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System Overview



1.1 Introduction

This specification describes a low-cost high performance 15" color multi-frequency digital control monitor. It is  compatible with all IBM VGA modes at 31.5KHz and all modes which horizontal frequency are within 30KHz to 54 KHz. It has DPM function and DDC1/2B feature. The monitor is available with two industrial designs; one for ACER and the other for OEM.



It has the following features:

-With energy saving function

-0.28mm trial pitch antiglare CRT

-User  controls:  Power on/off switch

  4 push buttons ( Adjust x2, Select x2) and 8 LEDs to control --

  contrast, brightness, H-size, H-phase, V-size, V-center,  Pincushion and Trapezoid.

-Power on/off indicator

-Suspend and off mode indicator with amber blinking

-With DDC1/2B feature  (option)

-With universal power supply

-Power on auto degaussing

-Tilt and swivel base

-Detachable power cable

-Preset mode

  IBM VGA 640X480 31.5KHz/60Hz

  IBM VGA 640X400 31.5KHz/70Hz

  VESA VGA 640X480 37.86KHz/72Hz

  VESA VGA 640X480 37.5KHz/75Hz

  SVGA2  800X600  37.879KHz/60Hz

  SVGA3  800X600  48.09KHz/72Hz

  SVGA4  800X600  46.88KHz/75Hz

  UVGA1  1024X768 48.3KHz/60Hz

  SVGA5  800X600   53.6KHz/85Hz

-Automatic scanning horizontal frequencies from 30KHz to 54KHz and all vertical frequencies between 50Hz  and 100Hz.





1.2 Operational Specification

1.2.1 Environment

1.2.1.1 Temperature

-Operating	10 to +40 degrees Celsius

-Non-operating	-20 to +60 degrees Celsius

NOTE: If tested without packing, the max Non-operating temperature is 52 degrees celsius.

1.2.1.2 Humidity

-Operating	20% to 90% non-condensing

-Non-operating	10% to 95% non-condensing

1.2.1.3 Altitude

-Operating	0  to  3,048m (10,000ft)

-Non-operating	0  to 12,192m (40,000ft)

-Operating condition / without packing

-Non-operating condition / with packing



1.2.2 Electrostatic Discharge Requirements

The subject product must withstand test voltage 8KV for contact discharge and 15KV for air discharge of Electrostatic Discharge and meet the acceptance criteria as specified IEC publication 801-2.

1.2.3 Safety Requirements

The display unit complies with the following safety standards and specifications.

1.2.3.1 110V Version

-UL compliance....standard for information-processing and business equipment, UL 1950.

-CSA compliance...standard C22.2 No. 950-M89, data processing equipment.

-DHHS...rules 21 sub-chapter J as of date of manufacture.

1.2.3.2 220V Version

-TUV compliance...EN60950 safety specification-business equipment.

-PTB...German X-ray emission standards.

-ZH1/618...German ergonomic standard.

-ISO9241-3...Ergonomic Requirements of Visual Display.

-Demko...EN60950.

-Nemko...EN60950.

-Semko...EN60950.

-Fimko...EN60950.



1.2.4 EMC Requirements

This display unit complies with the following EMC rules and regulations.

1.2.4.1 110V Version

-FCC compliance...FCC Rule, Part 15, Subpart B, Class B.

-VCCI compliance...VCCI Rule, Class-2.

1.2.4.2 220V Version

-CE Mark Compliance... 89/336/EEC.

  EN50082-1,  IEC801-2, IEC801-3, IEC801-4.

  EN50081-2, EN55022, Class B.

  EN60555-2, EN60555-3.

-DNSF compliance...EN55022, Class B.



1.2.5 Acoustical Noise

With the display operating, the issue of sound measured is contained within 40 dB/A in the audible field.



1.2.6 Reliability

The demonstration MTBF of the display unit shall be greater than 60,000 hours excluding the picture tube.





