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systems. These microcontrollers are essentially compact
computers on a single chip, containing a processor core,
memory, and programmable input/output peripherals.
They are called "embedded" because they are embedded
within electronic devices to control various functions,
rather than serving as standalone computers.
Microcontrollers are crucial in modern electronics,
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Applications of "Embedded -
Microcontrollers"

Embedded microcontrollers are used in virtually every
sector of electronics, providing the necessary control and
processing power for a multitude of applications. In
consumer electronics, they manage the operations of
smartphones, home appliances, and wearable devices. In
automotive systems, microcontrollers control engine
functions, safety features, and infotainment systems.
Industrial applications rely on microcontrollers for
automation, robotics, and process control. Additionally,
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therapeutic equipment. Their versatility and
programmability make them essential components in
creating efficient, responsive, and intelligent electronic
systems.
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Microcontrollers"

Embedded microcontrollers can be categorized based on
their architecture, performance, and application focus.
Common subcategories include 8-bit, 16-bit, and 32-bit
microcontrollers, differentiated by their processing power
and memory capacity. 8-bit microcontrollers are typically
used in simple applications like basic control systems and
small devices. 16-bit microcontrollers offer a balance
between performance and complexity, suitable for
medium-scale applications like industrial automation. 32-
bit microcontrollers provide high performance and are
used in complex applications requiring advanced
processing, such as automotive systems and sophisticated
consumer electronics. Each subcategory serves a specific
range of applications, providing tailored solutions for
different performance and complexity needs.

Types of "Embedded - Microcontrollers"

There are various types of embedded microcontrollers,
each designed to meet specific application requirements.
General-purpose microcontrollers are versatile and used in
a wide range of applications, offering a balance of
performance, memory, and peripheral options. Special-
purpose microcontrollers are tailored for specific tasks,
such as automotive controllers, which include features like
built-in motor control peripherals and automotive-grade

Details

Product Status Active

Core Processor 78K/0

Core Size 8-Bit

Speed 10MHz

Connectivity -

Peripherals LVD, POR, PWM, WDT

Number of I/O 9

Program Memory Size 8KB (8K x 8)

Program Memory Type FLASH

EEPROM Size -

RAM Size 512 x 8

Voltage - Supply (Vcc/Vdd) 2.7V ~ 5.5V

Data Converters A/D 5x10b

Oscillator Type Internal

Operating Temperature -40°C ~ 105°C (TA)

Mounting Type Surface Mount

Package / Case 16-SSOP (0.173", 4.40mm Width)

Supplier Device Package -

Purchase URL https://www.e-xfl.com/product-detail/renesas-electronics-america/upd78f0741ma-faa-ax

Email: info@E-XFL.COM Address: Room A, 16/F, Full Win Commercial Centre, 573 Nathan Road, Mongkok, Hong Kong

https://www.e-xfl.com/product/pdf/upd78f0741ma-faa-ax-4433401
https://www.e-xfl.com
https://www.e-xfl.com/product/filter/embedded-microcontrollers
https://www.e-xfl.com/product/filter/embedded-microcontrollers
https://www.e-xfl.com/product/filter/embedded-microcontrollers
https://www.e-xfl.com/product/filter/embedded-microcontrollers
https://www.e-xfl.com/product/filter/embedded-microcontrollers


 

78K0/Ix2  CHAPTER  1   OUTLINE 

R01UH0010EJ0500  Rev.5.00   10  
Feb 28, 2012 

1.4  Block Diagram 

 

1.4.1  78K0/IY2 
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Note PD78F0750, 78F0751, 78F0752 (products with operational amplifier) only 

 

Cautions 1. VSS functions alternately as the ground potential of the A/D converter.  Be sure to connect VSS to 

a stabilized GND (= 0 V). 

