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Welcome to E-XFL.COM

What is "Embedded - Microcontrollers"?

"Embedded - Microcontrollers" refer to small, integrated
circuits designed to perform specific tasks within larger
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,
providing the intelligence and control needed for a wide
range of applications.

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,
microcontrollers are integral in medical devices, handling
functions such as monitoring, diagnostics, and control of
therapeutic equipment. Their versatility and
programmability make them essential components in
creating efficient, responsive, and intelligent electronic
systems.

Common Subcategories of "Embedded -
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
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PIN CONFIGURATIONS 

40-pin DIP: W78E378E  40-pin DIP    

 W78C378E P4.1 1       40 P4.2 

 W78C374E P4.0 (HFI) 2 32-pin DIP  39 P4.3 

  P3.5 (ADC4, T0)* 3 1    32 38 P3.6 (ADC5, T1)* 

  P1.1 (DAC1)* 4 2  31 37 P1.2 (DAC2)* 

32-pin DIP: W78E378 P1.0 (DAC0)* 5 3  30 36 P1.3 (DAC3)* 

 W78C378 P3.4 (VOUT) 6 4  29 35 P1.4 (DAC4)* 

 W78C374 P3.3 (HOUT) 7 5  28 34 P1.5 (DAC5)* 

  HIN 8 6  27 33 P1.6 (DAC6)* 

  VIN 9 7  26 32 P1.7 (DAC7)* 

  RESET  10 8  25 31 P2.0 (DAC8) 

  VDD 11 9  24 30 P2.1 (DAC9) 

  VSSA 12 10  23 29 P2.2 (DAC10) 

  OSCOUT 13 11  22 28 P2.3 (Hclamp) 

  OSCIN 14 12  21 27 P2.4 (ADC0) 

  P3.2 ( INT0 ) 15 13  20 26 P2.5 (ADC1) 

  P3.1 (SCL)* 16 14  19 25 P2.6 (ADC2) 

  P3.0 (SDA)* 17 15  18 24 P2.7 (ADC3) 

  VSS 18 16  17 23 P3.7 (ADC6)* 

  P4.7 (HFO) 19    22 P4.4 (SCL2)* 

  P4.6 20    21 P4.5 (SDA2)* 

44-pin PLCC 
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Pin Description, Continued 

PIN NAME I/O DESCRIPTION 

P2.0 (DAC8) I/O General purpose I/O, DAC8 Special Function output 

Sink/Source current: 4 mA/-100 µA (-4 mA for SF output) 

P2.1 (DAC9) I/O General purpose I/O, DAC9 Special Function output 

Sink/Source current: 4 mA/-100 µA (-4 mA for SF output) 

P2.2 (DAC10) I/O General purpose I/O, DAC10 Special Function output 

Sink/Source current: 4 mA/-100 µA (-4 mA for SF output) 

P2.3 (Hclamp) I/O General purpose I/O, Hclamp Special Function output 

Sink/Source current: 4 mA/-100 µA (-4 mA for SF output) 

P2.4 (ADC0) I/O General purpose I/O, ADC input channel 0 

Sink/Source current: 4 mA/-100 µA 

P2.5 (ADC1) I/O General purpose I/O, ADC input channel 1 

Sink/Source current: 4 mA/-100 µA 

P2.6 (ADC2) I/O General purpose I/O, ADC input channel 2 

Sink/Source current: 4 mA/-100 µA 

P2.7 (ADC3) I/O General purpose I/O, ADC input channel 3 

Sink/Source current: 4 mA/-100 µA 

P3.0 (SDA) I/O General purpose I/O, DDC port serial data I/O 

Schmitt trigger input 
VIH/VIL = 0.7 VDD/0.3 VDD, V+/V- = ~0.6 VDD/ 0.4 VDD 
Open-drain output, sink current: 8 mA 

