CHAPTER 9 8-BIT TIMER H1

9.1 Functions of 8-Bit Timer H1

8-bit timer H1 is mounted onto all 78K0/Ix2 microcontroller products.

8-bit timer H1 has the following functions.

e |Interval timer

e Square-wave output
o PWM output

e Carrier generator

9.2 Configuration of 8-Bit Timer H1

8-bit timer H1 includes the following hardware.

Table 9-1. Configuration of 8-Bit Timer H1

ltem

Configuration

Timer register

8-bit timer counter H1

Registers

8-bit timer H compare register 01 (CMP01)
8-bit timer H compare register 11 (CMP11)

Timer output

TOH1, output controller

Control registers

8-bit timer H mode register 1 (TMHMD1)

8-bit timer H carrier control register 1 (TMCYC1)

Port alternate switch control register (MUXSEL)

Port mode register 0 (PMO) or port mode register 3 (PM3)"°*
Port register 0 (P0) or port register 3 (P3)°'®

Note 78KO0/IY2, 78K0/IB2 (30 pins): PM3 and P3
78K0/IA2, 78K0/IB2 (32 pins):  PMO0 and PO, or PM3 and P3

Figure 9-1 shows the block diagram.
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78K0/1x2 CHAPTER 14 SERIAL INTERFACE UARTG6/DALI

The peripheral functions used in the LIN communication operation are shown below.
<Peripheral functions used>
e External interrupt (INTPO); wakeup signal detection
Use: Detects the wakeup signal edges and detects start of communication.
o 16-bit timer/event counter 00 (TI000); baud rate error detection
Use: Detects the baud rate error (measures the TI000 input edge interval in the capture mode) by detecting the
sync field (SF) length and divides it by the number of bits.
o Serial interface UART6

(3) DALI mode
This mode is used to perform slave transmission/reception of DALI (Digital Addressable Lighting Interface).
See 14.4.3 DALI mode for details.

Remark DALI is an international open standard lighting control communication protocol, mainly used for light control
of multiple fluorescent lamps or LED lights.
DALI is a network consisting of up to 64 short addresses and 16 group addresses, and performs half-
duplex command communication between one master and one slave or multiple slaves.
DALI commands are used for purposes such as setting the light control level with 8-bit accuracy and saving
or switching among up to 16 arbitrary light control levels.
The communication speed is 1,200 Hz £10%.
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78K0/1x2 CHAPTER 14 SERIAL INTERFACE UARTG6/DALI

Figure 14-9. Format of Clock Selection Register 6 (CKSR6)

Address: FF56H After reset: 00H 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 (fxcike) selection
fers = frrs = frrs = fers =
2 MHz 5 MHz 10 MHz 20 MHz
(when
using PLL)
0 0 0 0 fers 2 MHz 5 MHz 10 MHz 20 MHz
0 0 0 1 fers/2 | 1 MHz 25MHz |5 MHz 10 MHz
0 0 1 0 fers/2® | 500 kHz | 1.25MHz |2.5MHz |5 MHz
0 0 1 1 frrs/2® | 250 kHz | 625kHz | 1.25 MHz |2.5 MHz
0 1 0 0 fers/2* [125kHz | 312.5kHz |625kHz | 1.25 MHz
0 1 0 1 fers/2® |62.5kHz | 156.25 kHz| 312.5 kHz | 625 kHz
0 1 1 0 fers/2® | 31.25 kHz | 78.13 kHz | 156.25 kHz | 312.5 kHz
0 1 1 1 fers/2” | 15.625 kHz| 39.06 kHz | 78.13 kHz | 156.25 kHz
1 0 0 0 fers/2® | 7.813 kHz | 19.53 kHz | 39.06 kHz | 78.13 kHz
1 0 0 1 fers/2® | 3.906 kHz | 9.77 kHz | 19.53 kHz | 39.06 kHz
1 0 1 0 fers/2' | 1.953 kHz |4.88 kHz |9.77 kHz |19.53 kHz
0
Other than above Setting prohibited

Caution Make sure POWERS6 = 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
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CHAPTER 14 SERIAL INTERFACE UARTG6/DALI

14.4.2 Asynchronous serial interface (UART) mode

In this mode, data of 1 byte is transmitted/received following a start bit, and a full-duplex operation can be performed.

