EXFL

Nuvoton Technology Corporation - W78E378A10PL Datasheet

Details

Product Status

Core Processor

Core Size

Speed

Connectivity

Peripherals

Number of I/O

Program Memory Size
Program Memory Type
EEPROM Size

RAM Size

Voltage - Supply (Vcc/Vdd)
Data Converters
Oscillator Type
Operating Temperature
Mounting Type

Package / Case

Supplier Device Package

Purchase URL

Email: info@E-XFL.COM

Obsolete

80C31

8-Bit

10MHz

EBI/EMI, Serial Port
LVD, POR, WDT

25

32KB (32K x 8)
FLASH

576 x 8

4.5V ~ 5.5V

A/D 7x8b; D/A 11x8b

Internal
0°C ~ 70°C (TA)
Surface Mount

44-LCC ()-Lead)

44-PLCC (16.59x16.59)

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"

https://www.e-xfl.com/product-detail/nuvoton-technology-corporation-america/w78e378al10pl

Address: Room A, 16/F, Full Win Commercial Centre, 573 Nathan Road, Mongkok, Hong Kong



https://www.e-xfl.com/product/pdf/w78e378a10pl-4429818
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
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PIN CONFIGURATIONS

40-pin DIP:  W/BE378E
W78C378E
W78C374E
32-pin DIP:  W78E378
W78C378
W78C374
44-pin PLCC

W78E378/W78C378/W78C374

P4.1

P4.0 (HFI)

P3.5 (ADC4, TO)*

P1.1 (DACL)*
P1.0 (DACO)*
P3.4 (VOUT)
P3.3 (HOUT)
HIN
VIN

RESET
VDD

VssA
OSCOouUT
OSCIN

P3.2 (INTO)
P3.1 (SCL)*

P3.0 (SDA)*
Vss
P4.7 (HFO)
P4.6

P3.3
HIN

VIN
RESET
Vbp
VDDA
Vbbp
VSSA
OSCOouUT
OSCIN
P3.2

40-pin DIP
=
2 32-pin DIP 39
3 1 D 32 | 38
4 2 31§ 37
5 3 30 | 36
6 4 29 | 35
7 5 28 | 34
8 6 27 | 33
O 26 | 32
10 8 251 31
11 9 24 | 30
12 ] 10 23 | 29
13 11 22 | 28
14| 12 21 | 27
15 13 20 | 26
16 14 19 | 25
17 | 15 18 | 24
18 16 17 | 23
19 22
20 21
PPPPPPPPPPP
31134444311
40150123623
O m e
65432144444
@43210
o 7 39p
o 8 38fp
9 37h
E 1(1) W78E378P gg i
1 W78C378P e
dis W78C374P b
cl14 320
cl1s 31p
cl16 300
H17 1122222222229}
89012345678
OO
PPVVPPPPPPP
33SS44443202
S Tss. T
10 7654776

P4.2

P4.3

P3.6 (ADC5, T1)*

P1.2 (DAC2)*
P1.3 (DAC3)*
P1.4 (DACA)*
P1.5 (DACS5)*
P1.6 (DAC6)*
P1.7 (DACT)*
P2.0 (DACS)

P2.1 (DAC9)
P2.2 (DAC10)
P2.3 (Hclamp)
P2.4 (ADCO)
P2.5 (ADC1)

P2.6 (ADC2)
P2.7 (ADC3)
P3.7 (ADCB)*

P4.4 (SCL2)*
P4.5 (SDA2)*

P1.4

P15
P1.6
P1.7
P2.0
P2.1
P2.2
P2.3
P2.4
P2.5
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Pin Description, Continued