 2. Connect the REGC pin to VSS via a capacitor (0.47 to 1 F). 

 3. ANI0/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. 

 

Remark Functions in angle brackets < > can be assigned by setting the input switch control register (MUXSEL). 
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Figure 3-3.  Memory Map (PD78F0742, 78F0744, 78F0746, 78F0752, 78F0754, 78F0756) 

 

Data memory
space

Special function registers
 (SFR)

256 × 8 bits

General-purpose 
registers 
32 × 8 bits

Internal high-speed RAM
768 × 8 bits

Reserved

Flash memory
16384 × 8 bits

Program 
memory space

0000H

4000H
3FFFH

FC00H
FBFFH

FEE0H
FEDFH

FF00H
FEFFH

FFFFH 3FFFH

Program area
1905 × 8 bits

Program area

On-chip debug security
ID setting areaNote 1

10 × 8 bits

Option byte areaNote 1

5 × 8 bits

CALLF entry area
2048 × 8 bits

Program area

0800H
07FFH

1000H
0FFFH

1080H
107FH

1085H
1084H

108FH
108EH

Boot cluster 1

Vector table area
64 × 8 bits

CALLT table area
64 × 8 bits

Option byte areaNote 1

5 × 8 bits

On-chip debug security
ID setting areaNote 1

10 × 8 bits

0040H
003FH

0000H

0085H
0084H

0080H
007FH

008FH
008EH

1FFFH

Boot cluster 0Note 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:  Set the option bytes to 0080H to 0084H and 1080H to 1084H, and the on-chip 

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). 

 

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. 

 

Block 00H

Block 01H

Block 0FH

1 KB

3 F F F H

0 7 F F H

0 0 0 0 H

0 4 0 0 H
0 3 F F H

3 C 0 0 H
3 B F F H

0 8 0 0 H
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Table 3-8.  Special Function Register List : 78K0/IB2 (30 Pins) (6/7) 

Bit No. Number of Bits 

Manipulated 

Simultaneously 

Address Symbol 

 7 6 5 4 3 2 1 0 

R/W

1 8 16 

After 

Reset 

R
ef

er
en

ce
 

pa
ge

 

FFA1H MCM 0 0 0 0 0 <XSEL> <MCS>
<MCM

0> 
R/W    00H 177 

FFA2H MOC 
<MST

OP> 
0 0 0 0 0 0 0 R/W    80H 176 

FFA3H OSTC 0 0 0 
MOST

11 

MOST

13 

MOST

14 

MOST

15 

MOST

16 
R    00H 178, 606

FFA4H OSTS 0 0 0 0 0 OSTS2 OSTS1 OSTS0 R/W    05H 179, 607

FFA5H IICA         R/W    00H 482 

FFA6H SVA0         R/W    00H 482 

FFA7H IICACTL0 <IICE0> 
<LREL

0> 

<WREL

0> 
<SPIE0> 

<WTIM

0> 

<ACKE

0> 
<STT0> <SPT0> R/W    00H 484 

FFA8H IICACTL1 <WUP> 0 <CLD0> <DAD0> <SMC0> <DFC0> 0 0 R/W    00H 493 

FFA9H IICAF0 <STCF> 
<IICBS

Y> 
0 0 0 0 

<STCE

N> 

<IICRS

V> 
R/W    00H 491 

FFAAH IICAS0 
<MSTS

0> 
<ALD0> <EXC0> <COI0> <TRC0>

<ACKD

0> 
<STD0> <SPD0> R    00H 489 

FFABH                

FFACH RESF 0 0 0 
WDTR

F 
0 0 0 LVIRF R    00H

Note
 628 

FFADH IICWL         R/W    FFH 495 

FFAEH IICWH         R/W    FFH 495 

FFAFH                

FFB0H         

FFB1H 
TX1CR1 

        
R/W    0000H 204 

FFB2H         

FFB3H 
TX1CR2 

        
R/W    0000H 204 

FFB4H         

FFB5H 
TX1CR3 

        
R/W    0000H 204 

FFB6H         

FFB7H 
TX1CCR0 

        
R/W    0000H 204 

FFB8H                

FFB9H                

FFBAH TMC00 0 0 0 0 
TMC00

3 

TMC00

2 

TMC00

1 

<OVF0

0> 

R/W
   00H 263 

FFBBH PRM00 ES110 ES100 ES010 ES000 0 0 
PRM00

1 

PRM00

0 

R/W
   00H 268 

FFBCH CRC00 0 0 0 0 0 
CRC00

2 

CRC00

1 

CRC00

0 

R/W
   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 RA78K0, and is 

defined as an sfr variable using the #pragma sfr directive in the CC78K0. 
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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 

(RBS0 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 1 0 0 0 0 1 0 1

 

[Illustration] 

 
16 08

D

7

E

07

7 0

A

DE

The contents of the memory
addressed are transferred.

