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Safety Precaution
WARNING
Service should not  be attempted by anyone unfamiliar with the necessary precautions on this monitor. 
The followings are the necessary precautions to be observed before servicing.
1. Always discharge the high voltage to the CRT conductive coating before handling the CRT. The

picture tube is highly evacuated and if broken, glass fragments  will  be violently exploded.  Use
shatter proof goggles and keep picture  tube away from the bare body while handling.

2. When replacing a chassis in the cabinet, always be certain that all the protective devices are put back
in place, such as nonmetallic control knobs, insulating covers, shields, isolation resistor capacitor
network etc.

3. Before returning the monitor to the customer, always perform an AC leakage current check on the
exposed metallic parts of the cabinet,  such as signal connectors, terminals,  screw heads,  metal
overlays, control shafts etc,  to be sure the monitor is safe to operate without  danger of electrical
shock. Plug the AC line cord directly into a AC outlet (do not use a line isolation trasformer during
this check.). Use an AC voltmeter having 1500 ohm per volt or more sensitivity in the following
manner : Connect ground(water pipe, conduit, etc.) and the exposed metallic parts, one at a time.
Measure the AC Voltage across the combination of 1500 ohm resistor and 0.15 capacitor. Reverse
the  AC plug at the  AC outlet and repeat AC voltage measurements  for each exposed metallic part.
The Voltage must not exceed 0.3 volts RMS.  This corresponds to 0.2 milliamp AC. Any value
exceeded this limit constitutes a potential shock hazard and must be corrected immediately.

INSTRUCTIONS TO USER
This equipment  generates  and uses radio frequency energy and if not installed and used properly, that
is, in strict accordance with the manufacturer's instruction, may cause interference to radio and
television. It has been tested and found to comply with the limits for the specifications in Subpart J of
Part 15 FCC Rules, which are designed to provide reasonable protection against such interference in a
residential installation. However,  there is no guarantee that interference will not occur in a particular
installation.
If this  equipment does cause  interference to radio  or  television reception,  which can be determined
by turning the equipment off and on, the user is encouraged to try to correct the interference by one or
more of the following measures.
• reorient the receiving antenna
• relocate the computer with respect to the receiver
• plug the computer into a different outlet so that computer and receiver are on different branch

circuits.

AC  VOLTMETER

Good earth ground
such as the water pipe, 
conduit, etc

1500 ohm 
10 WATT

0.15µF

Place this probe 
on each exposed 
metallic part.
0.15µF



RODUCT SAFETY NOTICE
Many electrical and mechanical parts in this monitor have special  safety-related characteristics.  
These characteristics are often not evident from visual inspection.
Replacement parts which have these special safety characteristics are identified in this manual;
electrical components having such features identified by " !  " in the replacement parts list and
schematic diagram.
For continued protection,  replacement parts must  be identical  to those used in the original circuit.
The use  of substitute replacement parts which  dose not have the same safety characteristics  as the
factory recommended replacement parts shown in this service manual, may create shock, fire, 
X-RAY RADIATION or other hazards.
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X-Ray Radiation Precaution
1. Excessive high voltage can produce potentially hazardous X-RAY RADIATION. To avoid 

such hazards, the high voltage must be under the specified limit. The nominal value of the high
voltage of this monitor is 25KV 1.0KV at zero beam current(minimun brightness) under a 120V AC
power source. The high voltage must not(under any circumstances) exceed30KV. Each time a monitor
requires servicing, the high voltage should  be checked.
It is recommended the high voltage be recorded as a part of the service record. It is important to use
an accurate and reliable high voltage meter.

2. This monitor is equipped with  a protection circuit which prevents the monitor from producing 
excessively high voltage. Each time the monitor  is serviced, the protection circuit must be checked to
determine that the circuit is properly  functioning.

3. The only source of X-RAY RADIATION in this monitor is the picture-tube.
For continued X-RAY RADIATION protection, the replacement tube must be exactly the same type
tube as specified in the parts list.

4. Some parts in this monitor have special safety-related characteristics for X-RAY RADIATION 
protection.
For continued safety, parts replacement should be undertaken only after referring to the product
safety notice.

PRODUCT CDRH NOTICE
Electrical potentiometers which is marked as caution  "  !  " in parts list are crititial components 
of safety & CDRH.
Therefore, for continued protection, replacements parts must be used it which is used in original 
PCB ASS’Y.
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!

General Inforormation
1. Description

This 17" (16" viewable) color display monitor is operated in R, G, B, drive mode input.

2. Operating instructions
2-1. Front

Menu, Select,Down DPMS(Power)LED, Power Switch
2-2. Rear

Input connection AC & SIGNAL CABLE
2-3 Service Instruction(internal controls)

H-Center , H/V Focus
2-4. OSD Controls

Brightness/Contrast, H/V-Position, H/V-Size, Pincushion/Trapezoid, Pin Balance, Parallel,
Top/Botton-Corner, H/V-LinearityRotation, H/V Moire, Degauss, Color Control, Information,
Language, OSD H/V- Position ,Recall 

3. Electrical Characteristics
3-1. Power supply

Input Voltage : 100-240 V AC
Input Current : 1.5A Max.
Input Frequency : 50 - 60Hz
Power Consumption : 70W (TYP)

3-2. Video input signal
Input : 0.7 Vp-p analog signal(at 75 ohm terminated to ground)
Polarity : Positive
Rise/Fall time : < 5ns

3-3. Horizontal Synchronization Signal
Level : TTL High : 2.4V min
Low : 0.4V max
Polarity : Negative or Positive
Frequency : 30kHz - 70kHz
Timing Limits : Pulse width (0.1µs Thp 6µs)

3-4. Vertical Synchronization Signal
Level : TTL High : 2.0V min
Low : 0.4V max
Polarity : Negative or Positive
Frequency : 50Hz - 150Hz
Timing Limits : Pulse width (8µs Tvp 2.048ms)
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Video Input Signal
Recommended signals are shown below.
• Video Signal 

Video Level : 0 to 700mV
Polarty : Positive
Video Input : RGB separated
Analog level
Sync input : H-Sync ; TTL level
V-Sync ; TTL level

• Waveform
Video input(R, G, B)

• H-Sync • V-Sync

0

1

2

3

4

59

60

61

62

63
700mV

• Signal: 64 level gray scale
• Linear stepping:

(11.1mV-64 Steps)

ACTIVE (4)

Front Porch
(T5)

Period (T1)

Sync Width (T2)
Back Porch (T3)

ACTIVE (4)

Front Porch  (T5)

Period (T1)
Sync Width (T2)

Back Porch (T3)

Power LED Power Switch

Control Desciption
Front View
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• Timing Table

Horizontal Dot 720

31.469

31.778

3.813

1.907

25.422

0.636

640

43.269

23.111

1.556

2.222

17.778

1.556

640

50.625

19.752

1.580

1.975

15.802

0.395

800

46.875

21.333

1.616

3.232

16.162

0.323

800

53.674

18.631

1.138

2.702

14.222

0.569

800

63.920

15.645

1.185

2.015

11.852

0.593

1024

60.023

16.660

1.219

2.235

13.003

0.203

1024

68.677

14.561

1.016

2.201

10.836

0.508

400

70.080

14.268

0.064

1.081

12.711

0.413

1.577

-

+

Frequency kHz

Period(T1) µs

Sync Width(T2) µs

Back Porch(T3) µs
Active(T4) µs

Front Porch(T5) µs

Vertical Line

Frequency Hz

Period(T1) ms

Sync Width(T2) ms

Back Porch(T3) ms

Active(T4) ms

Front Porch(T5) ms

Interlaced

Sync Polar

ms

N

480

85.008

11.764

0.069

0.570

11.093

0.023

0.671

-

-

N

480

100.05

9.995

0.059

0.435

9.481

0.020

0.514

-

-

N

600

75.000

13.333

0.064

0.448

12.800

0.021

0.553

+

+

N

600

85.061

11.756

0.056

0.503

11.179

0.019

0.577

+

+

N

600

100.03

9.997

0.063

0.501

9.387

0.047

0.610

+

+

N

768

75.029

13.328

0.050

0.466

12.795

0.017

0.533

+

+

N

768

84.997

11.765

0.044

0.524

11.183

0.015

0.582

+

+

NInterlaced Y/N

H

V

The monitor is compatible with additional modes within the specified frequency ranges provided that
they are different at least for one of the following :
Horizontal Freq.:  1.0kHz
Vertical Freq.:  1Hz

Note: Even if the monitor detects the input timing as a factory preset mode, the size 
and position may not be able to be set as desired. Check the input timings are under the specifications and
adjust the image as you want.

For better quality of display image, use the timing and polarity shown in the table above. Please see your video
card user's guide to ensure compatibility.

Note: Even if the monitor detects the input timing as a factory preset mode, the size and position 
may not be able to be set as desired. Check the input timings are under the specifications and
adjust the image as you want.

For better quality of display image, use the timing and polarity shown in the table above. Please see
your video card user's guide to ensure compatibility.



--6--

COMPOSITE
SYNC

1

Video Input Terminal
A 15 Pin D-sub male connector is used as the input signal connector.
Pin and input signals are shown in the table below.

Pin Description

D-Sub male connector

1 2 3 4 5

6 7 8 9

11 12 13 14

10

15

SIGNAL   
PIN NO.