1.3 Input / output Signal Requirements

1.3.1 Input Signal Requirements

1.3.1.1 Signal cable (Directly attached to unit)

1.3.1.1.1  Video Inputs:

15pin mini D-sub connector is on the captive signal cable for IBM VGA, 8514A or compatible graphics adapters. The pin assignments of this connector are as the following:

��EMBED MSDraw   \* mergeformat���



 **15pin mini D-sub male



1�RED VIDEO��2�GREEN VIDEO��3�BLUE VIDEO��4�GROUND��5�GROUND (EPS1)��6�RED GROUND��7�GREEN GROUND��8�BLUE GROUND��9�N.C.��10�SYNC GROUND��11�GROUND��12�SDA��13�H.SYNC��14�V.SYNC��15�SCL��

Cable length

1500mm +- 20mm

Video signal: 

Analog 0.7 Vpp/75 ohm positive.



�1.3.1.3 SYNC signal:

- Separate SYNC : TTL level

- Horizontal SYNC : positive/negative

- Vertical SYNC : positive/negative

1.3.1.4 Timing

The video signal timing is as following:
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�

	     PRESET TIMING

	     - VGA/SVGA/UVGA  Timing

�IBM VGA��VESA VGA����Compatible ��Compatible���(fH)�31.47KHz��37.86KHz�37.5KHz��(Aus)�31.77��26.413�26.667��(Bus)�3.81��1.27�2.032��(Cus)�1.907��4.063�3.810��(Dus)�25.42��20.317�20.317��(Eus)�0.636��0.762�0.058��(fv)�59.94Hz�70.08Hz�72.809Hz�75.0Hz��(Oms)�16.68�14.27�13.735�13.333��(Pms)�0.064�0.064�0.079�0.080��(Qms)�1.02�1.08�0.740�0.427��(Rms)�15.25�12.71�12.678�12.800��(Sms)�0.35�0.413�0.238�0.027��Display Resolution�640 x 480�640 x 480�640 x 480�640 x 480��Polarity H/V�-/-�-/+�-/-�-/-��

�SVGA2�SVGA3�SVGA4�UVGA1�SVGA5��(fH)�37.879KHz�48.09KHz�46.875KHz�48.363KHz�53.674KHz��(Aus)�26.4�20.800�21.333�20.677�18.631��(Bus)�3.2�2.400�1.616�2.092�1.138��(Cus)�2.2�1.280�3.232�2.462�2.702��(Dus)�20.0�16.000�16.162�15.754�14.222��(Eus)�1.00�1.120�0.323�0.369�0.569��(fv)�60.3165Hz�72.187Hz�75.0Hz�60.0Hz�85.061Hz��(Oms)�16.579�13.853�13.333�16.667�11.756��(Pms)�0.106�0.125�0.064�0.124�0.056��(Qms)�0.607�0.478�0.448�0.6�0.503��(Rms)�15.840�12.480�12.8�15.88�11.179��(Sms)�0.026�0.770�0.021�0.062�0.019��Display Resolution�800 x 600�800 x 600�800 x 600�1024 x 768�800 x 600��Polarity H/V�+/+�+/+�+/+�-/-�+/+��

1.3.1.5 Input signal Quality

(1) Rise/Fall time

Video Signal : less than 6ns

Horizontal SYNC : less than 50ns

Vertical SYNC : less than 100ns

(2) TTL Signal Level

The levels of Horizontal & Vertical SYNC will be TTL level, their high level will be 2.4-5.5V, and low level will be 0-0.2V.

 (3) Video Signal Level

The video signal when terminated with an idea 75ohm termination will have a range of 0V to  0.7V (nominal), and its full scale output will be 0.7V and black level will be between 0V and 0.1V.

1.3.2 Power Supply Requirements

1.3.2.1 Power management

The monitor handles the power saving modes according the final VESA specification with H-sync and V-sync recognition, The  power LED flashes amber only at OFF mode as follows:

�

Mode�H-sync�V-sync�power�LED�Recovery  Time��Stand-By�Inactive�Active�<  15W�Green�3  sec��Suspend�Active�Inactive�<  15W�Amber  Blinks�3  sec��off�Inactive�Inactive�<    5W�Amber  Blinks�8  sec��Burn-In�Inactive�Inactive�<  60W�Green�---��

1.3.2.1.1 The picture should appear within 10 seconds after the system be waked up.

1.3.2.1.2 The performance of unit should in specifications within 30 minutes after the system be waked up.



1.3.2.2 Input Power Requirements

(1) Input Voltage Range

The unit shall meet all the operating requirements with an input voltage range of 90-264 Vac.