P3.1 (SCL) I/O General purpose I/O, DDC port serial clock I/O 

Schmitt trigger input 
VIH/VIL = 0.7 VDD/0.3 VDD, V+/V- = ~0.6 VDD/ 0.4 VDD 

Open-drain output, sink current: 8 mA 

P3.2 ( INT0 ) I/O General purpose I/O, INT0  input 

Sink/Source current: 1 mA/ -100 µA 

P3.3 (HOUT) I/O General purpose I/O, HOUT special function output 

Sink/Source current: 4 mA/-100 µA (-4 mA for SF output) 

P3.4 (VOUT) I/O General purpose I/O, VOUT special function output 

Sink/Source current: 4 mA/-100 µA (-4 mA for SF output) 

P3.5 (ADC4, T0) I/O General purpose I/O, ADC input channel 4 

Open-drain output, sink current: 4 mA 

P3.6 (ADC5, T1) I/O General purpose I/O, ADC input channel 5 

Open-drain output, sink current: 4 mA 

P3.7 (ADC6) I/O General purpose I/O, ADC input channel 6 

Open-drain output, sink current: 4 mA 
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BLOCK DIAGRAM 
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SFRs accessed using 'Direct Addressing', continued 

 REGISTER  ADDRESS BITS POWER 
ON RESET 

RESET R/W 

16 P1* 90h 8 00h 00h R/W 

17 P2* A0h 8 FFh FFh R/W 

18 P3* B0h 8 1Fh 1Fh R/W 

19 TMREG* C0h 3 00h xxh R/W 

20 S1CON* D8h 8 00h 00h R/W 

21 S1STA D9h 8 F8h F8h R 

22 S1DAT DAh 8 FFh FFh R/W 

23 S1ADR1 DBh 8 00h 00h R/W 

24 S1ADR2 DCh 8 00h 00h R/W 

25 S2CON* E8h 8 00h 00h R/W 

26 S2STA E9h 8 F8h F8h R 

27 S2DAT EAh 8 FFh FFh R/W 

28 S2ADR1 EBh 8 00h 00h R/W 

28 S2ADR2 ECh 8 00h 00h R/W 

Notes: 
1. The SFRs marked with an asterisk (*) are both bit- and byte-addressable. 
2. Port 1 and P3.5−P3.7 outputs low during & after reset. 
3. "x" means no reset action. 
4. The SFRs in the shaded region are new-defined. 