SEPERATE
SYNC

RED

2 GREEN

3 BLUE

4 N.C

5 DDC RETURN

6 RED GROUND

7 GREEN GROUND

8 BLUE GROUND

9 +5

10 LOGIC GROUND

11 N.C

12 SDA

13 H-SYNC(TTL)

14 V-SYNC(VCLK)

15 SCL

RED

GREEN

BLUE

N.C

DDC RETURN

RED GROUND

GREEN GROUND

BLUE GROUND

+5

LOGIC GROUND

N.C

SDA

(H+V) SYNC

VCLK

SCL



Q770 Technical Service Manual

--7--

Connecting With External Equipment
Cautions
Be sure to turn off the power of your computer before connecting the monitor.
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3. Signal Processing and MCU Control
The X-TAL resonates at 12MHz.
When the H and V sync or TTL composite sync are input to MCU, MCU can measures the H and V
frequency to detect the video mode.
MCU has digital to analog converter(DACS) control function like ABL, H-LIN, SBU-SIZE, rotation,
brightness. and MCU can control , Recall, H/V-Size, H/V-Position, Pincushion/Trapezoide,
Top/Botton-Corner, H/V-Linearity, Parallel/Pin Balance, H/V Moire, Color Control, Information,
Language, by I2C BUS Line.
The operation of MCU is shown in the table below.

Stage1

Stage2

Self Test

Theory of Operation
1. Power Supply

The AC line voltage range is from 100V to 240V.
The SMPS has +55V,  +7.0V, +14V,+5V, -12V
The conducted noise is filtered by X(CP01, CP04) and Y (CP02, CP03, CP32, CP33, CP09)capacitors
and a common mode line filter (LP01).
The input rectifier (DP01 DP04) converts the AC line voltage into a DC voltage to power the SMPS.
The UC3843B (ICP01) drives the power FET(QP04) according to the PWM signals generated by the RT
and CT (RP07, CP10) connected pin 4 of ICP01.
The ICP01 is an integrated current mode PWM.
It consists of an oscillator, error amplifier, current sense comparator, under voltage lock-out and an
MOSFET drive stage.
The switching frequency is locked to horizontal scan frequency by horizontal flyback pulse. 
When the monitor is in Stage2 with no pulsed syncs. QP05 and QP07 is turned off. The total power
consumption must be less than 5W in Stage2.

2. DPMS and Self  test mode
The power supply supports the DPMS function. Its operation is shown in the table below.

MODE H-SYNC V-SYNC
MCU
PIN35
(BRI)

MCU
PIN 10

(Suspend)

Q905
QP07

14V HEATER

O

X

O

X

X

O

O

X

X

X

CONTROL

0

3.5V 

H

L

H

ON

OFF

ON

6.3V

2V

6.3V

14V

0V

14V

H-FREQ
(kHz)

H-LIN1
PIN 30

H-LIN2
PIN 29

H-LIN3
PIN 28

REMARK

31 < H < 34

34 < H < 36

36.0 < H < 41

41.0 < H < 46

46 < H < 52

52  < H < 59

59< H < 62

62.0<H<66

66.0<H<69

L

L

L

L

H

H

H

H

H

L

L

H

H

L

L

H

H

H

L

H

H

H

L

H

L

L

H
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4. Horizontal Deflection
TDA9116is an I2C autosync deflection controller for H/V sync and drive processing.
All functions are controlled by I2C bus.
When H-Sync is applied, the internal oscillator is automatically locked.
The duty-cycle of H-output pulse Pin 26 is variable by frequency.
QH08 and TH01 are used to drive the H-output transistor (QH09). QH09 is turned on, it conducts
current through the deflection yoke on the right hand side of the screen.
This current comes from the S correction capacitors (CH27, CH29, CH32, CH34), which have a charge
equal to the effective supply voltage.
When the QH09 is opened up, the damper diode(DH12) allows current for left hand side of the screen
to flow back through the deflection yoke to the S capacitors.
The flyback capacitor (CH23) determines the size and length of the flyback pulse.
The S capacitors correct outside versus center linearity in horizontal scan.
THREE FETs (QH11, QH12, QH13) select the value of S capacitors.
H-centering is controlled by a switch(SWH01). The switch selects DC offset current flow through the
yoke.
A diode modulator is used to control the E-W correction and H-size. ICH01 generates the 
E-W parabora wave using vertical amp.
A power buffer (QH02, QH03) drives the diode modulator.
In order to keep the high voltage constant independent of the horizontal scan frequency, the supply
voltage of FBT must increase with increasing scan frequency proportionally. A step-up mode DC-DC
converter with PWM is used to realize this demand.
ICH01 compares high-voltage feedback with reference voltage. Its output pulse switches a
FET(QH07). To adjust the high voltage, TDA9116(ICH01) has a control terminal (Pin14).

5. Vertical Deflection
In vertical section of TDA9116 there is auto-sync processing.
The vertical output stage consists of a power OP-AMP with extra flyback grnerator.
TDA9302H(ICV01) is used as vertical output stage.

6. X-Ray Protection and Beam Current Limiting.
A failure in the horizontal scan control section could cause a dangerous situation; the high voltage
might rise to an unacceptable high level. When the flyback voltage rise to unacceptable level, the
(Pin25) of ICH01 detects these states over 8.0V TDA9116 
It causes the H-drive stage and oscillator to be turned off. Then high voltage is shut down until the
power switch is on.
The average anode current is measured at lower side of the High Voltage winding of the FBT.
ABL flows through Connectors(CNM06,CNC01) connected ICC01(LM1267) and through RM07
Connected ICM01 Pin39. and ABL is controlled by ICM01.

7. Video Amplifier and OSD Interface
LM1267(ICC01) is a Very High Freguncy video amplifier with three matched video amplifiers, OSD
Contrast Control SDA, SCL,OSD Interface, OSD BLK drive controls, blanking gate and clamp gate.
H-blank signal is applied to Pin 24. During blanking all three outputs are thrown to the pedestal
level. MCU(ICM01)Pin32 Clamp is used to a clamp signal.
The signal is applied to ICC01 Pin 23.
Three OSD inputs (Pin 1,2,3 of ICC01) are TTL compatible and typical bandwidth is 80MHz.
A fast commutate pin is provided to select either the video or the OSD inputs as a source for
amplification.
gain of three internal variable gain amplifiers through the I2C bus interface. MTV 021 is designed for
monitor application to display built-in characters or fonts on to monitor screen.
The display operation occurs by transferring data and control information from the MCU to RAM
through a serial data interface.
The output stage is made of 3-channel power amplifier (LM2467, ICC03 ). The output is capable of 40
Volts swing in less than 9 nsec?
The three cathodes are AC coupled to the video amplifiers. The DC level on each cathode is set by a
cut-off amplifier and clamp diode. The value of the DC voltage is adjusted by DACS.
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[Ly-Ry] 2.0mm

Data Area Hor.ax.

Ly Ry

Visual Characteristics
1. Test condition

• Resolution : Any of Preset modes
• Input level : 700mV
• Pattern : Central White box covering 20% of the data area
• Brightness Control : Default position (cut off)
• Contrast Control : Adjust to 100 cd/m2 of luminance (Center of the white field)
• Image duty cycle : 10% to 90%
• Magentic field : Horizontal = 0.3 Gauss

Vertical = 0.4 Gauss
• Supply Voltage : 100 240 VAC
• Operating Condition

Temperature (0 to 35)°C
Humidity (35 to 80)% (W/O condensation)
Altitude (0 to 3000)m

• Stroage condition
Temperature (-20 to 60)°C
Humidity (5 to 85)% (W/O condensation)
Altitude (0 to 15,000)m

2. Display Centering
The following describes the pattern for this test. Basically it is composed by a single pixel white line
around the perimeter of the data area, with marks for the horizontal and vertical axes, the
background is black.
The display centering shall be met as following specification at adjustied centering function (user’s
control)

[L-R] 4mm       [U-D] 4mm

Display Cextering

U

R

D

L

3. Tilt
The maximum variation of the display rotation(tilt) shall be with in 2.0mm based on the following
formula.
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4. Geometric Distortion
All kind of Geometric Distortion
(Pincushion, Barallel, Parallelogram and Trapezoid) shall be with in 2mm boundary (to tolerance
frame) Refer to belows tolerance frame.
A 2mm           B 2mm
The tolerance frame sides are parallel to the window of enclosure axes.

B

A

Data Area

5. Linearity
The linearity of an image displayed on the CRT must meet the following requirements, with
reference to figure for both X and Y axis.

• Formula :  100 = 6%  overall

• Where : X1=X2=....X16
Y1=Y2=....Y12

XMax- XMin

XMax+XMin

Y1
X1 . . . . . . . . X16

.

.

.

.

.

.

.

.

Y12

100 = 5%  adjacent cells
XMax- XMin

XMax+XMin

6. Misconvergence
The display must confirm to all following requirements:
Maximum convergence error.

AreaMODEL

Q770

Horiz. Direction Vert. Direction
A

Central circle field
of(299) mm diameter

0.3mm 0.3mm

B
All screen Area (305 229)

except Area A
0.4mm 0.4mm
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The maximum convergence error shall be measures for a white spot of line, and represents the
maximum distance between the energy centers of any two primary colors.

Power Management System
The automatic power management function saves electricity and reduces heat. Used in conjunction
with a PC having Power Management function, or a PC running Screen Blanking software, this monitor
automatically reduces its power consumption when the PC is not in use.
This monitor  runs in four states:ON(Normal Operating), Stand-by(No Video Signal),
Suspend(Minimum Power for Quick Recovery) and OFF(Non-Operating).