Memory

The memory address
specified with the
register pair DE
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Figure 4-16  Block Diagram of P34 (1/2) 

 

(1) 78K0/IY2, 78K0/IA2, 78K0/IB2 (32 Pins) 
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P3: Port register 3 

PU3: Pull-up resistor option register 3 

PM3: Port mode register 3 

RD: Read signal 

WR: Write signal 

 

Note 78K0/IA2 and 78K0/IB2 (32 Pins) only 
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<2> Setting the high-speed system clock as the main system clock (MCM register) 

When XSEL and MCM0 are set to 1, the high-speed system clock is supplied as the main system clock and 

peripheral hardware clock. 

Selection of Main System Clock and Clock Supplied to Peripheral Hardware XSEL MCM0 

Main System Clock (fXP) Peripheral Hardware Clock (fPRS) 

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 PCC0, PCC1, and PCC2. 

CSS PCC2 PCC1 PCC0 CPU Clock (fCPU) Selection 

0 0 0 fXP 

0 0 1 fXP/2 (default) 

0 1 0 fXP/22 

0 1 1 fXP/23 

1 0 0 fXP/24 

0 

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) 

 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). 
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(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. 

 Executing the STOP instruction to set the STOP mode 

 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 

MCM0 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. 
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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) 

 

TOX00

TOX01

INTTMX0

INTTMX1

CMP2+

INTP0

TOX10

TOX11

TOTX0C0

TOTX0C1

TOTX0C2

TOTX0C3

TOTX1C0

TOTX1C1

TOTX1C2

TOTX1C3

fPRS

fPRS/2
fPRS/4
fPRS/8

fPRS/16
fPRS/32
fPRS/64

fPRS/128

fTMX (40 MHz)

fPRS

fPRS/2
fPRS/4
fPRS/8

fPRS/16
fPRS/32
fPRS/64

fPRS/128

fTMX (40 MHz)

  TOH1
  (from TMH1)

O
ut

pu
t

co
nt

ro
lle

r
In

pu
t

co
nt

ro
lle

r

Note

Internal bus

Internal bus

Internal bus

Capture trigger

Clear

Clear

S
el

ec
to

r

S
el

ec
to

r

S
el

ec
to

r

S
el

ec
to

r

S
el

ec
to

r

16-bit timer X0 capture/
compare buffer register

16-bit timer X0 capture/
compare register 0

 (TX0CCR0)

A/D trigger signal

Capture trigger

16-bit timer X1 capture/
compare buffer register
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Note  For details, see Figure 6-36  Block Diagram of 16-Bit Timers X0 and X1 Output Configuration. 
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Figure 6-12.  Format of 16-Bit Timer X0 Operation Control Register 3 (TX0CTL3) 

 

Address: FF81H After reset: 00H R/W 

Symbol 7 <6> <5> 4 <3> <2> <1> <0> 

TX0CTL3 0 TX0CMPLD

SET1 

TX0CMPLD

SET0 

0 TX0INTP0R

M1 

TX0INTP0R

M0 

TX0CMP2R

M1 

TX0CMP2R

M0 

 

TX0CMPLD

SET1 

TX0CMPLD

SET0 

Change of compare register when restarting upon comparator output 

(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 (TXnCR0 to TXnCR3, TXnCCR0)
Note 1

 at 

once when restarting upon comparator 0 output
Notes 2, 3

. 

1 0 Rewrites values of all compare registers (TXnCR0 to TXnCR3, TXnCCR0)
Note 1

 at 

once when restarting upon comparator 1 output
Notes 2, 3

. 

1 1 Rewrites values of all compare registers (TXnCR0 to TXnCR3, TXnCCR0)
Note 1

 at 

once when restarting upon comparator 2 output
Notes 2, 3

. 

 

TX0INTP0R

M1 

TX0INTP0R

M0 

Operation mode of interlocking function via INTP0 (interlocking with TMX0 timer) 

 

0 0 Disables operation of interlocking function via INTP0. 