* Modified PCON 

BIT NAME FUNCTION 

0 ADCS2 ADC channel Select bit 2 

1 PD Power Down bit 

2 GF0 General purpose flag bit 

3 GF1 General purpose flag bit 

4 TEST0 Test purpose flag bit 

5 TEST1 Test purpose flag bit 

6 ADCcal Set 0/1 to select 1.0V/3.0V for ADC calibration 

7 CPUhalt Set to let CPU halt when the chip runs internally 

* TMREG: Test Mode Register 

BIT NAME FUNCTION 

0 TM1 Test Mode1 

1 TM2 Test Mode2 

2 TM3 Test Mode3 
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SFRs accessed using 'MOVX @Ri' 

 REGISTER  ADDRESS BITS POWER 
ON RESET 

RESET R/W TYPE 

1 CTRL1 80h 8 00h 00h W 

2 CTRL2 81h 8 00h 00h W 

3 P1SF 82h 8 00h xxh W 

4 P2SF 83h 8 00h xxh W 

5 P3SF 84h 8 00h 00h W 

6 PARAL 85h 8 00h 00h R/W 

7 PARAH 86h 5 00h 00h R/W 

8 HFCOUNTL 87h 8 x x R 

9 HFCOUNTH 88h 8 x x R 

10 VFCOUNTL 89h 8 x x R 

11 VFCOUNTH 8Ah 8 x x R 

12 WDTCLR 8Bh - x x W 

13 SOARL 8Ch 8/6 x x R/W 

14 SOARH 8Dh 8/6 x x R/W 

15 SOACLR 8Eh - x x W 

16 INTMSK 8Fh 6 00h 00h R/W 

17 INTVECT 90h 6 00h 00h R 

18 INTCLR 91h 6 x x W 

19 DDC1 92h 8 x x W 

20 ADC 93h 8 x x R 

21 DAC0 94h 8 00h x R/W 

22 DAC1 95h 8 00h x R/W 

23 DAC2 96h 8 00h x R/W 

24 DAC3 97h 8 00h x R/W 

25 DAC4 98h 8 00h x R/W 

26 DAC5 99h 8 00h x R/W 

27 DAC6 9Ah 8 00h x R/W 

28 DAC7 9Bh 8 00h x R/W 

29 DAC8 9Ch 8 00h x R/W 

30 DAC9 9Dh 8 00h x R/W 

31 DAC10 9Eh 8 00h x R/W 

32 P4 9Fh 8 FFh FFh W 

33 CTRL3 A0h 0 00h 00h W 

Note: "x" means no reset action. 
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*P1SF: Port1 special function output enable register (Write Only) 

BIT NAME FUNCTION 
0 P10SF Port 1.0 Special Function enable (DAC0 output) 
1 P11SF Port 1.1 Special Function enable (DAC1 output) 
2 P12SF Port 1.2 Special Function enable (DAC2 output) 
3 P13SF Port 1.3 Special Function enable (DAC3 output) 
4 P14SF Port 1.4 Special Function enable (DAC4 output) 
5 P15SF Port 1.5 Special Function enable (DAC5 output) 
6 P16SF Port 1.6 Special Function enable (DAC6 output) 
7 P17SF Port 1.7 Special Function enable (DAC7 output) 

*P2SF: Port2 special function output enable register (Write Only) 

BIT NAME FUNCTION 
0 P20SF Port 2.0 Special Function enable (DAC8 output) 
1 P21SF Port 2.1 Special Function enable (DAC9 output) 
2 P22SF Port 2.2 Special Function enable (DAC10 output) 
3 P23SF Port 2.3 Special Function enable (Hclamp output) 
4 P24SF Port 2.4 Special Function enable (ADC0 input) 
5 P25SF Port 2.5 Special Function enable (ADC1 input) 
6 P26SF Port 2.6 Special Function enable (ADC2 input) 
7 P27SF Port 2.7 Special Function enable (ADC3 input) 

*P3SF: Port3 special function output enable register (Write Only) 

BIT NAME FUNCTION 

0−2 - - 

3 P33SF Port 3.3 Special Function enable (HOUT) 
4 P34SF Port 3.4 Special Function enable (VOUT) 

5−7 - - 

*HFCOUNTL: Horizontal frequency counter register, low byte  (Read Only) 

BIT NAME FUNCTION 
0 HF0 H frequency count bit 0 
1 HF1 H frequency count bit 1 
2 HF2 H frequency count bit 2 
3 HF3 H frequency count bit 3 
4 HF4 H frequency count bit 4 
5 HF5 H frequency count bit 5 
6 HF6 H frequency count bit 6 
7 HF7 H frequency count bit 7 
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*HFCOUNTH: Horizontal frequency counter register, high byte (Read Only) 

BIT NAME FUNCTION 
0 HF8 H frequency count bit 8 
1 HF9 H frequency count bit 9 
2 HF10 H frequency count bit 10 
3 HF11 H frequency count bit 11 

4−5 - - 

6 NOH Set by hardware if no Hin signal 
7 HPOL Hin polarity. 0: Positive, 1: Negative 

*VFCOUNTL: Vertical frequency counter register, low byte (Read Only) 

BIT NAME FUNCTION 
0 VF0 V frequency count bit 0 
1 VF1 V frequency count bit 1 
2 VF2 V frequency count bit 2 
3 VF3 V frequency count bit 3 
4 VF4 V frequency count bit 4 
5 VF5 V frequency count bit 5 
6 VF6 V frequency count bit 6 
7 VF7 V frequency count bit 7 

*VFCOUNTH: Vertical frequency counter register, high byte (Read Only) 