This monitor is in complaince with U.S EPA Energy Star and NUTEK requirements.

Please refer to the following specifications.

(*) ; It is capable to select by user.

State Signals Power
consumption

Recovery
time

LED
DescriptionH-Sync V-Sync Video

Stage1 pulses pulses active 70W - Green

Stage1 no pulse pulses blanked

pulses no pulse blanked
Less than

5W
within
3 sec Orange

no pulse no pulse blanked

305mm

229mm

B

B

A

B

B

Active Area
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Trouble Shooting
1. Introduction

This trouble shooting guide is arranged by fault conditions. Following each fault condition is a check
for a signal on condition to be answered YES or NO.
For NO answer proceed to the right and continue until the fault is located.
For a YES answer continue in the left column to the next numbered check.
Again followed this procedure until the fault is located.

2. Trouble shooting procedure
When Troubleshooting this monitor, some precaution should be observed. 
Use a high quality isolation tranformer is capable of providing 3 Amps or more.
Never connect primary ground and secondary ground together including use with an isolation
transformer.
Measure high voltage with respect to chassing ground only, and with a high impedance prove of 1000
mega-ohm or higher and rated for 30KV DC or higher.
Measure QH09 collector pulse with a high quality 100:1 probe rated for 1500 volts or higher.

3. Troubleshooting procedure

Symptom

a) Image is
scrolling.

b) Image is
unstable.

Check(YES)

1) Check for Vsync at pin 41 of ICM01

2) Check for positive going Vsync at
pin 2 of ICH01.

3) Will V-oscillator is locked with input
signal?
(pin 22 of ICH01)

4) Check V-ramp at pin 23 of ICH01.

5) Check V-out at pin 5 of ICV01.

1) Check for Hsync at pin 40 of ICM01

2) Check for positive going Hsync at 
pin 1 of ICH01.

3) Will H-oscillator is locked 
with input signal?
(pin 6 of ICH01)

4) Check H-out at pin 26 of ICH01

5) Check for flyback pulse at pin 12 of 
ICH01.

Action(NO)

Check 15 pin D-sub connector, cable, 
ZDM02.

Check ICM01,  ICH01

Check CH01, CH02

Replace ICH01.

Check B+ at pin 2,4 of ICV01.

Check 15 pin D-sub connector, cable, 
ZDM01.

Check ICM01 ,  ICH01

Check CH06, RH06

Replace ICH01

Check RH10
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Symptom

c) Screen is black 
but high voltage 
is present.

d) Screen is black
with no high
voltage.

e) No power

Check(YES)

1) Check for G2, pin4 of CRT.
Around 500 volts?

2) Check for heater voltage at pin 6 of 
CRT. (about 6.3V)

3) Can screen be lit with brightness 
control at MAX?

4) Check for video at pin 5, 6, 7 of   
ICC01

5) Check for positive pulse for clamp at 
pin 23 of ICC01.

6) Check if contrast controls video level 
at pin 18,19,20 of ICC01.

7) Check for video at pin 1, 2, 3 of 

ICC03.

8) Check if R, G, B cut-off control the 
video DC level at pin 6, 8, 11 of  CRT.

9) Check CRT.

1) Is the LED01 lighting in Green color.

2) Check for 14V at collector of QP07.

3) Check output pulse at pin 26, 28 of
ICH01.

4) Check Hor-Drive pulse at Base of 
QH09.

5) Check B+ at pin 2 of TH04.

1) Check ICP01 pin 4, 7

2) Check switch pulse at Drain of QP04.

3) Check voltage for, 55V at Cathode of
Dp11  and for 7V at Cathode of DP13
and for 14V at cathode of DP15

Check QP01, QP02, DP16, DP07

Check pin 6, 3 of ICP01, RP11

Recheck above Item(d).

Action(NO)

Check DH28, RH96, RH92, CH53, CRT 
socket. G2 Wire

Check  DP13, RP24, RP25, QP05
CRT socket. RC32, CNC01

Check DH21, DH25, QH18, QH19.
DH26 RH99. CRT socket.  

Check 15 pin D-sub connector, cable,
DC4,5,6 Check

Check ICM01, RC13, CNC01

Check ICM01, ICC01, 5VDC (Pin9)of
ICC01
Check ICC03, 75VDC (pin 4)
12VDC(pin 8)

Check ICC04

Check H.V Sync at pin40, 41 of ICM01.
Check pin 8,9 of ICM01.
Check ICM01, ICM02,ICC03

Check QP07, QP08.
Check pin 10 of ICM01.

Check for Vcc at pin 29 of ICH01.
Check oscilation pulse at pin 6 of
ICH01.
Check X-Ray voltage below 8.0V at 
pin 25 of ICH01.

Check RH11, RH12, RH13

Check QH08, TH01.

Check DH07, LH01, QH07, QH05
QH06, RH41, RH42, RH39, RH16,
ICH01
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Adjustment Method
1. Caution

Extremely high voltage are present in the area around the FBT(TH04) and the anode high voltage
Lead.

2. Equipment Required
Digital Voltmeter
Frequency Counter : about 40 Hz to 100 KHz
Color Analyzer
Video Signal Generator
High Voltmeter : up to 30 KV
Alignment Templete : Attachment 1

3. Before Adjustment
Verify that the video output level is 0.7 Vpp at 75 ohm termination and the video timmings are same
as standard timming given in specification. Place the AC power switch to the ON position.
Allow the monitor to stabillize thermally for 15 minutes at least before any adjustment about the
image parameters. The electron optics of the CRT and electronics of system require time of stabillize.

4. Adjustment Procedure
4-1 Horizontal raster center setting

- Video Signal : Back Raster pattern in 60kHz, 768 mode
- Measuring Point : SWH01, main board 
- Place the Raster in center of the bezel.

4-2 Factory mode setting
- Turn off the power.
- Keep pressing the menu select key until the power turns on.
- Press the menu select key one more time.
- You can see the “F” message in 5the bottom on the right of the OSD main menu.
- This is the factory mode.
- Turn off the power to save the adjusted state.
- Select the "Mode Information" menu after you exit the factory mode.

4-3 Rotation setting
- Video Signal : Cross Hatch pattern in 31.5kHz, 400 mode
- Adjust the rotation of screen by using the menu select key and UP And Down Key.

4-4 Color setting
- Adhere color Analyzer sensor closely to CRT center.
- Set Factory mode.
- Video mode : 68.677kHz, 768 mode
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1  Color Temperature 9300°K setting
- Select " 93 " by using the menu select key and up/down KEY.

Back Raster Setting
• Video signal : Back Raster Pattern
• Adjust the brightness of back raster by Using up/down KEY in “Bright”
• Limits : 2.5 0.5 cd/m2

Cut-off Setting
• Video signal : Back Raster Pattern
• Select “Cut-off” by using the menu select key and adjustment up/down KEY.
• Press the menu select key to get the desired R, G or B Cut-off.
• Adjust x and y color coord:nate by Using up and down key
• Limits : x=0.283 0.01, y=0.297 0.01
Drive Setting
• Video signal : 20% white box
• Select  the "9300" by using the menu select key and R,G  or B up/down KEY. 
• Press the menu select key to get the desired R or B 
• Adjust the x and y color coordinate by Using up and down key
• Limits :  x=0.283 0.01, y=0.297 0.01
Contrast Setting
• Video Signal : 20% white box
• Adjust the brightness go to 0.1 cd/m2  by using the adjustment up/down KEY in “Bright”
• Adjust the brightness of 20% white box by using up/down Key in “contrast”
• Limits : 150 3 cd/m2

Back Raster Setting again
• The method of adjustment is same to section 

2) Color Temperature 6500°K Setting
- Select " 65 " by using the menu select key and up/down KEY.
Back Raster, Cut-off Setting
• The method of adjustment is same to 9300°K
• The color coordinate is x=0.313 0.01, y=0.329 0.01
Drive, contrast Setting
• The method of adjustment is same to 9300°K
• The color coordinate is x=0.313 0.01, y=0.329 0.01

4-5 Geometry Setting
- Adhere template closely to the CRT surface
- Video Signal : Cross hatch pattern in 31.5kHz to 69kHz expectively.
- Adjust the all items by using the menu/select key . 
1) Horizontal Position Setting

- Place the screen in center of the horizontal direction.
2) Horizontal Size Setting

-Adjust the horizontal size of the screen to 305 5 mm      
ajust the honitonfal size of the screen to 260 4mm.

3) Vertical Position Setting
- ”Place the screen in center of the vertical direction.

4) Vertical Size Setting
- Adjust the vertical size of the screen to 229 5 mm 
5) Pincushion Setting
- Make the straight line to the vertical right and left line of screen.

6) Trapezoid Setting
- Make the same size to the horizontal up and bottom size of screen.

7) Parallelogram & Pin Balance
- Adjust parallerogram until vertical lines are parallel to the vertical vezel.

8) Corner Pin
- Adjust corner pin until 4 corners are parallel to the vertical vezel.

9) Rotation Setting
- Adjust rotate until horizontal lines are parallel to the vezel.
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4-6 Focus
- Video Signal : Reverse " Full H " character pattern in 64kHz 1024 mode
- Adjust H/V Focus VR on the top and middle of the FBT so that the image of whole screen

looks clear
5. X-Ray Protection Test

- In any signal input condition, short RH12 (main board) by using the JIG.
- At this moment, check out whether raster disappears.
- Remove the JIG.
- After the power switch of the set off and on, check out proper working

6. AGING and Self Test Mode
The monitor has an enhanced level of self-diagonostics.
When the signal cable is removed The monitor is operated to self test mode(Following OSD
Image) and The Signal Isn’t detected, the monitor is operated to OFF-Mode.