0 1 Interlocking mode 1 (timer reset mode): Resets timer when INTP0 is at high level. 

1 0 Interlocking mode 2 (timer restart mode): Restarts timer when INTP0 rising edge is 

detected. 

1 1 Interlocking mode 3 (timer output reset mode): Resets timer output from detection of 

INTP0 rising edge to generation of next interrupt
Note 4

. 

 

TX0CMP2R

M1 

TX0CMP2R

M0 

Operation mode of interlocking function via comparator 2 output (interlocking with 

TMX0 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 

rising edge of comparator 2 output to generation of next interrupt
Note 4

. 

 

Notes 1. The values of TX1CR0 to TX1CR3 and TX1CCR0 are rewritten at once only in the TMX0 and TMX1 

synchronous start/clear mode. 

 2. For TMX0 single output, the values of the compare registers are rewritten at once upon restart by 

comparator output after TX0CR1 is rewritten. 

 3. For TMX0 dual output, the values of the compare registers are rewritten at once upon restart by 

comparator output after TX0CR3 is rewritten. 

 4. Do not set to interlocking mode 3 when in TMX0 and TMX1 synchronous start/clear mode. 

 

Caution During the timer operation, setting the other bits of TX0CTL3 is prohibited.  However, TX0CTL3 can 

be refreshed (the same value is written). 
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(4) Transitioning to the high-impedance output state by using the HZA0DCT0 bit 

To set the pin to the high-impedance output state by using the HZA0DCT0 bit, the HZA0DCT0 bit must be set (1) 

while the trigger signal is in the inactive-level state.  When not using the trigger signal (HZA0DCN0 = HZA0DCP0 = 0), 

however, the high-impedance output state can be entered by setting (1) the HZA0DCT0 bit. 

 

(a)  HZA0DCN0 = 0 and HZA0DCP0 = 1, or HZA0DCN0 = 1 and HZA0DCP0 = 0 

<1> Set (1) the HZA0DCT0 bit (generate the high-impedance output instruction signal). 

<2> Read the HZA0DCF0 bit and check the flag status. 

<3> If HZA0DCF0 = 1, return to operation <1>.  The level of the trigger signal must be checked. 

 If HZA0DCF0 = 0, the high-impedance output state is entered. 

 

(b)  HZA0DCN0 = HZA0DCP0 = 0 

 Set (1) the HZA0DCT0 bit (the high-impedance output instruction signal is generated -> the high-impedance 

output state is entered). 
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7.4.5  Free-running timer operation 

When bits 3 and 2 (TMC003 and TMC002) of 16-bit timer mode control register 00 (TMC00) 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 TM00 is cleared (to 0000H) and 

continues counting.  Clear OVF00 to 0 by executing the CLR instruction via software. 

The following three types of free-running timer operations are available. 

 

 Both CR000 and CR010 are used as compare registers. 

 One of CR000 or CR010 is used as a compare register and the other is used as a capture register. 

 Both CR000 and CR010 are used as capture registers. 

 

Remarks 1. For the setting of the I/O pins, refer to 7.3 (6)  Port mode register 0 (PM0). 

 2. For how to enable the INTTM000 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
(TM00)

Output
controller

Note

Compare register
(CR010)

Match signal

Match signal Interrupt signal 
(INTTM000)

Interrupt signal 
(INTTM010)

Compare register
(CR000)

Operable bits
TMC003, TMC002

Count clock

TO00 pinNote
TO00 outputNote

 
 

 

Note 78K0/IB2 (30 pins) only 
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Figure 7-36.  Timing Example of Free-Running Timer Mode 

(CR000: Compare Register, CR010: Capture Register) 

 

 TOC00 = 13H, PRM00 = 10H, CRC00 = 04H, TMC00 = 04H 
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M
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Q
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0000H
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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 INTTM000 signal is generated and the TO00 output level is reversed each time the count value of 

TM00 matches the set value of CR000 (compare register).  In addition, the INTTM010 signal is generated and the 

count value of TM00 is captured to CR010 each time the valid edge of the TI000 pin is detected. 
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Figure 7-38.  Timing Example of Free-Running Timer Mode 

(CR000: Capture Register, CR010: Capture Register) (1/2) 

 

(a)  TOC00 = 13H, PRM00 = 50H, CRC00 = 05H, TMC00 = 04H 
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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 TI000 pin input is detected and to CR000 when the 

valid edge of the TI010 pin input is detected. 