PIN NAME I/O DESCRIPTION
P2.0 (DACS) I/O | General purpose I/0O, DACS8 Special Function output
Sink/Source current: 4 mA/-100 nA (-4 mA for SF output)
P2.1 (DAC9) I/O | General purpose 1/0, DAC9 Special Function output
Sink/Source current: 4 mA/-100 nA (-4 mA for SF output)
P2.2 (DAC10) I/O | General purpose /0O, DAC10 Special Function output
Sink/Source current: 4 mA/-100 nA (-4 mA for SF output)
P2.3 (Hclamp) I/O | General purpose I/0O, Hclamp Special Function output
Sink/Source current: 4 mA/-100 nA (-4 mA for SF output)
P2.4 (ADCO) I/O | General purpose I/O, ADC input channel 0
Sink/Source current: 4 mA/-100 nA
P2.5 (ADC1) I/O | General purpose I/0, ADC input channel 1
Sink/Source current: 4 mA/-100 nA
P2.6 (ADC2) I/O | General purpose I/0, ADC input channel 2
Sink/Source current: 4 mA/-100 nA
P2.7 (ADC3) I/O | General purpose I/0, ADC input channel 3
Sink/Source current: 4 mA/-100 nA
P3.0 (SDA) I/0 | General purpose I/O, DDC port serial data /0O
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 1/0O
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 (INTO) I/O | General purpose I/0, INTO input
Sink/Source current: 1 mA/ -100 mA
P3.3 (HouT) I/O | General purpose I/0O, HouT special function output
Sink/Source current: 4 mA/-100 nA (-4 mA for SF output)
P3.4 (Vour) I/O | General purpose I/0O, VouT special function output
Sink/Source current: 4 mA/-100 nA (-4 mA for SF output)
P3.5 (ADC4, TO) | I1/O | General purpose I/O, ADC input channel 4
Open-drain output, sink current: 4 mA
P3.6 (ADCS5, 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

VFD VFS

80C31 Core excluding internal RAM
Note: freq2
freql = freq2 CPU
OSCIN freql | ]
" Osc. > Interrupt
OSCOUT Circuit Processor
<—>| Timer 0
RESET < < Timer 1
» Circuit
Power Low <—| VO Port
Detection g
L1 Watch Dog |——f
Timer
VPP (P3.2) Program Memory |———| |« sio1 >
Data Memory — >
RAM: 576 Bytes <—> sI|O2 o
Ll
HIN, VIN
HFI (P4.0) >
Sync.
VOUT (P3.4) Processor |~ ——— Static DACs >
HOUT (P3.3)
Hclamp (P2.3) <
HFO (P4.7)
ADCO (P2.4)
ADCL1 (P2.5) ———| Dynamic DACs >
ADC2 (P2.6)
ADC3 (P2.7) > ——
ADC4 (P3.5) o ADC
ADCS5 (P3.6)
ADCG6 (P3.7) 8-bit Internal Bus

INTO (P3.2)

TO (P3.5)
T1 (P3.6)

P1, P2, P3

P4

Note:

P1, P4.4~P4.5
P3.0~P3.1 & P3.5~P3.7
are open-drain.

SCL (P3.1)
SDA (P3.0)

SCL2 (P4.4)
SDA2 (P4.5)

DACO~7 (P1.0~P1.7)

DACS8~10 (P2.0~P2.2)
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SFRs accessed using 'Direct Addressing', continued

REGISTER ADDRESS BITS POWER RESET R/W
ON RESET

16 P1* 90h 8 00h 00h R/W
17 p2* AOh 8 FFh FFh R/W
18 P3* BOh 8 1Fh 1Fh R/W
19 TMREG* COh 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 ESh 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 GFO General purpose flag bit
3 GF1 General purpose flag bit
4 TESTO 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
T™M1 Test Model
1 T™M2 Test Mode2
2 TM3 Test Mode3
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SFRs accessed using 'MOVX @Ri'

REGISTER ADDRESS BITS POWER RESET R/W TYPE
ON RESET
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 W
20 ADC 93h 8 X R
21 DACO 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 DACG6 9Ah 8 00h X R/W
28 DAC7 9Bh 8 00h X R/W
29 DACS8 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 AOh 0 00h 00h W

Note: "X" means no reset action.

Publication Release Date: December 2000

Revision A2
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*P1SF: Portl special function output enable register (Write Only)

BIT NAME FUNCTION
0 P10SF Port 1.0 Special Function enable (DACO 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 (DACS5 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 (DACS8 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 (ADCO 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 HFO H frequency count bit O
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

Publication Release Date: December 2000
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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 VFO 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. O: 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 DDCLINT | 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

-12 -
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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 MDDCL1INT | Set/clear to enable/disable DDCLINT
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 CDDCILINT | 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 PARAO PARAINT period register bit O
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 PARAS 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 PARAS8 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

Publication Release Date: December 2000

-13-
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Modified Timer 0 & Timer 1

Modified point in Timer O

(Not divided by 12)