Picture A (MODE FOR END USER)

(OSD MESSAGE is moving around the screen)

NO SIGNAL

NO SIGNAL

1024    768/  75Hz

R G B



--18--

Specification

CRT

SIZE 17"(16" viewable) Diagonal

Dot Pitch 0.20 mm (Horizantal Dot Pitch)

Type Non-glare, Anti-Static & TCO Coated

Input
Signal R.G.B Analog

Cable 15 pin D-Type male Connector

SYNC
H-F 30 kHz 70 kHz(Automatic)

V-F

Video Bandwidth

50 Hz 150 Hz(Automatic)

108 MHz (-3dB)

Display Area(H V) Color 305 229mm (Max. Over Scan) Infinite

Resolution 1280 1024(64kHz/60Hz) 

User Controls
&

OSD Controls

Max.

Recall, Brightness/Contrast, H/V-Position, H/V-Size,
Pincushion/Trapezoid, Rotation, H/V-Moire, Degauss,
Color Control, Parallel, Information, Language, OSD H/V
Poistion, Pin Balpance, Top/Botton-Corner, H/V-Linearity

Power Management
As per VESA Standard, Lower than EPA's 
recommendation

Compatibility

VESA DDC 1/2B Basic

VESA, 8514/A, XGA, EVGA, MAC II

Power Source 100-240 VAC(Universal Power)  70W 1.5A

Safety &
Regulation

TCO

EMC

Safety

Basic

FCC Class B, CE,EMC

cULus, TÜV-GS, SEMKO, DHHS, PCBC, GOST-R, VCCI

Temperature
Storage

0 to 35 degree celsiusOperating

-20 to 60 degree celsius

Humidity
Operating 35% to 80% (Non-condensing)

Storage 5% to 85%

Weight Unit : 15.5Kg      • Gross Weight :17.5Kg(with carton)

Dimension(W H D mm)

Specification is subject to change without notice for performance improvement.

380 372 411mm



Critical Parts Specification

GENERAL DESCRIPTION

The WT62P1 is a microcontroller for digital controlled monitor with Universal Serial Bus(USB)interface.
It contains an 8-bit CPU, 32k bytes flash memory, 512 bytes RAM, 14 PWMs, parallel I/Os, SYNC signal
processor, time, DDC 1/2B interface, master/slave I2C interface, low speed USB device module, 6-bit
A/D converter and watch-dog timer.

FEATURES
•  8-bit 6502 compatible CPU with 6MHz operating frequency
• 32768 bytes flash memory, 512 bytes SRAM.
• 12 MHz crystal oscillator
• 4 channels processor with H+V separation , H/V frequency counter, H/V polarity    

detection/control and clamp pulse output
• Sync signal processor with H+V separation, H/V frequency counter, H/V polarity detection/control 

and clamp pulse output
• Six free-running sync signal outputs(Horizontal frequency up to 106KHz)
• Self-test pattern
• DDC 1/2B supported
• Fast mode master slave I2C interface(up to 400KHz)
• Embedded USB function with endpoint 0 and endpoint 1
• Built-In 3.3V regulator for USB tranceiver
• Watch-dog timer
• Maximum 28 progammable I/O pins                      
• One 8-bit programmable timer
• 6-bit A/D converter with 4 selectable inputs
• One external interrupt request input
• Low VDD reset

ORDERINF ING ORMATION

Q770 Technical Service Manual
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MC68HC705BD7BWT62P1

Package Type

42-pin PDIP
42-oin shrink PDIP
40-pin PDIP
28-pin skinny PDIP
44--pin SOP

Part Number

WT62P1-N42
WT62P1-K42
WT62P1-N40
WT62P1-N28
WT62P1-S44
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PIN CONFIGURATION

PWM2
PWM1
PWM0

RESET/3V3
VDD
GND

OSCO
OSCI

PB5/SDA2

PB4/SCL2
PB3/PAT

PB2

PC7/SOGIN
PC6

PC4
PC5

PC3/AD3

PB1/HFI
PB0/HFO

IRQ
�

�

�
�

�

1

2

3

4

5

6

7

8

9

10
11

12          

13
14

15
16

17

18

19

20

VIN
HIN
PWM3

PD5/PWM4
PD4/PWM5

PD2/PWM7
PD3/PWM6
�
�
�
PD1/HOUT

PD0/VOUT
PA7/PWM13/CLAMP
PA6/PWM12
PA5/PWM11
PA4/PWM10
PA3/PWM9
PA2/PWM8
PA1/SCL1
PA0/SCA1

PC1/AD1
PC0/AD0

PC2/AD2

�
�
�
�
�
�
�

40

39

38

37

36

35

34

33

32

31
30

29

27

26
25

24

23

22

21

28        

PA5/PWM11
PA6/PWM12

PA7/PWM13/CLAMP
�
�

PDO/VOUT
PD1/HOUT

HIN
VIN

RESET/3V3
VDD

GND
OSCO
OSC1

PB5/SDA2
PB4/SCL2

1

2

3

4

5

6

7

8

9

10
11

12          

13
14

PA4/PWM10
PA3/PWM9
PA2/PWM8

PA1/SCL1
PA0/SDA1
PC0/AD0
PC1/AD1
PC2/AD2

PC3/AD3
PC4
PC5
PC6
PC7

IRQ

28

27

26

25

24

23

22

21

20

19
18

17

15
16       

40- Pin PDIP

W
T

62
P

1-
N

40

PWM2
PWM1
PWM0

RESET/3V3
VDD
GND

OSCO
OSCI

PB5/SDA2

PB4/SCL2
PB3/PAT

PB2

PC7/SOGIN
PC6

PC4
PC5

PC3/AD3

PB1/HFI
PB0/HFO

IRQ
�

�

�
�

�

2
1

3

4

5

6

7

8

9

10

11
12

13          

14
15

16
17

18

19

20

21

VIN
D -D +

HIN
PWM3

PD5/PWM4
PD4/PWM5

PD2/PWM7
PD3/PWM6
�
�
�
PD1/HOUT

PD0/VOUT
PA7/PWM13/CLAMP
PA6/PWM12
PA5/PWM11
PA4/PWM10
PA3/PWM9
PA2/PWM8
PA1/SCL1
PA0/SCA1

PC1/AD1
PC0/AD0

PC2/AD2

�
�
�
�
�
�
�

41
42

40

39

38

37

36

35

34

33

32
31

30

28

27
26

25

24

23

22

29       

42- Pin PDIP
42- Pin SPDIP

W
T

62
P

1-
K

42
W

T
62

P
1-

N
42

PWM2
PWM1
PWM0

RESET/3V3
VDD

GND
OSCO
OSCI

PB5/SDA2

PB4/SCL2
PB3/PAT

PB2

PC7/SOGIN
PC6

PC4
PC5

PC3/AD3

PB1/HFI
PB0/HFO

IRQ
�

�

�
�

�

1
2
3

4

5
6

7

8
9

10
11
12          

13
14

15

16
17
18
19

20
21

22

VIN
D -D +

HIN
PWM3
PD5/PWM4
PD4/PWM5

PD2/PWM7
PD3/PWM6
�
�
�
PD1/HOUT

PD0/VOUT
PA7/PWM13/CLAMP
PA6/PWM12
PA5/PWM11
PA4/PWM10
PA3/PWM9
PA2/PWM8
PA1/SCL1
PA0/SCA1

PC1/AD1
PC0/AD0

PC2/AD2

�
�
�
�
�
�
�

42
43
44

41

40

39

38

37

36

35

34

33
32

31

29

28
27

26

25

24

23

30        

44 - Pin SOP
28-Pin skinny PDIP

W
T

62
P

1-
S

44

W
T

62
P

1-
N

28



Q770 Technical Service Manual

--21--

MC68HC705BD7BTDA9116

FEATURES

General
ADVANCED I2C BUS CONTROLLED 
DEFLECTION PROCESSOR DEDICATED 
FOR HIGH-END CRT MONITORS

• SINGLE SUPPLY VOLTAGE 12V
•
•
•
•
•

•

•

•

•
•

•

•
•

•

•

•

•

•

•

•
•
•
•

•

VERY LOW JITTER
DC/DC CONVERTER CONTROLLER
ADVANCED EW DRIVE
ADVANCED ASYMMETRY CORRECTIONS
AUTOMATIC MULTISTANDARD 
SYNCHRONIZATION
VERTICAL DYNAMIC CORRECTION 
WAVEFORM OUTPUT
X-RAY PROTECTION AND SOFT-START & 
STOP ON HORIZONTAL AND DC/DC DRIVE 
OUTPUTS
I2C BUS STATUS REGISTER

Horizontal section
150 kHz maximum frequency
Corrections of geometric asymmetry: 
Pin cushion asymmetry,  Parallelogram
Tracking of asymmetry corrections with vertical 
size and position
Fully integrated internal horizontal moiré� 
cancellation and moiré cancellation output

Vertical section
200 Hz maximum frequency
Vertical ramp for DC-coupled output stage with 
adjustments of: C-correction, S-correction for 
super-flat CRT, Vertical size, Vertical position
Vertical moiré cancellation through vertical 
ramp waveform
Compensation of vertical breathing with EHT 
variation

EW section
Symmetrical geometry corrections: Pin cushion, 
Keystone, Top/Bottom corners separately
Horizontal size adjustment
Tracking of EW waveform with Vertical size and  
position and adaptation to frequency
Compensation of horizontal breathing through 
EW waveform

Dynamic correction section
Output with vertical dynamic correction 
waveform for dynamic corrections like focus, 
brightness uniformity, ...
Fixed on screen by means of tracking system

DC/DC controller section
Step-up and step-down conversion modes
External sawtooth configuration
Bus-controlled output voltage
Synchronization on hor. frequency with phase 
selection
Selectable polarity of drive signal

DESCRIPTION
The TDA9116 is a monolithic integrated circuit as-
sembled in a 32-pin shrink dual-in-line plastic
package. This IC controls all the functions related
to horizontal and vertical deflection in multimode
or multi-frequency computer display monitors.