 

 

    
 

 

 



 

78K0/Ix2  CHAPTER  9   8-BIT  TIMER  H1 

R01UH0010EJ0500  Rev.5.00   333  
Feb 28, 2012 

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. 

 

 Interval timer 

 Square-wave output 

 PWM output  

 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 

Item 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 (PM0) or port mode register 3 (PM3)Note  

Port register 0 (P0) or port register 3 (P3)Note  

 

Note 78K0/IY2, 78K0/IB2 (30 pins): PM3 and P3 

 78K0/IA2, 78K0/IB2 (32 pins): PM0 and P0, or PM3 and P3 

 

Figure 9-1 shows the block diagram. 
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 The peripheral functions used in the LIN communication operation are shown below. 

<Peripheral functions used> 

 External interrupt (INTP0); wakeup signal detection 

 Use: Detects the wakeup signal edges and detects start of communication. 

 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. 

 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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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 

         

Base clock (fXCLK6) selection  TPS63 TPS62 TPS61 TPS60 

 fPRS =  

2 MHz 

fPRS =  

5 MHz 

fPRS =  

10 MHz 

fPRS =  

20 MHz

(when 

using PLL)

 0 0 0 0 fPRS 2 MHz 5 MHz 10 MHz 20 MHz 

 0 0 0 1 fPRS/2 1 MHz 2.5 MHz 5 MHz 10 MHz 

 0 0 1 0 fPRS/22 500 kHz 1.25 MHz 2.5 MHz 5 MHz 

 0 0 1 1 fPRS/23 250 kHz 625 kHz 1.25 MHz 2.5 MHz 

 0 1 0 0 fPRS/24 125 kHz 312.5 kHz 625 kHz 1.25 MHz

 0 1 0 1 fPRS/25 62.5 kHz 156.25 kHz 312.5 kHz 625 kHz 

 0 1 1 0 fPRS/26 31.25 kHz 78.13 kHz 156.25 kHz 312.5 kHz

 0 1 1 1 fPRS/27 15.625 kHz 39.06 kHz 78.13 kHz 156.25 kHz

 1 0 0 0 fPRS/28 7.813 kHz 19.53 kHz 39.06 kHz 78.13 kHz

 1 0 0 1 fPRS/29 3.906 kHz 9.77 kHz 19.53 kHz 39.06 kHz

 1 0 1 0 fPRS/21

0 

1.953 kHz 4.88 kHz 9.77 kHz 19.53 kHz

 Other than above Setting prohibited 

 

Caution  Make sure POWER6 = 0 when rewriting TPS63 to TPS60.  
 

Remarks 1. fPRS:  Peripheral hardware clock frequency 

 2. TMC506:  Bit 6 of 8-bit timer mode control register 50 (TMC50) 

  TMC501:  Bit 1 of TMC50 

 

    
 

 

 



 

78K0/Ix2  CHAPTER  14   SERIAL  INTERFACE  UART6/DALI 

R01UH0010EJ0500  Rev.5.00   446  
Feb 28, 2012 

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) 

 UART/DALI operation mode register 6 (ASIM6) 

 UART/DALI reception error status register 6 (ASIS6) 

 UART transmission status register 6 (ASIF6) 

 Clock selection register 6 (CKSR6) 

 Baud rate generator control register 6 (BRGC6) 

 UART/DALI transmit buffer register 6 (TXB6) 

 LIN operation control register 6 (ASICL6) 

 Input switch control register (ISC) 

 Port mode register 6 (PM6) 

 Port register 6 (P6)  

 Port output mode register 6 (POM6) 
 

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

<1> Clear bit 0 (UADLSEL) of UADLCTL register to 0 (refer to Figure 14-5).  

<2> Set the CKSR6 register (refer to Figure 14-9). 

<3> Set the BRGC6 register (refer to Figure 14-10). 