BIT NAME FUNCTION 
0 VF8 V frequency count bit 8 
1 VF9 V frequency count bit 9 
2 VF10 V frequency count bit 10 
3 VF11 V frequency count bit 11 

4−5 - - 

6 NOV Set by hardware if no VIN signal 
7 VPOL VIN polarity. 0: Positive, 1: Negative 

* INTVECT: Interrupt Vector Register (Read Only) 

BIT NAME FUNCTION 
0 SCLINT SCL pin pulled low detected 
1 ADCINT ADC conversion completed 
2 DDC1INT DDC1 port buffer empty 
3 SOAINT SOA condition happen 
4 VEVENT Vsync pulse detected or NOV = 1 (V counter overflow) 

(The VEVENT is designed to be generated only 'one' time 
if no Vsync input.) 

5 PARAINT Parabola Interrupt generated 
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* INTMSK: Interrupt Mask Register (Read/Write) 

BIT NAME FUNCTION 
0 MSCLINT Set/clear to enable/disable SCLINT 

1 MADCINT Set/clear to enable/disable ADCINT 

2 MDDC1INT Set/clear to enable/disable DDC1INT 

3 MSOAINT Set/clear to enable/disable SOAINT 

4 MVEVENT Set/clear to enable/disable VEVENT 

5 MPARAINT Set/clear to enable/disable PARAINT 

* INTCLR (Write Only) 

BIT NAME FUNCTION 
0 CSCLINT Write 1 to this bit to clear SCLINT in INTVECT 

1 CADCINT Write 1 to this bit to clear ADCINT in INTVECT 

2 CDDC1INT Write 1 to this bit to clear DDC1INT in INTVECT 

3 CSOAINT Write 1 to this bit to clear SOAINT in INTVECT 

4 CVEVENT Write 1 to this bit to clear VEVENT in INTVECT 

5 CPARAINT Write 1 to this bit to clear PARAINT in INTVECT 

*PARAL: Parabola interrupt generator register, low byte (Read/Write) 

BIT NAME FUNCTION 
0 PARA0 PARAINT period register bit 0 

1 PARA1 PARAINT period register bit 1 

2 PARA2 PARAINT period register bit 2 

3 PARA3 PARAINT period register bit 3 

4 PARA4 PARAINT period register bit 4 

5 PARA5 PARAINT period register bit 5 

6 PARA6 PARAINT period register bit 6 

7 PARA7 PARAINT period register bit 7 

*PARAH: Parabola interrupt generator register, high byte (Read/Write) 

BIT NAME FUNCTION 
0 PARA8 PARAINT period register bit 8 

1 PARA9 PARAINT period register bit 9 

2 PARA10 PARAINT period register bit 10 

3 PARA11 PARAINT period register bit 11 

4 PARA12 PARAINT period register bit 12 
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Modified Timer 0 & Timer 1 

OSC 6.
.

TR0

GATE

INT0 pin
(P3.2)

T0 pin
(P3.5)

C/T = 0

C/T = 1

Modified point in Timer 0
(Not divided by 12)

To TL0

 

 

OSC 6..

TR1

GATE

T1 pin
(P3.6)

C/T = 0

C/T = 1

Modified point in Timer 1
(Not divided by 12)

To TL1

V Modified point in Timer 1

(No INT1 pin)

DD
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To use DDC1 port, a user should pay attention to the following items: 

(1) When the chip is powered-on or after reset , the 8-bit shift register in DDC1 H/W contains all 0s. If 
you write a data to the latch buffer (the DDC1 register), it will be loaded to the shift register at the 
9th clock (on VIN), so from the 10th clock, the real data bit begins to shift out. 

(2) Because there is no reset signal to the latch buffer, it contains a random data after power-on. If you 
enable DDC1 without writing data to the latch buffer, SDA will have the random data shifted out 
after 9 clocks. The shift register is reset to 00H during CPU reset. 