The internal sync processor, combined with the
powerful geometry correction block, makes the
TDA9116 suitable for very high performance mon-
itors, using few external components.

Combined with other ST components dedicated
for CRT monitors (microcontroller, video preampli-
fier, video amplifier, OSD controller) the TDA9116
allows fully I2C bus-controlled computer display
monitors to be built with a reduced number of ex-
ternal components.

SHRINK 32 (Plastic Package)
ORDER CODE: TDA9116

•
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 PI2 - N CONFIGURATION

1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16 17

18
19
20
21
22
23
24
25
26
27
28
29
30
31
32H/HVSyn

VSyn
HLckVBk

HPLL2C
CO

HGND
RO

HPLL1F
HPosF
HMoiré�

HFly
RefOut
BComp
BRegIn

BISense

HOscF

HEHTIn
VEHTIn
VOscF
VAGCCap
VGND
VCap
VOut
EWOut
XRay
HOut
GND
BOut
Vcc
SCL
SDA
VDyCor
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3 - BLOCK DIAGRAM 
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4 - PIN FUNCTION REFERENCE

Pin Name Function

1 H/HVSyn TTL compatible Horizontal / Horizontal and Vertical Sync. input

2 VSyn TTL compatible Vertical Sync. input

3 HLckVBk Horizontal PLL1 Lock detection and Vertical early Blanking composite output

4 HOscF High Horizontal Oscillator sawtooth threshold level Filter input

5 HPLL2C Horizontal PLL2 loop Capacitive filter input

6 CO Horizontal Oscillator Capacitor input

7 HGND Horizontal section GrouND

8 RO Horizontal Oscillator Resistor input

9 HPLL1F Horizontal PLL1 loop Filter input

10 HPosF Horizontal Position Filter and soft-start time constant capacitor input

11 HMoiré� Horizontal Moiré� / adjustable DC voltage output

12 HFly Horizontal Flyback input

13 RefOut Reference voltage Output

14 BComp B+ DC/DC error amplifier (Comparator) output

15 BRegIn Regulation feedback Input of the B+ DC/DC converter controller

16 BISense B+ DC/DC converter current (I) Sense input

17 HEHTIn Input for compensation of Horizontal amplitude versus EHT variation

18 VEHTIn Input for compensation of Vertical amplitude versus EHT variation

19 VOscF Vertical Oscillator sawtooth low threshold Filter (capacitor to be connected to VGND)

20 VAGCCap Input for storage Capacitor for Automatic Gain Control loop in Vertical oscillator

21 VGND Vertical section GrouND

22 VCap Vertical sawtooth generator Capacitor

23 VOut Vertical deflection drive Output for a DC-coupled output stage

24 EWOut E/W Output

25 XRay X-Ray protection input

26 HOut Horizontal drive Output

27 GND Main GrouND 

28 BOut B+ DC/DC converter controller Output

29 Vcc Supply voltage 

30 SCL I2C bus Serial CLock Input

31 SDA I2C bus Serial DAta input/output

32 VDyCor Vertical Dynamic Correction output
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5 - QUICK REFERENCE DATA
Characteristic Value Unit

General
Package SDIP 32
Supply voltage 12 V
Supply current 65 mA
Application category Mid-range
Means of control/Maximum clock frequency I2C bus/400 kHz
EW drive Yes
DC/DC converter controller Yes
Adjustable DC level output Yes
Horizontal section
Frequency range 15 to 150 kHz
Autosync frequency ratio (can be enlarged in application) 4.5
Positive/Negative polarity of horizontal sync signal/Automatic adaptation Yes/Yes/Yes
Duty cycle range of the drive signal 30 to 65 %
Position adjustment range with respect to H period ±�10 %
Soft start/Soft stop feature Yes/Yes
Hardware/Software PLL lock indication Yes/Yes
Parallelogram Yes
Pin cushion asymmetry correction (also called Side pin balance) Yes
Top/Bottom/Common corner asymmetry correction No/No/No
Tracking of asymmetry corrections with vertical size & position Yes
Horizontal moiré� cancellation (int./ext.) for Combined/Separated architecture Yes/Yes
Vertical section
Frequency range 35 to 200 Hz
Autosync frequency range (150nF at VCap and 470nF at VAGCCap) 50 to 180 Hz
Positive/Negative polarity of vertical sync signa/Automatic adaptationl Yes/Yes/Yes
S-correction/C-correction/Super-flat tube characteristic Yes/Yes/Yes
Vertical size/Vertical position adjustment Yes/Yes
Vertical moiré� cancellation (internal) Yes
Vertical breathing compensation Yes
EW section
Pin cushion correction Yes
Keystone correction Yes
Top/Bottom/Common corner correction Yes/Yes/No
Horizontal size adjustment Yes
Tracking of EW waveform with Frequency/Vertical size & position Yes/Yes
Breathing compensation on EW waveform Yes
Dynamic correction section (dyn. focus, dyn. brightness,...)
Vertical dynamic correction output Yes
Horizontal dynamic correction output No
Composite HV dynamic correction output No
Tracking of vertical waveform with V. size & position Yes
DC/DC controller section
Step-up/Step-down conversion mode Yes/Yes
Internal/External sawtooth configuration No/Yes
Bus-controlled output voltage Yes
Soft start/Soft stop feature Yes/Yes
Positive(N-MOS)/Negative(P-MOS) polarity of BOut signal Yes/Yes
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MC68HC705BD7BLM2467

Monolithic Triple 7.5 ns CRT Driver
General Description
The LM2467 is an integrated high voltage CRT driver circuit
designed for use in color monitor applications. The IC con-
tains three high input impedance, wide band amplifiers
which directly drive the RGB cathodes of a CRT. Each
channel has its gain internally set to ˛20 and can drive CRT
capacitive loads as well as resistive loads present in other
applications, limited only by the package's power dissipation.

The IC is packaged in an industry standard 9-lead TO-220
molded plastic power package. See Thermal Considerations
section.

Features
• Higher gain to match LM126X CMOS preamplifiers
• 0V to 3.75V input range
• Stable with 0±�20 pF capacitive loads and inductive

peaking networks
• Convenient TO-220 staggered lead package style
•  Maintains standard LM243X Family pinout which is

designed for easy PCB layout

Applications
•  024 x 768 displays up to 85 Hz refresh
•  Pixel clock frequencies up to 95 MHz
•  Monitors using video blanking

Schematic and Connection Diagrams

DS200078-1

FIGURE 1. Simplified Schematic Diagram
(One Channel)

DS200078-2

Note: Tab is at GND

Top View
Order Number LM2467T
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Absolute Maximum Ratings (Notes 1, 3)

If Military/Aerospace specified devices are required,
please contact the National Semiconductor Sales Office/
Distributors for availability and specifications.

Supply Voltage (VCC) +90V
Bias Voltage (VBB) +16V
Input Voltage (VIN) 0V to 4.5V
Storage Temperature Range (TSTG) ˛65!C to +150!C

Lead Temperature
(Soldering, <10 sec.) 300!C

ESD Tolerance, Human Body Model 2 kV
Machine Model 250V

Operating Ranges (Note 2)

VCC +60V to +85V
VBB +8V to +15V
VIN +0V to +3.75V
VOUT +15V to +75V
Case Temperature ˛20!C to +100!C
Do not operate the part without a heat sink.

Electrical Characteristics
(See Figure 2 for Test Circuit)
Unless otherwise noted: VCC = +80V, VBB = +12V, CL = 8 pF, TC = 50!C
DC Tests: VIN = 2.25VDC
AC Tests: Output = 40VPP(25V - 65V) at 1MHz

Symbol Parameter Conditions
LM2467

Units
Min Typical Max

ICC Supply Current All Three Channels, No Input Signal,
No Output Load

30 mA

IBB Bias Current All Three Channels 18 mA

VOUT DC Output Voltage No AC Input Signal, VIN = 1.25V 62 65 68 VDC

AV DC Voltage Gain No AC Input Signal  18  20  22

∆AV Gain Matching (Note 4), No AC Input Signal 1.0 dB

LE Linearity Error (Notes 4, 5), No AC Input Signal 5 %

tR Rise Time (Note 6), 10% to 90% 7.5 ns

tF Fall Time (Note 6), 90% to 10% 8 ns

OS Overshoot (Note 6) 5 %

Note 1: Absolute Maximum Ratings indicate limits beyond which damage to the device may occur.