A dedicated UART baud rate generator is incorporated, so that communication can be executed at a wide range of

baud rates.

(1) Registers used

¢ UART/DALI mode control register (UADLCTL)

e UART/DALI operation mode register 6 (ASIM6)

o UART/DALI reception error status register 6 (ASIS6)
e UART transmission status register 6 (ASIF6)

¢ Clock selection register 6 (CKSR6)

¢ Baud rate generator control register 6 (BRGC6)

o UART/DALI transmit buffer register 6 (TXB6)

o LIN operation control register 6 (ASICL6)

¢ Input switch control register (ISC)

¢ Port mode register 6 (PM6)

e Port register 6 (P6)

e Port output mode register 6 (POM®6)

The basic procedure of setting an operation in the UART mode is as follows.

<1>
<2>
<3>
<4>
<5>
<6>

<7>

<8>

Clear bit 0 (UADLSEL) of UADLCTL register to O (refer to Figure 14-5).
Set the CKSRG6 register (refer to Figure 14-9).
Set the BRGCS6 register (refer to Figure 14-10).

Set bits 0 to 4 (ISRM6, SL6, CL6, PS60, PS61) of the ASIMG6 register (refer to Figure 14-6).

Set bits 0 and 1 (TXDLV®6, DIR6) of the ASICLG register (refer to Figure 14-11).
Set bit 7 (POWERG) of the ASIM6 register to 1.

Set bit 6 (TXEG) of the ASIM6 register to 1. — Transmission is enabled.

Set bit 5 (RXEB) of the ASIMG register to 1. — Reception is enabled.

Write data to TXB6 register. — Data transmission is started.

Caution Take relationship with the other party of communication when setting the port mode register and

port register.
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78K0/1x2 CHAPTER 14 SERIAL INTERFACE UARTG6/DALI

Example: Frequency of base clock = 10 MHz = 10,000,000 Hz
Set value of MDL67 to MDL60 bits of BRGCB6 register = 00100001B (k = 33)
Target baud rate = 153600 bps

Baud rate (UART) =10 M/ (2 x 33)
= 10000000 / (2 x 33) = 151,515 [bps]

Error = (151515/153600 — 1) x 100
= 1.357 [%]