(3) The DDC1 H/W has a counter that counts how many bits shifted out. This counter is initialized to 0 
when power-up or reset. When you firstly enable DDC1 after power-on, the first bit is already shifted 
out without clock, so the first clock triggers the second data bit (D6) to shift out and "0000 0001 1" 
will be got. After the first 9 clocks that shift out an invalid byte, the counter counts from 1 to 9 
cyclically according to the clock pulse on VIN-pin. See the following illustration. 

 

After power on, the 
counter count: 

0 1 2 3 4 5 6 7 8  9     1   2    3   4    5    6   7    
8   9        1   2    3    4   5   6    7    8   
9     ... 

shifted-out data bit: 0 0 0 0 0 0 0 0 1  1    D7 D6 D5 D4 D3 D2 D1 D0 ack    D7 D6 D5 D4 D3 D2 
D1 D0 ack   … 

VIN clock pulse:    1 2 3 4 5 6 7 8  9     1   2    3   4    5    6   7    
8   9        1   2    3    4   5   6    7    8   
9     ... 

    |--> invalid data       |--> normal data 

  

(4) The interrupt happens on the failing edge of the following first clock. The next data, which is about 
to be shifted out, in the latch buffer is loaded into the shift register at the rising edge of the following 
first clock. At the same time, data bit D7 is shifted out and the counter value is "1". 

SIO1 Port (with two slave addresses) 

The SIO1 port is a serial I/O port, which supports all transfer modes from and to the I2C bus. The SIO1 
port handles byte transfers autonomously. To enable this port, the bit ENDDC1 in CTRL1 should be 
cleared to '0'. The CPU interfaces to the SIO1 port through the following five special function registers: 
S1CON (control register, D8h), S1STA (status register, D9h), S1DAT (data register, DAh) and 
S1ADR1/S1ADR2 (address registers, DBh/DCh). The SIO1 H/W interfaces to the I2C bus via two pins: 
SDA (P3.0, serial clock line) and SCL (P3.1, serial data line). The output latches of P3.0 and P3.1 must 
be set to "1" before using this port. 

SIO2 Port (with two slave addresses) 

The function of this port is the same as SIO1 port. The CPU interfaces to the SIO2 port through the 
following five special function registers: S2CON (control register, E8h), S2STA (status register, E9h), 
S2DAT (data register, EAh) and S2ADR1/S2ADR2 (address registers, EBh/ECh). The SIO2 H/W 
interfaces to the I2C bus via two pins: SDA2 (P4.5, serial clock line) and SCL2 (P4.4, serial data line). 
The output latches of P4.5 and P4.4 must be set to "1" before using this port. 

Operation of SIO1 Port: (SIO2 has the same function except their addresses of control registers) 
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(STA,STO,SI,AA)=(0,0,0,X)
SLA+W will be transmitted;
ACK bit will be received.

Master/Transmitter Mode

From Master/Receiver (B)

Set STA to generate
a START.

SLA+W has been transmitted;
ACK has been received.

18H

20H
SLA+W has been transmitted;
NOT ACK has been received.

or

28H
Data byte in S1DAT has been transmitted;
ACK has been received.

Data byte in S1DAT has been transmitted;
NOT ACK has been received.

30H

or

(STA,STO,SI,AA)=(0,0,0,X)
Data byte will be transmitted;
ACK will be received.

(STA,STO,SI,AA)=(1,0,0,X)
A repeated START will be transmitted.

(STA,STO,SI,AA)=(0,1,0,X)
A STOP followed by a START will be
 transmitted;
STO flag will be reset.

(STA,STO,SI,AA)=(1,1,0,X)

To Master/Receiver (A)

(STA,STO,SI,AA)=(0,0,0,X)
SLA+R will be transmitted;
ACK bit will be received;
SIO1 will be switched to MST/REC mode.

Send a STOP Send a STOP 
 followed by a START

38H
Arbitration lost in SLA+R/W
 or Data bytes.

(STA,STO,SI,AA)=(0,0,0,X)
I2C bus will be released;
Not addressed SLV mode will be entered.