Note 2: Operating ratings indicate conditions for which the device is functional, but do not guarantee specific performance limits. For guaranteed specifications and
test conditions, see the Electrical Characteristics. The guaranteed specifications apply only for the test conditions listed. Some performance characteristics may
change when the device is not operated under the listed test conditions.

Note 3: All voltages are measured with respect to GND, unless otherwise specified.

Note 4: Calculated value from Voltage Gain test on each channel.

Note 5: Linearity Error is the variation in dc gain from VIN = 1.0V to VIN = 3.5V.

Note 6: Input from signal generator: tr, tf < 1 ns.
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AC Test Circuit

Figure 2 shows a typical test circuit for evaluation of the LM2467. This circuit is designed to allow testing of the LM2467 in a 50Ω
environment without the use of an expensive FET probe. The two 2490Ω resistors form a 200:1 divider with the 50Ω resistor and
the oscilloscope. A test point is included for easy use of an oscilloscope probe.The compensation capacitor is used to
compensate the stray capacitance of the two 2490Ω resistors to achieve flat frequency response.

DS200078-3

Note: 8 pF load includes parasitic capacitance.

FIGURE 2. Test Circuit (One Channel)
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Typical Performance Characteristics (VCC = +80 VDC, VBB = +12 VDC, CL = 8 pF, VOUT = 40 VPP

(25V˛65V), Test Circuit - Figure 2 unless otherwise specified)

DS200078-4

FIGURE 3. VOUT vs VIN

DS200078-5

FIGURE 4. Speed vs Temp.

DS200078-6

FIGURE 5. LM2467 Pulse Response

DS200078-7

FIGURE 6. Power Dissipation vs Frequency

DS200078-8

FIGURE 7. Speed vs Offset

DS200078-9

FIGURE 8. Speed vs Load Capacitance
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MC68HC705BD7BLM2479

120V Triple Bias Clamp
General Description
The LM2479 is an Integrated 120V triple bias clamp circuit
for DC recovery of each of the AC coupled outputs of a CRT
driver. It is well matched with the DAC outputs of the
LM126X family of pre-amplifiers. Each amplifier has its gain
internally set to -18. The IC is packaged in an industry
standard 8 lead molded DIP package.

Features
• Wide range integrated triple bias clamp

• High input impedance
• Single supply operation
• Matched to the LM126X family of preamplifiers

Recommended Applications
• CRT monitors requiring DC restoration at the cathodes

Block Diagrams Package Pinout

DS101391-1

FIGURE 1. Simplified Schematic (One Channel)

DS101391-2

FIGURE 2. LM2479 Package Pinout
Order Number LM2479NA

NS Package Number: N08E
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Absolute Maximum Ratings (Note 1)

If Military/Aerospace specified devices are required,
please contact the National Semiconductor Sales Office/
Distributors for availability and specifications.

Supply Voltage, VCC +130V
Input Voltage, VIN 0V to 5V
Storage Temperature Range, TSTG -65!C to +150!C
Lead Temperature (Soldering,
<10sec.) 300!C

ESD Tolerance, Machine Model 200V

Limits of Operating Ranges (Note 3)

VCC 110 to 125

VOUT, VCC = 120V 50 to 120V

Ambient Temperature Range, TA 0 to 70!C

DC CLAMP ELECTRICAL CHARACTERISTICS TARGETS AND LIMIT
Unless otherwise noted: VCC = +120V, VIN = 2.25VDC, TA = 25!C.

Symbol Spec Parameter Conditions Min Typ Max Units

ICC Supply Current All channels 2.3 3.5 mA

VOUT DC Output Voltage 83 87 91 VDC

VOUT-Range Output Voltage Range VIN Range = 1.0V - 4.0V 53 V

AV DC Voltage Gain -16 -18 -20

LE Linearity Error See Note 1 5 %

RIN Input Resistance 24K Ω

Note 1: Linearity Error is the variation in DC gain from VIN = 1.0V to VIN = 4.0V.

Note 2: Absolute Maximum Ratings indicate limits beyond which damage to the device may occur.

Note 3: Operating Ratings indicate conditions for which the device is functional, but do not guarantee specific performance limits. For guaranteed specifications and
the test conditions, see the Electrical Characteristics. The guaranteed specifications apply only for the test conditions listed. Some performance characteristics may
change when the device is not operated under the listed test conditions.

Note 4: All voltages are measured with respect to GND, unless otherwise specified.

Test Circuit

Figure 3 shows the test circuit for evaluation of the LM2479 Clamp Amplifier. A high impedance VM (>100MΩ) is used for DC
measurements at the output.

DS101391-3

FIGURE 3. Test Circuit (One Channel)
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MC68HC705BD7BUC3843B

TRIMMED OSCILLATOR FOR PRECISE FRE-
QUENCY CONTROL
OSCILLATOR FREQUENCY GUARANTEED
AT 250kHz
CURRENT MODE OPERATION TO 500kHz
AUTOMATIC FEED FORWARD COMPENSA-
TION
LATCHING PWM FOR CYCLE-BY-CYCLE
CURRENT LIMITING
INTERNALLY TRIMMED REFERENCE WITH
UNDERVOLTAGE LOCKOUT
HIGH CURRENT TOTEM POLE OUTPUT
UNDERVOLTAGE LOCKOUT WITH HYSTER-
ESIS
LOW START-UP AND OPERATING CURRENT

DESCRIPTION

TheUC384xBfamilyofcontrol ICsprovidesthenec-
essary features to implement off-line or DC to DC
fixed frequencycurrent mode control schemes with
a minimal external parts count. Internally imple-
mented circuits includea trimmed oscillator for pre-
cise DUTY CYCLE CONTROL under voltage lock-
outfeaturingstart-upcurrent less than0.5mA,a pre-
cision reference trimmed for accuracy at the error
amp input, logicto insure latchedoperation,a PWM

comparatorwhich alsoprovidescurrent limit control,
and a totem pole output stage designed to source
or sink high peakcurrent.Theoutputstage,suitable
for driving N-Channel MOSFETs, is low in the off-
state.

Differences between members of this family are the
under-voltagelockout thresholdsand maximum duty
cycle ranges. The UC3842B and UC3844B have
UVLO thresholds of 16V (on) and 10V (off), ideally
suitedoff-lineapplicationsThecorrespondingthresh-
oldsfortheUC3843BandUC3845Bare8.5Vand7.9
V. The UC3842B and UC3843B can operate to duty
cycles approaching 100%. A range of the zero to <
50 % is obtainedby the UC3844Band UC3845Bby
theadditionofan internal toggle flip flopwhich blanks
the outputoff everyotherclock cycle.

BLOCK DIAGRAM

UVLO

S/R
5V 

REF

34V

INTERNAL 
BIAS

VREF GOOD 
LOGIC

2.50V

T

S

R
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R 1V

CURRENT 
SENSE 

COMPARATOR

2R+

- PWM 
LATCH

7

5

4

2

1

3

8

6

ERROR AMP.

Vi

GROUND

RT/CT

VFB

COMP

CURRENT 
SENSE

VREF 
5V 50mA

OUTPUT

D95IN331

Minidip SO8
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* All voltages are with respect to pin 5, all currents are positive into the specified terminal.

PIN CONNECTION (top view)

COMP

VFB

ISENSE

RT/CT GROUND

OUTPUT

Vi

VREF1

3

2

4

6

5

7

8

D95IN332

Minidip/SO8

ORDERING NUMBERS

SO8 Minidip

UC2842BD1; UC3842BD1
UC2843BD1; UC3843BD1
UC2844BD1; UC3844BD1
UC2845BD1; UC3845BD1

UC2842BN; UC3842BN
UC2843BN; UC3843BN
UC2844BN; UC3844BN
UC2845BN; UC3845BN

ABSOLUTE MAXIMUM RATINGS

Symbol Parameter Value Unit

Vi Supply Voltage (low impedance source) 30 V

Vi Supply Voltage (Ii < 30mA) Self Limiting

IO Output Current +1 A

EO Output Energy (capacitive load) 5 µJ

Analog Inputs (pins 2, 3) ±�0.3 to 5.5 V

Error Amplifier Output Sink Current 10 mA

Ptot Power Dissipation at Tamb 3 25 5C (Minidip) 1.25 W

Ptot Power Dissipation at Tamb 3 25 5C (SO8) 800 mW

Tstg Storage Temperature Range ±�65 to 150 5C

TJ Junction Operating Temperature ±�40 to 150 5C

TL Lead Temperature (soldering 10s) 300 5C

PIN FUNCTIONS

No Function Description

1 COMP This pin is the Error Amplifier output and is made available for loop compensation.

2 VFB This is the inverting input of the Error Amplifier. It is normally connected to the switching
power supply output through a resistor divider.

3 ISENSE A voltage proportional to inductor current is connected to this input. The PWM uses this
information to terminate the output switch conduction.

4 RT/CT The oscillator frequency and maximum Output duty cycle are programmed by connecting
resistor RT to Vref and cpacitor CT to ground. Operation to 500kHz is possible.

5 GROUND This pin is the combined control circuitry and power ground.

6 OUTPUT This output directly drives the gate of a power MOSFET. Peak currents up to 1A are sourced
and sunk by this pin.