/
osc f
o To TLO
. TCE=1
TO pin
(P3.5)
TRO
GATE
INTO pin
(P3.2)
- Modified point in Timer 1
(Not divided by 12)
osC | sl +6 \
\\\ ///
— ciT=0
o‘/ To TL1
. T cT=1
T1 pin
(P3.6)
GATE
( Voo ) Modified point in Timer 1
\\7/ (No INT1 pin)

Publication Release Date: December 2000

-15- Revision A2
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To use DDCL1 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 Os. 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 OOH 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 poweron,the 012345678 9 1 2 3 4 5 6 7
counter count: g 9 1 2 3 4 5 6 7 8
shifted-out data bit: 000000001 1 D7 D6 D5 D4 D3 D2 D1 DO ack D7 D6 D5 D4 D3 D2
D1 DO ack
VIN clock pulse: 12345678 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".

SI01 Port (with two slave addresses)

The SIO1 port is a serial I/O port, which supports all transfer modes from and to the I1°C 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/S1ADR?2 (address registers, DBh/DCh). The SIO1 H/W interfaces to the I°C 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.

SI02 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, ESh),
S2DAT (data register, EAh) and S2ADR1/S2ADR2 (address registers, EBh/ECh). The SIO2 H/W
interfaces to the I°C 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)

Publication Release Date: December 2000
-17 - Revision A2
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Master/Transmitter Mode

aSTART.

Set STA to generate

From SlaveMode (C)—— »
\J

08H

g

(o )

A START has been

transmitted.

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

18H

or

20H

-

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

SLA+W has been transmitted;

NOT ACK has been received.

/—r: From Master/Receiver (B)

1

i

i

i

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

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

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

28H
Databytein SIDAT has been transmitted;
ACK has been received.

or

30H

Data bytein SIDAT has been transmitted;
NOT ACK has been received.

]

10H

A repeated START has been
transmitted.

Y

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

ACK bit will be received;

SIO01 will be switched to MST/REC mode.

To Master/Receiver (A)

Send a STOP

38H

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

(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

followed by a START

1

i

(STA,STO,SI,AA)=(0,0,0,X)
12C bus will be released;
Not addressed SLV mode will be entered.

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

Enter NAslave

Send a START
when bus becomes free

Publication Release Date: December 2000
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M aster/Receiver Mode Set STA to generate

aSTART.

|

08H

A START has been

transmitted.
N

From Slave Mode (C)

Y

ACK will be received.

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

From Master/Transmitter (A);»L

48H

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

40H

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

1

1

(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.

1

i

NOT ACK has been returned.

/58H /SOH h
Data byte has been received; Data byte has been received;

ACK has been returned.
\C J

' '

1

I

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

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

STO flag will be reset.

y
Send a STOP
Send a STOP

followed by a START

10H

A repeated START has been
transmitted.

38H
Arbitration lost in NOT ACK bit.

(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.

Y 1

(STA,STO,SI,AA)=(1,0,0,X) (STA,STO,SI,AA)=(0,0,0,X)
A START will be transmitted 12C bus will be released;
when the bus becomes free. Not addressed SLV mode will be entered.

Send a START Enter NAslave
when bus becomes free

-22-
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Slave/Receiver Mode SetAA
60H
Own SLA+W has been received;
ACK has been returned.
or
68H
Arbitration lost in SLA+R/W as master;
Own SLA+W has been received;
\ACK has been returned.
(STA,STO,SI,AA)=(0,0,0,0) (STA,STO,SI,AA)=(0,0,0,1)
Data byte will be received; Data byte will be received;
NOT ACK will be returned. ACK will be returned.
Y Y
88H 80H
Previously addressed with own SLA address; Previously addressed with own SLA address;
Data has been received; Data has been received;
NOT ACK has been returned. ACK has been returned.
AOH (STA,STO,SI,AA)=(0,0,0,0) (STA,STO,SI,AA)=(0,0,0,1)
- Datawill be received; Datawill be received;
A STOP or repeated START has been NOT ACK will be returned. ACK will be returned.
received while still addressed as SLV/REC.

1 Y i 1

(STA,STO,SI,AA)=(1,0,0,1) (STA,STO,SI,AA)=(1,0,0,0) (STA,STO,SI,AA)=(0,0,0,1) (STA,STO,SI,AA)=(0,0,0,0)
Switch to not addressed SLV mode; Switch to not addressed SLV mode; Switch to not addressed SLV mode; Switch to not addressed SLV mode;
Own SLA will be recognized; No recognition of own SLA; Own SLA will be recognized. No recognition of own SLA.