(STA,STO,SI,AA)=(1,0,0,X)
A START will be transmitted when
 the bus becomes free.

Enter NAslave Send a START
 when bus becomes free

08H
A START has been
 transmitted.

10H
A repeated START has been
 transmitted.

From Slave Mode (C)

A STOP will be transmitted;
STO flag will be reset.
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Master/Receiver Mode

(STA,STO,SI,AA)=(0,0,0,X)
SLA+R will be transmitted;
ACK will be received.

50H
Data byte has been received;
ACK has been returned.

SLA+R has been transmitted;
ACK has been received.

40H

From Master/Transmitter (A)

To Master/Transmitter (B)

58H
Data byte has been received;
NOT ACK has been returned.

SLA+R has been transmitted;
NOT ACK has been received.

48H

Set STA to generate
a START.

08H
A START has been
 transmitted.

38H
Arbitration lost in NOT ACK bit.

(STA,STO,SI,AA)=(0,0,0,X)
I2C bus will be released;
Not addressed SLV mode will be entered.

Enter NAslave

(STA,STO,SI,AA)=(1,0,0,X)
A START will be transmitted
 when the bus becomes free.

Send a START
 when bus becomes free

(STA,STO,SI,AA)=(0,0,0,0)
Data byte will be received;
NOT ACK will be returned.

(STA,STO,SI,AA)=(0,0,0,1)
Data byte will be received;
ACK will be returned.

10H
A repeated START has been
 transmitted.

(STA,STO,SI,AA)=(0,0,0,X)
SLA+W will be transmitted;
ACK will be received;
SIO1 will be switched to MST/TRX mode.

(STA,STO,SI,AA)=(1,0,0,X)
A repeated START will be transmitted.

(STA,STO,SI,AA)=(0,1,0,X)
A STOP will be transmitted;
STO flag will be reset.

(STA,STO,SI,AA)=(1,1,0,X)
A STOP followed by a START will
 be transmitted;
STO flag will be reset.

Send a STOP
Send a STOP 
 followed by a START

From Slave Mode (C)
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88H
Previously addressed with own SLA address;
Data has been received;
NOT ACK has been returned.

60H
Own SLA+W has been received;
ACK has been returned.

68H
Arbitration lost in SLA+R/W as master;
Own SLA+W has been received;
ACK has been returned.

or

Slave/Receiver Mode

A0H
A STOP or repeated START has been
 received while still addressed as SLV/REC.

80H
Previously addressed with own SLA address;
Data has been received;
ACK has been returned.

(STA,STO,SI,AA)=(0,0,0,0)
Data will be received;
NOT ACK will be returned.

(STA,STO,SI,AA)=(0,0,0,1)
Data byte will be received;
ACK will be returned.

(STA,STO,SI,AA)=(0,0,0,0)
Data byte will be received;
NOT ACK will be returned.

Set AA 

(STA,STO,SI,AA)=(1,0,0,1)
Switch to not addressed SLV mode;
Own SLA will be recognized;
A START will be transmitted when
 the bus becomes free.

(STA,STO,SI,AA)=(1,0,0,0)
Switch to not addressed SLV mode;
No recognition of own SLA;
A START will be transmitted when
 the bus becomes free.

(STA,STO,SI,AA)=(0,0,0,1)
Switch to not addressed SLV mode;
Own SLA will be recognized.

(STA,STO,SI,AA)=(0,0,0,0)
Switch to not addressed SLV mode;
No recognition of own SLA.

`
Enter NAslave

Send a START
 when bus becomes free

To Master Mode (C)

(STA,STO,SI,AA)=(0,0,0,1)
Data will be received;
ACK will be returned.