7 VCC This pin is the positive supply of the control IC.

8 Vref This is the reference output. It provides charging current for capacitor CT through resistor RT.
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4K 2.5V CMOS Serial EEPROMs

FEATURES
• Single supply with operation down to 2.5V
• Low power CMOS technology

- 1 mA active current typical
- 10µA standby current typical at 5.5V
- 5 µA standby current typical at 3.0V

• Organized as two or fore blocks of 256 bytes
(2 256 8) and (4 256 8)

• Two wire serial interface bus, 12CTM
• Schmitt tigger, filtered inputs for noise suppression
• Output slope control to eliminate ground bounce
• 100kHz (2.5V) and 400kHz (5V) compatibility
• Self-timed write cycle (including auto-erase)
• Page-write buffer for up to 16 bytes
• 2 ms typical write cycle time for page-write
• Hardware write cycle time for page-write
• Can be operated as a serial ROM
• Factory programming (OTP) available
• ESD protection > 4,000V
• 1,000,000 ERASE/WRITE cycles (typical)
• Data retention > 40 years
• 8-pin DIP, 8-lead or 14-lead SOIC packages
• Available for extended temperature ranges

- Commercial : 0°C to +70°C 
- Industrial : -40°C to +85°C

KS24C08
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DESCRIPTION
The Microchip Technology Inc. 24LC04B/08B is a 4K-or 8K-bit Electrically Erasable PROM.
The device is organized as two or four blocks of 256¡¿8 bit memory with a two wire serial interface.
Low voltage design permits operation down to 2.5 volts with standby and active currents of obly 5µA
and 1mA respectively.
The 24LC04B/08B also has a page-write capability for up to 16 bytes of data. The 24LC04B/08B is
available in the standard 8-pin DIP and both 8-lead and 14-lead surface mount SOIC packages.

BLOCK DIAGRAM

I/O
CONTROL

LOGIC

SDA SCL

WP

Vcc

Vss

MEMORY
CONTROL

LOGIC XDEC

EEPROM ARRAY
(2¡¿256¡¿8) OR

(4¡¿256¡¿8)

PAGE LATCHES

HV GENERATOR

YDEC

SENSE AMP
R/W CONTROL

PIN CONFIGURATION

PC is a trademark of Philips Corporation
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TDA9302H

HEPTAWATT
(Plastic Package)

ORDER CODE : TDA9302H

Flyback
Generator

Thermal
Protection

362

1

7

5

4

YOKE

+VS

Power
Amplifier

TDA9302H

BLOCK DIAGRAM

. POWER AMPLIFIER. FLYBACKGENERATOR. THERMAL PROTECTION

7
6
5
4
3
2
1

Tab connected to Pin 4

OUTPUTSTAGESUPPLY
OUTPUT
GROUND
FLYBACKGENERATOR
SUPPLY VOLTAGE
INVERTINGINPUT

NON-INVERTINGINPUT

PINCONNECTIONS(top view)

DESCRIPTION

The TDA9302His a monolithicintegrated circuit in
HEPTAWATTTM package.It is a high efficiency
powerbooster fordirectdriving ofvertical windings
of TVyokes. It is intended foruse inColor and B &
W televisionas wellas in monitors and displays.
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ABSOLUTE MAXIMUMRATINGS AT TA = 25oC

oC

Symbo l Parameter Value Unit

VS SupplyVoltage (pin2) 35 V

V5, V6 FlybackPeak Voltage 60 V

V3 Voltage at Pin3 + Vs

V1, V7 Amplifier InputVoltage + Vs
±�0.5

V

Io DeflectionOutputCurrent + 1.8 A

I3 Pin 3 DC Currentat V5 < V2 100 mA

Ptot TotalPower Dissipationat Tcase = 90 � 51 W

Tstg, Tj Storage and JunctionTemperature ±�40, +150 5C

93
02

H
01

T
B

L

THERMAL DATA

Symbo l Parameter Value Unit

Rth (j±c) ThermalResistance Junction-case Max. 4 5C/W

93
02

H
02

T
B

L

ELECTRICAL CHARACTERISTICS
(refer to the test circuits, VS = 35V, Tamb = 25oC unlessotherwise specified)

Symbol Parameter Test Conditions Min. Typ. Max. Unit Fig.

I2 Pin2 Quiescent Current I3 = 0, I5 = 0 16 mA 1a

I6 Pin6 Quiescent Current I3 = 0, I5 = 0 36 mA 1a

I1 AmplifierInputBias Current V1 = 1 V, V7 = 2 V ±�0.1 ±�1 mA 1a

V1 = 2 V, V7 = 1 V ±�0.1 ±�1 mA 1a
V3L Pin3 SaturationVoltage to GND I3 = 20 mA 1 1.5 V 1c
V5 Quiescent OutputVoltage Vs = 35V, Ra = 39 kW 18 V 1d

V5L OutputSaturationVoltage to GND I5 = 1 A 0.9 1.3 V 1c

I5 = 0.7 A 0.7 1 V 1c

V5H OutputSaturationVoltage to Supply ±�I5 = 1 A 1.5 2 V 1b

± I5 = 0.7 A 1.3 1.8 V 1b
Tj JunctionTemperature forThermal Shut Down 140 5C

93
02

H
04

T
B

L

RECOMMENDED OPERATING CHARACTERISTICS AT TA = 25oC

Symbo l Parameter Test Conditions Min. Typ. Max. Unit

V2M Recommended SupplyVoltage 25 V

V2R OperatingSupplyVoltageRange 15 30 V

I5PP DeflectionOutputCurrent 2 App

93
02

H
03

T
B

L



--38--

Figure 1 : DCTest Circuits.
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Information furnished is believed to be accurate and reliable. However, SGS-THOMSONMicroelectronics assumes no responsibility
for the consequences of use of such information nor for any infringement of patents or other rights of third parties which may result
from its use. Nolicence is granted by implication or otherwise under any patent or patent rights of SGS-THOMSONMicroelectronics.
Specifications mentione d in this publication are subject to change without notice. This publication supersedes and replaces all
information previously supplied. SGS-THOMSONMicroelectronics products are not authorized for use as critical components in life
support devices or systems without express written approval of SGS-THOMSONMicroelectronics.

�Purchase of I 2C Components of SGS-THOMSONMicroelectronics, conveys a license under the Philips
I2C Patent. Rights to use these components in a I2C system, is granted provided that the system confo rms to

the I2C Standard Specifications as defined by Philips.

SGS-THOMSONMicroelectronics GROUP OF COMPANIES
Australia- Brazil- China- France - Germany- Hong Kong - Italy- Japan - Korea - Malaysia- Malta- Morocco

The Netherlands- Singapore - Spain - Sweden - Switzerland- Taiwan- Thailand- UnitedKingdom- U.S.A.
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PACKAGE MECHANICAL DATA : 9 PINS- PLASTIC HEPTAWATT

Dimensions Millimeters Inches
Min. Typ. Max. Min. Typ. Max.

A 4.8 0.189
C 1.37 0.054
D 2.4 2.8 0.094 0.110

D1 1.2 1.35 0.047 0.053
E 0.35 0.55 0.014 0.022
F 0.6 08 0.024 0.031

F1 0.9 0.035
G 2.41 2.54 2.67 0.095 0.100 0.105

G1 4.91 5.08 5.21 0.193 0.200 0.205
G2 7.49 7.62 7.8 0.295 0.300 0.307
H2 10.4 0.409
H3 10.05 10.4 0.396 0.409
L 16.97 0.668

L1 14.92 0.587
L2 21.54 0.848
L3 22.62 0.891
L5 2.6 3 0.102 0.118
L6 15.1 15.8 0.594 0.622
L7 6 6.6 0.236 0.260
M 2.8 0.110

M1 5.08 0.200
Dia. 3.65 3.85 0.144 0.152
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TO-220AB

Type No.

KIA7805P/PI

Function
Typ

Vo(V)

5

Max.

IO(A) Vin(V)

35

PD(W)

20.8

Package

KIA7806P/PI 6

KIA7808P/PI 8

KIA7809P/PI 9

KIA7810P/PI 10

KIA7812P/PI

1.0A 3-Terminal
Regulator 12

1.0

KIA7815P/PI 15

KIA7818P/PI 18

40KIA7820P/PI 20

KIA7824P/PI 24

OUTPUT
COMMON
INPUT

I C O

MC68HC705BD7B

Type No. Function Operating Voltage (V) Package

KIA7019P/F
7045P/F

CPU Reset, Low Voltage Detector 1.9 4.5
TO - 92

KIA7419P/F
7445P/F

CPU Reset, High Voltage Detector 1.9 4.5

MC68HC705BD7BVoltage Detector ICs

MC68HC705BD7BVoltage Regulator ICs

8

7

6

5

1

2

3

4

OUTPUT A

INVERTING INPUT A

NON INVERTING INPUT A

GND

V

OUTPUT B

INVERTING INPUT B

NON INVERTING INPUT B

LM358
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Horizontal Deflection Output For High Resolution Display, Color TV
High Speed Switching Applications
• High Voltage : VCBO=1500V
• Low Saturation Voltage : VCE(sat)=3V(Max.)
• High Speed : tf=0.2µs(Typ.)
• Collector Metal (Fin) is Fully covered with Mold Resin

Maximum Ratings (Ta=25°C)