<4> Set bits 0 to 4 (ISRM6, SL6, CL6, PS60, PS61) of the ASIM6 register (refer to Figure 14-6). 

<5> Set bits 0 and 1 (TXDLV6, DIR6) of the ASICL6 register (refer to Figure 14-11). 

<6> Set bit 7 (POWER6) of the ASIM6 register to 1. 

<7> Set bit 6 (TXE6) of the ASIM6 register to 1.   Transmission is enabled. 

 Set bit 5 (RXE6) of the ASIM6 register to 1.   Reception is enabled. 

<8> 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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Example: Frequency of base clock = 10 MHz = 10,000,000 Hz 

 Set value of MDL67 to MDL60 bits of BRGC6 register = 00100001B (k = 33) 

 Target baud rate = 153600 bps 

 

 Baud rate (UART) = 10 M / (2  33) 

    = 10000000 / (2  33) = 151,515 [bps] 

 

 Error = (151515/153600  1)  100 

  = 1.357 [%] 

 

(3) Example of setting baud rate 

 

Table 14-6.  Set Data of Baud Rate Generator  

fPRS = 2.0 MHz fPRS = 5.0 MHz fPRS = 10.0 MHz fPRS = 20.0 MHz  

(when using PLL) 

Baud 

Rate 

[bps] TPS63- 

TPS60 

k Calculated 

Value 

ERR 

[%] 

TPS63- 

TPS60 

k Calculated 

Value 

ERR

[%]

TPS63- 

TPS60

k Calculated 

Value 

ERR

[%]

TPS63- 

TPS60 

k Calculated 

Value 

ERR

[%]

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 0H 65 38462 0.16 1H 65 38462 0.16 2H 65 38462 0.16

48000 0H 21 47619 0.79 2H 13 48077 0.16 3H 13 48077 0.16 4H 13 48077 0.16

76800 0H 13 76923 0.16 0H 33 75758 1.36 0H 65 76923 0.16 1H 65 76923 0.16

115200 0H 9 111111 3.55 1H 11 113636 1.36 0H 43 116279 0.94 0H 87 116279 0.22

153600     1H 8 156250 1.73 0H 33 151515 1.36 1H 33 151515 1.36

312500     0H 8 312500 0 1H 8 312500 0 2H 8 312500 0 

625000     0H 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 (fXCLK6)) 

 k: Value set by MDL67 to MDL60 bits of baud rate generator control register 6 (BRGC6) (k 

= 4, 5, 6, ..., 255) 

 fPRS: Peripheral hardware clock frequency 

 ERR: Baud rate error 
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15.5.7  Canceling wait 

The I2C usually cancels a wait state by the following processing. 

 

 Writing data to IICA shift register (IICA) 

 Setting bit 5 (WREL0) of IICA control register 0 (IICACTL0) (canceling wait) 

 Setting bit 1 (STT0) of IICACTL0 register (generating start condition)Note 

 Setting bit 0 (SPT0) of IICACTL0 register (generating stop condition)Note 

 

Note Master only 

 

When the above wait canceling processing is executed, the I2C 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 (WREL0) of the IICA control 

register 0 (IICACTL0) to 1. 

To generate a restart condition after canceling a wait state, set bit 1 (STT0) of the IICACTL0 register to 1. 

To generate a stop condition after canceling a wait state, set bit 0 (SPT0) of the IICACTL0 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 WREL0 bit to 1, an incorrect 

value may be output to SDAA0 line because the timing for changing the SDAA0 line conflicts with the timing for writing the 

IICA register. 

In addition to the above, communication is stopped if the IICE0 bit is cleared to 0 when communication has been 

aborted, so that the wait state can be canceled. 

If the I2C bus has deadlocked due to noise, processing is saved from communication by setting bit 6 (LREL0) of the 

IICACTL0 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. 

 

 

    
 

 

 



 

78K0/Ix2  CHAPTER  27   INSTRUCTION  SET 

R01UH0010EJ0500  Rev.5.00   687  
Feb 28, 2012 

(4) Call instructions/branch instructions 

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

 

       Second Operand 

 

First Operand 

AX !addr16 !addr11 [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, EI, DI, HALT, STOP  

 

 

    
 

 

 