 



W78E378/W78C378/W78C374 

 

- 26 - 

Three 8-bit Dynamic DACs: DAC8−DAC10 

The dynamic DACs are especially used to generate parabola waveform for geometric compensation, 
or to be used as static DACs. Dynamic DAC application circuit: 

 

Dynamic DAC V output

100K

470+Vsync

0.022u

10u/50V

470
470

10K

10K

4.7u/16V

VDD

 
 

 

The following types of distoration can be compensated: 

1. H size distortion: 

a. PinCushion Correction (Amplitude)      

b. Trapezoid (Keystone)                 

c. CBOW (Quarter Width)             

25%

25%  

d. PinCushion Correction (Corner)            

e. S Curve                     

 

The PCC amplitude can be compensated against V size adjustment automatically.  

The Trapzoid can be compensated against V center adjustment automatically. 

 

2. H center distortion: 

a. Pin balance (Bow)                   

b. Key balance (Tilt)                   

c. Corner balance                    
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Sync Processor 

Polarity Detector 

The H/V polarity is detected automatically and can be known from HPOL bit (HFCOUNTH.7) and 
VPOL bit (VFCOUNTH.7). 

Fosc 10 MHz 

Max. H+V width (64/Fosc) × 62 (counter overflow) = 396.8 µS 

Max. V width (2048/Fosc) × 2 = 409.6 µS 

Sync Separator 

The Vsync is separated from the composite sync automatically, without any software effort. 

Fosc 10 MHz 

Min. V width & Max. H width (1/Fosc) × 64 = 6.4 µS 

Horizontal & Vertical Frequency Counter 

There are two 12-bit counters which can count H and V frequency automatically. When VEVENT 
(Vsync frequency counter timeout) interrupt happens, the count value values are latched into the 
counter registers (HFCOUNTH, HFCOUNTL, VFCOUNTH and VFCOUNTL). And then the S/W may 
read the count value (HCOUNT and VCOUNT) from the counter registers to calculate the H and V frequency 
by the formulas listed below. 

V frequency: 

The resolution of V frequency counter: VRESOL = (1/Fosc) × 64. 
The V frequency: VFREQ = 1/(VCOUNT × VRESOL). 
The lowest V frequency can be detected: Fosc ÷ 262144. (38.1Hz @Fosc =10 MHz) 

H frequency: 
The resolution of H frequency counter: HRESOL = (1/Fosc) ÷ 8. 
The H frequency: HFREQ = 1/(HCOUNT × HRESOL). 
The lowest H frequency can be detected: Fosc ÷ 512. (19.5 KHz @Fosc = 10 MHz) 

Dummy Frequency Generator 

The Dummy H and V frequencies are generated for factory burn-in or showing warning message while 
there are no input frequency. 

(HDUMS1, HDUMS0) (0, 0) (0, 1) (1, 0) (1, 1) 

FdummyH Fosc/(8 × 4 × 8) Fosc/(8 × 2 × 8) Fosc/(8 × 3 × 8) Fosc/(8 × 5 × 8) 

Hsync width (8 × 4)/Fosc (8 × 2)/Fosc (8 × 3)/Fosc (8 × 5)/Fosc 

 

VDUMS 0 1 

FdummyV FdummyH/ 512 FdummyH/1024 

Vsync width 8/ FdummyH 16/ FdummyH 
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Hdummy

..... .....

..... .....

.....

.....

Vdummy
Vsync width

Hsync width

1/FdummyH

1/FdummyV
 

 

For Fosc = 10 MHz: 

(HDUMS1, 
HDUMS0) 

(0, 1) (1, 0) (0, 0) (1, 1) 

FdummyH 78.125 KHz 52.083 KHz 39.063 KHz 31.250 KHz 

Hsync width 1.6 µS 2.4 µS 3.2 µS 4.0 µS 

VDUMS 0 1 0 1 0 1 0 1 

FdummyV 152.6 Hz 76.3 Hz 101.7 Hz 50.9 Hz 76.3 Hz 38.1 Hz 61.0 Hz 30.5 Hz 

 

H-clamp Pulse Generator 

1. Leading edge/Trailing edge selectable. 

    * HCES = 0: select leading edge 

    * HCES = 1: select trailing edge 

Negative polarity Hsync Postive polarity Hsync

(Leading-edge)