TT2062

CHARACTERISTIC SYMBOL RATING UNIT

Collector-Base Voltage VCBO 1500 V

Collector-Emitter Voltage VCEO 800 V

Emitter-Base Voltage VEBO 5 V

Collector Current
ICDC

Pulse

18
A

ICP 35

Base Current IB 4 A
Collector Power Dissipation
(Tc=25°C) PC 85 W

Junction Temperature Tj 150 °C

Storage Temperature Range Tstg

SYMBOL
RATING

B

1500

1500

6

75

12.5

-40 +150

-40 +150

1.65
cat Tj=120 °C

UNIT

-55 150 °C

DMV1500M

CHARACTERISTIC

VRSM VTransient Peak Reverse Voltage

VRM VPeak Reverse Voltage

IF(AV) AAverage Forward Current

IFSM APeak Surge Forward Current

I2t A2sI2t Limiting Value

Tj °CJunction Temperature

Tstg

VF

°C

V

Storage Temperature

Forward Voltage Drop

cat IF=1A

Tj=25 °C
usRevene Recovery Time
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FEATURES
• Horizontal SYNC input up to 120 KHz.
• On-chip PLL circuitry up to 96MHz
• Programmable horizontal resolutions up to 1524 dots per display row
• Full-screen display consists of 15(rows) by 30(columns) characters.
• 12 x 18 dot matrices per character.
• Total of 272 characters and graphic fonts, including 256 standard and 16 multi-color mark ROM fonts.
• 8 color-selectable maximum per display character.
• 7 color-selectable maximum for charater background.
• Double character height and/or width conrrol.
• Programmable positioning for display screen center.
• Bordering, shadowing and blinking effect.
• Programmable character height(18 to 71 nl lines)control.
• Row to row spacing register to manipulate the constant display height.
• 4 programmable background windows with multi-level operation and shadowing on window effect.
• Software clears bit for full-screen erasing.
• Half tone and fast blanking output.
• Fade-in fade-out effect.
• 8-channel/8-bit PWM D/A converter output.
• Compatible with SPI bus or I2C interface with slave address 7AH(slave address is mask option)
•16-pin,20-pin or 24-pin PDIP package.

GENERAL DESCRIPTION
• MTV021 is designed for monitor applications to display built-in characters or fonts onto monitor   

screen. The display operation occurs by transferring data and control information from the micro-
controller to RAM through a serial data interface. It can execute full-screen display automatically, as
well as specific functions such as character background color, bordering, shadowing, blinking, double
height and width, font by font color control, frame positioning, frame size control by character height
and row-to-row spac-ing, horizontal display resolution, full-screen erasing, fade-in.fade-out effect,
windowing effect and shad-owing on window.

• MTV021 provides 256 standard and 16 multi-color characters and graphic fonts for more efficacious
applications. The full OSD menu is formed by 15 rows x30 columns, which can be positioned any-
where on the monitor screen by changing vertical or horizontal delay

• Moreover, MTV021 also provides 8 PWM DAC channels with  8-bit resolution and a PWM clock out
put for external digital-to-analog control.

MC68HC705BD7BMTV021
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PIN CONNECTION

Name

VSSA
VCO

RP

VDDA

HFLB

SSB

SDA

SCK

PWM0

PWM1

PWM2

PWM3

I/O

-
I/O

I/O

-

I

I

I

I

O

O

O

O

PIN NO.
N16    N20    N24

1         1         1
2         2         2   

3         3         3

4         4         4      

5          5         5

6         6         6

7          7        7

8          8       8

-         9         9

-       10         10

-        -           11

-        -           12

Descriptions

Analog ground. This ground pin is used to internal analog circuitry.
Voltage Control Oscillator. This pin is used to control the internal oscil-
lator frequency by DC voltage input from external low pass filter.
Bias Resistor. The bias resistor is used to requlate the appropriate bias
current for internal oscillator to resonate at specific dot frequency.
Analog power supply. Positive 5V DC  supply for internal analog cir-
cuity, Any a 0.1uF decoupling capacitor shouid be connected across to
VDDA and VSSA.
Horizontal input. This pin is used to input the horizontal synchronizing
signal. It is a leading edge triggered and has an internal pull-up resistor.
Serial interface enable. It is used to enable the serial data and is also used
to select the operation of I2C or SPI bus. If this pin is left floating, I2C bus
is enabled, otherwise the SPI bus is enabled.
Serial data input . The external data transfer through this pin to internal
display registers and control registers. lt has an internal pull-up resistor.
Serial clock input. The clock-input pin is used to synchronize the data
transfer. It has an internal pull-up resistor.
Open-Drain PWM D/A converter 0. The output pulse width is program-
mable by the register of Row 15, Column 23.
Open-Drain PWM D/A converter 1. The output pulse width is program-
mable by the register of Row 15, Column 24.
Open-Drain PWM D/A converter 2. The output pulse width is program-
mable by the register of Row 15, Column 25.
Open-Drain PWM D/A converter 3. The output pulse width is program-
mable by the register of Row 15, Column 26.
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first byte                           last byte

FIGURE 1. Data Transmission Protocol(SPI)

Name

PWM4

PWM5

PWM6

PWM7

VDD

VFLB

HTONE/
PWMCK

FBKG

BOUT
GOUT
ROUT

VSS

I/O

O

O

O

O

-

I

O

O

O
O
O
O

PIN NO.
N16    N20    N24

-         -         13

-         -         14

-         11      15

-         12      16

9        13      17

10       14      18

11      15       19

12      16      20

13  17       21
14      18       22
15      19       23     
16      20       24 

Descriptions

Open-Drain PWM D/A converter 4. The output pulse width is program-
mable by the register of Row 15, Column 27.
Open-Drain PWM D/A converter 5. The output pulse width is program-
mable by the register of Row 15, Column 28.
Open-Drain PWM D/A converter 6. The output pulse width is program-
mable by the register of Row 15, Column 29.
Open-Drain PWM D/A converter 7. The output pulse width is program-
mable by the register of Row 15, Column 30.
Digital power supply. Positive 5V DC supply for internal digital circuitry
and a 0.1uF decoupling capacitor should be connected across to VDD and
VSS.
Vertical input. This pin is used to input the vertical synchronizing signal.
it is leading triggered and has an internal pull-up resistor.
Half tone output /PWM clock output. This is a multiplexed pin selected
by PWMCK bit. This pin can be a PWM clock or used to attenuate R.G.B
gain of VGA for the transparent windowing effect.
Fast Blanking output. It is used to cut off external R,G,B signals of VGA
white this chip is displaying characters or windows.
Blue color output. It is a blue color video signal output.
Green Color output. It is a green color video signal output.
Red Color output. It is a red color video signal output.
Digital ground. This ground pin is used to internal digital circuity.

FUNCTIONAL DESCRIPTIONS
SERIAL DATA INTERFACE
The serial data interface receives data transmitted from an external controller. And there are 2
types of bus can be accessed through the serial data interface, one is SPI bus and other is I2C bus.

SPI bus
While SSB pin is pulled to “ high” or “ low” level, the SPI bus operation is selected. And a valid
transmission should be starting from pulling SSB to “low” level, enabling MTV021 to receiving
mode, and retain “low”level until the last cycle for a complete data packet transfer. The protocol is
shown in Figure 1.

MSB LSB

SSB

SCK

SDA
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TRANSISTORS

Type No.

MAX. RATINGS VCE(SET) Max

PackageVCEO
(V)

IC
(mA)

PC
(mW)

(V)
IC

(mA)
IB

(mA)
1 2 3

KSP45 350 300 1.5W 0.5 10 1 E B C TO-92

CKTA1273Y -30 -2.0 1W -2.0 -1.5 -30 E B TO-92L

KSA928Y -30 -2.0A 1W -2.0 -1.5A -30 E C B TO-92L

KSA1013 -160 -1.0A 0.9W -1.5 -500 -50 E C B TO-92L

KSD1616Y 50 1 0.75W 0.3 1A 50 E C B TO-92

KSA733CY -50 -150 250 -0.3 -100 -10 E C B TO-92

IRF630A 200V 9A 72W 0.4 (MAX)
RDS(ON)

30V
(VGSS)

G D S TO-220AB

50 150 625 0.25 100 10 E C B TO-92KTC3198Y

50 150 250 0.15        100 10 E C B TO-92KSC945CY

30 2A 1W 2.0 1.5A 30 E B C TO-92LKTC3205Y

300 500 0.625 0.5 20 2 E B C TO-92

KSP92

50 100 400 -0.3 -100 -0.88 E C B TO-92M

KSP42

-300 -500 0.625 -0.5 -20 -2 B B C TO-92

KRC102M

2SK2545
600V

(VDSS) 6A(ID) 40W
(PT)

1.2
(MAX)

RDS(ON)

30V
(VGSS)

G D S TO-220IS

YTA630
200V

(VDSS)
10A(ID) 75W

(PT)

0.8
(MAX)

RDS(ON)

20V
(VGSS)

G D S TO-220AB

TO-92

1 2 3

TO-92L

1 2 3

TO-92M

1 2 3

TO-220IS TO-3P TO-220AB
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PRODUCT SAFETY NOTICE : COMPONENTS MARKED WITH
HAVE SPECIAL CHARACTERISTICS
IMPORTANT TO SAFETY.

ABBREVIATIONS : RD R-CARBON CK C-CERAMIC, HK
RS R-METAL OXIDE CE C-ELECTROLYTIC
RX R-CEMENT CC C-CERAMIC, TEMP
RN R-METAL( 1%) CQ C-POLYESTER,

C-POLYPROPYLENE
CF  C-METAL POLYESTER

C-METAL POLYPROPYLENE

NOTE : COMPONENTS OF THIS PARTS LIST CAN BE CHANGED FOR QUALITY 
IMPROVEMENT WITHOUT INFORMATION.

!

Replacement Parts List
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