A START will be transmitted when A START will be transmitted when

the bus becomes free. the bus becomes free. ‘ ‘

Send a START

when bus becomes free

To Master Mode (C)

-24-
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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:

wayne, 1
470 470

0.022u

100K 10u/50V

Dynamic DAC VDD ; e Voutput

10K

4.7u/16V

The following types of distoration can be compensated:

1. H size distortion:
a. PinCushion Correction (Amplitude)

b. Trapezoid (Keystone)
: 25%
c. CBOW (Quarter Width)

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) D D
([ 1)

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 n5
Max. V width (2048/Fosc) © 2 =409.6 n5

Sync Separator
The Vsync is separated from the composite sync automatically, without any software effort.
10 MHz
(1/Fosc) ” 64 =6.4 nB

Fosc
Min. V width & Max. H width

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 Veount) 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.

- 27 -

(HDUMS1, HDUMSO) (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

Publication Release Date: December 2000
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AT

L 1/FdummyH
N

Hsync width

-«

Vdummy L .
Vsync width

1/FdummyV

X
1
,_l
Hdummy JU QUL UL ... J_|_|_|_|_|_|_|_|_|_|_|_|_|_|_|_|_|_ .....
)

A A

For Fosc = 10 MHz:

(HDUMSL1, 0, 1) (1,0) (0, 0) (1,1)
HDUMSO0)
FdummyH 78.125 KHz 52.083 KHz 39.063 KHz 31.250 KHz
Hsync width 1.6nB 2.4 nB 3.2n6 4.0 nb
VDUMS 0 1 0 1 0 1 0 1
Fdummyv 1526 Hz | 76.3Hz | 101.7Hz | 50.9 Hz | 76.3Hz | 38.1Hz | 61.0Hz | 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
Hsync Hsync |
Hclamp _I Hclamp _I
(Leading-edge) (Leading-edge)
Hclamp
HCIamp _I (Trailing-edge) _I

(Trailing-edge)
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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 n&
or falls below 1.8V, and the reset signal is released after Vcc goes up to 4.3V.

w N/ N\ /
1.8V /
=

vee 10uS

Power-low RM

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.

R:100K /RESET] ‘
C:0.01u
1; V\_/I_airtgg'qog )O‘ Reset Logic
=
External Reset WDTEN
Power-low
Supervisor

+—

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

W78E378/W78C378/W78C374

PARAMETER SYM. SPECIFICATION UNIT | TEST CONDITIONS
MIN. TYP. MAX.

Input Low Voltage ViL2 0 - 0.3 VpD \% VDD = 4.5V
P3.0, P3.1, P4.4, P45

Input High Voltage VIH1 2.0 - VDD +0.2 Y VDD = 5.5V
P1, P2, P3 (except P3.0 &

P3.1), P4.0, HIN, VIN,

RESET

Input High Voltage ViH2 | 0.7 VDD - VDD +0.2 \% VDD = 5.5V
P3.0, P3.1, P4.4, P45

Input High Voltage VIH3 35 - VDD +0.2 \% VDD = 5.5V
OSCIN
Output

Output Low Voltage VoL1 - - 0.45 Y VDD = 4.5V
P1.0,P1.1, RESET loL=+12 mA
Output Low Voltage VoL2 - - 0.45 Y VDD = 4.5V
P3.0, P3.1, P4.4, P45 loL=+8 mA
Output Low Voltage VoL3 - - 0.45 Y VDD = 4.5V
P1 (except P1.0 & P1.1) loL=+4 mA
P2, P3 (except P3.0- P3.2)

P4 (except P4.4 & P4.5)

Output Low Voltage VoL4 - - 0.45 Y VDD = 4.5V
P3.2, OSCOUT loL=+0.8 mA
Output High Voltage VOH1 2.4 - - Y VDD = 4.5V
P2, P3.2-P3.4 IoH=-100 mA
Output High Voltage VOH2 2.4 - - Y VDD = 4.5V
P4 (except P4.4 & P4.5) IOH=-4 mA
Special Function Output VOH3 2.4 - - Y VDD = 4.5V
High Voltage IOH = -4 MA
P2.0- P2.3, P3.3, P3.4

Output High Voltage VOH4 2.4 - - \% VDD = 4.5V
OoscouT IOH=-3 mA

Notes:

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

*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, P45, HiN, VINand RESET  are Schmitt trigger inputs.
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