(Trailing-edge)

(Leading-edge)

(Trailing-edge)

Hclamp

HsyncHsync

Hclamp
Hclamp

Hclamp
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Reset Circuit- Power-low Detector & Watchdog Timer 

The reset signals come from the following three sources: 

 1. External reset input (active low) 

 2. Power low detect 

 3. Hardware Watchdog Timer 

The power-low detection circuit generates a reset signal once the VCC falls below 3.5V for above 10 µS 
or falls below 1.8V, and the reset signal is released after VCC goes up to 4.3V. 

 
4.3V

3.8V

1.8V

VCC

Power-low Reset

10uS

 
 

 

The purpose of a watchdog timer is to reset the CPU if the user program fails to reload the watchdog 
timer within a reasonable period of time known as the "watchdog interval". The clock source of the 
watchdog timer comes from the internal system clock. It can be enabled/disabled by set/clear WDTEN 
(bit 5 of CTRL2). For debug purpose, if the WDT reset or power low reset occur, the RESET  pin 
will be pulled low internally. The pulled-low duration due to WDT reset is about 60/Fosc sec. The block 
diagram of the reset circuitry is shown as below. 

Watchdog
  Timer

Power-low
Supervisor

WDTEN
EN

Reset Logic

R:100K

C:0.01u

External Reset

/RESET

Iol=12mA @Vol=0.45V
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D.C. Characteristics, continued 

PARAMETER SYM.  SPECIFICATION UNIT TEST CONDITIONS 

  MIN. TYP. MAX.   

Input Low Voltage 

P3.0, P3.1, P4.4, P4.5 

VIL2 0 - 0.3 VDD V VDD = 4.5V 

Input High Voltage 

P1, P2, P3 (except P3.0 & 
P3.1), P4.0, HIN, VIN, 

RESET  

VIH1 2.0 - VDD +0.2 V VDD = 5.5V 

Input High Voltage 

P3.0, P3.1, P4.4, P4.5 

VIH2 0.7 VDD - VDD +0.2 V VDD = 5.5V 

Input High Voltage 

OSCIN 

VIH3 3.5 - VDD +0.2 V VDD = 5.5V 

Output       

Output Low Voltage 

P1.0, P1.1, RESET  

VOL1 - - 0.45 V VDD = 4.5V 

IOL = +12 mA 

Output Low Voltage 

P3.0, P3.1, P4.4, P4.5 

VOL2 - - 0.45 V VDD = 4.5V 

IOL = +8 mA 

Output Low Voltage 

P1 (except P1.0 & P1.1) 

P2, P3 (except P3.0−P3.2) 

P4 (except P4.4 & P4.5) 

VOL3 - - 0.45 V VDD = 4.5V 

IOL = +4 mA 

Output Low Voltage 

P3.2, OSCOUT 

VOL4 - - 0.45 V VDD = 4.5V 

IOL = +0.8 mA 

Output High Voltage 

P2, P3.2−P3.4 

VOH1 2.4 - - V VDD = 4.5V 

IOH = -100 µA 

Output High Voltage 

P4 (except P4.4 & P4.5) 

VOH2 2.4 - - V VDD = 4.5V 

IOH = -4 mA 

Special Function Output 
High Voltage 

P2.0−P2.3, P3.3, P3.4 

VOH3 2.4 - - V VDD = 4.5V 

IOH = -4 mA 

Output High Voltage 

OSCOUT 

VOH4 2.4 - - V VDD = 4.5V 

IOH = -3 mA 
Notes: 

*1. RESET  has an internal pull-up resistor of about 30 KΩ. 

*2. P2 and P3.2−P3.4 can source a transition current when they are being externally driven from 1 to 0. The transition current  
   reaches its maximum value when VIN is approximately 2V. 

*3. P3.0, P3.1, P4.4, P4.5, HIN, VIN and RESET  are Schmitt trigger inputs. 