(3) Example of setting baud rate

Table 14-6. Set Data of Baud Rate Generator

Baud frrs = 2.0 MHz frrs = 5.0 MHz fers = 10.0 MHz frrs = 20.0 MHz
Rate (when using PLL)
(bPs] [ 1pse3. | k |Calculated| ERR |TPS63-| k |Calculated| ERR | TPS63- | k |Calculated| ERR |TPS63-| k | Calculated | ERR
TPS60 Value [%] | TPS60 Value [%] | TPS60 Value [%] | TPS60 Value [%]
300 8H [13| 301 0.16 7H |65 301 0.16 | 8H |65 301 0.16 | 9H |65 301 0.16
600 7H |13 601 0.16 6H 65 601 0.16 7H 65 601 0.16 8H |65 601 0.16
1200 6H (13| 1202 0.16 5H 65| 1202 | 0.16 6H 65| 1202 0.16 7H |65 1202 0.16
2400 5H [13| 2404 0.16 4H 65| 2404 | 0.16 5H 65| 2404 0.16 6H | 65 2404 0.16
4800 4H |13 | 4808 0.16 3H 65| 4808 | 0.16 4H 65| 4808 0.16 5H |65 4808 0.16
9600 3H |[13]| 9615 0.16 2H 65| 9615 | 0.16 3H 65| 9615 0.16 4H | 65 9615 0.16
19200 2H 13| 19231 | 0.16 1H 65| 19231 | 0.16 2H 65| 19231 | 0.16 3H [ 65| 19231 0.16
24000 1H |21]| 23810 [-0.79| 3H |13 | 24038 [ 0.16 | 4H |13 | 24038 | 0.16 | 5H |13 | 24038 |0.16
31250 1H |[16| 31250 0 4H 5 | 31250 0 5H 5 | 31250 0 6H 5 31250 0
38400 1H | 13| 38462 | 0.16 OH |65 | 38462 | 0.16 1H |65| 38462 | 0.16 | 2H |65 | 38462 |0.16
48000 OH |[21]| 47619 |-0.79| 2H 13 | 48077 | 0.16 3H 13| 48077 | 0.16 4H 13| 48077 |0.16
76800 OH [13]| 76923 | 0.16 OH 33| 75758 |-1.36| OH 65| 76923 | 0.16 1H | 65| 76923 |0.16
115200| OH 9 | 111111 |-3.55| 1H 11| 113636 |-1.36| OH |43 | 116279 | 0.94 OH | 87| 116279 |-0.22
153600 - - - - 1H 8 | 156250 | 1.73 OH 33| 151515 {-1.36| 1H |33 | 151515 |-1.36
312500 - - - - OH 8 (312500 | O 1H 8 | 312500 0 2H 8 | 312500 0
625000 - - - - OH 4 | 625000 0 1H 4 | 625000 0 2H 4 | 625000 0
Remark TPS63 to TPS60: Bits 3 to 0 of clock selection register 6 (CKSR6) (setting of base clock (fxcLks))
k: Value set by MDL67 to MDLG60 bits of baud rate generator control register 6 (BRGC6) (k
=4,5,6, ..., 255)
frrs: Peripheral hardware clock frequency
ERR: Baud rate error
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78K0/1x2 CHAPTER 15 SERIAL INTERFACE IICA

15.5.7 Canceling wait
The I°C usually cancels a wait state by the following processing.

¢ Writing data to IICA shift register (IICA)

o Setting bit 5 (WRELO) of IICA control register 0 (IICACTLO) (canceling wait)
e Setting bit 1 (STTO) of IICACTLO register (generating start condition)**®

e Setting bit 0 (SPTO) of ICACTLO register (generating stop condition)Note

Note Master only

When the above wait canceling processing is executed, the I°C cancels the wait state and communication is resumed.

To cancel a wait state and transmit data (including addresses), write the data to the IICA register.

To receive data after canceling a wait state, or to complete data transmission, set bit 5 (WRELO) of the [ICA control
register 0 (IICACTLO) to 1.

To generate a restart condition after canceling a wait state, set bit 1 (STTO) of the IICACTLO register to 1.

To generate a stop condition after canceling a wait state, set bit 0 (SPTO) of the IICACTLO register to 1.

Execute the canceling processing only once for one wait state.

If, for example, data is written to the IICA register after canceling a wait state by setting the WRELDO bit to 1, an incorrect
value may be output to SDAAO line because the timing for changing the SDAAO line conflicts with the timing for writing the
IICA register.

In addition to the above, communication is stopped if the IICEQ bit is cleared to 0 when communication has been
aborted, so that the wait state can be canceled.

If the I°C bus has deadlocked due to noise, processing is saved from communication by setting bit 6 (LRELO) of the
IICACTLO register, so that the wait state can be canceled.

Caution If a processing to cancel a wait state executed when WUP (bit 7 of the IICA control register 1
(IICACTL1)) = 1, the wait state will not be canceled.
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CHAPTER 27

INSTRUCTION SET

(4) Call instructions/branch instructions

CALL, CALLF, CALLT, BR, BC, BNC, BZ, BNZ, BT, BF, BTCLR, DBNZ

Second Operand

First Operand

AX

laddr16

laddr11

[addr5]

$addr16

Basic instruction

BR

CALL
BR

CALLF

CALLT

BR
BC
BNC
BZ
BNZ

Compound
instruction

BT

BF
BTCLR
DBNZ

(5) Other instructions

ADJBA, ADJBS, BRK, RET, RETI, RETB, SEL, NOP, El, DI, HALT, STOP
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