(2) Input Current

Input Current�Measuring Range��(MAX) 2.2 Arms�90Vac ---264Vac��

(3) Frequency Range

The unit shall operate within a frequency range of 47Hz to 63Hz.

(4) Inrush Current

Power supply inrush current shall be less than the ratings of its critical components (including   power switch, fuse, rectifiers and surge limiting device) for all conditions of line voltage.

(5) Regulator Efficiency

 65% minimum (measuring at 115Vac and full load)

�(6) Synchronization

The switching frequency of unit must be designed to synchronize

(7) Power line Transient Immunity

The power supply shall function properly after being subjected to a 0.3us/1.2us, 2000 volt high  peak pulse, or 5ns/10ns, 1500 volt fast peak pulse applied either differentially or single endedly to line and neutral at any phase of the power line voltage and shall not cause an unsafe unrecoverable errors to the horizontal frequency of the display unit.

 (8) Maximum power consumption: 90 Watts.

1.3.2.3 Output Power Requirements

The power circuit shall supply DC power outputs as followings:

Output�Norminal�Regulation Load �Current Range��1�45V�±3%�0.30A-0.50A��2�90V�±3.5%�0.05A-0.15A��3�12V�±5%�0.50A-0.80A��4�6.3V�±3.5%�0.50A-0.70A��

 When fH is fixed its regulation is total 6% from min to max output.



1.3.2.4 AC Power Inlet

The display unit shall be supplied with an AC power NICOON NC-174(or equivalent), to be located at the rear of the display.



1.3.2.5 Power Cord

Each display unit shall be supplied with a power cord, with length of 1800mm king cord KC-003 or equivalent.



1.3.3 CRT Requirements

The color picture tube used shall be a 15" 90 degrees, and shall have the following features:

-Type: 15" in-line, dot matrix.

-Dot pitch: 0.28mm dot triad

-Phosphor: P22 or equivalent

-Light transmittance: 57% (semi-tint)

-Surface of faceplate: non-glare





1.4 Functional Specifications

All the tests to verify specifications in this section must be performed under the following standard conditions unless otherwise noted. The standard conditions are:

Temperature: �25 + 5 degree Celsius��Magnetic field�No additional magnetic field in near side, CRT faces to East.��AC line input voltage�90Vac to 264Vac, 50Hz or 60Hz��Warm up time�30 minutes minimum��Checking display mode�All the presetting modes, as 3.1.4 shown.��

1.4.1 Display Quality

1.4.1.1 Display Data Area (with 20 ft-l at full white pattern)

(1) Horizontal	270mm +-4mm

(2) Vertica	202mm +-4mm

1.4.1.2 Video AMP Performance

(1) Video bandwidth : 65MHZ

(2) Resolution : 1024 X 	768 (center)

(3) Effective rise teff time : 10ns max

(4) Ringing : 15% max, first overshoot

4% max, second overshoot

1% max, third overshoot

(5) Sag :        5% max (at horizontal freq.)



1.4.1.3 Light Output

(1) At 3" block pattern (ABL is non-working) : 60Ft-L min.

(2) At full-white pattern (ABL is working) : 30Ft-L +- 6 Typical.

All the above is based on the conditions that brightness control, and contrast control are set at maximum position..



1.4.1.4 Contrast Adjustment Range : over 15dB

1.4.1.5 Brightness Adjustment Range

At contrast control set at maximum level, adjusting Brightness control from minimum to maximum position, the light output of 3" block pattern shall be increased more than 20Ft-L. If adjusting Brightness control to minimum position, the 3" block pattern shall be extinguished when contrast control is set minimum also.

1.4.1.6 Linearity (set to 20 Ft-L at full white pattern first) at crosshatch pattern:

(1) Vertical Non-linearity 5% max. as Fig.1

(2) Horizontal Non-linearity 5% max. as Fig.1

1.4.1.7 Geometric Distortion (with 20Ft-L at full white pattern)

 (1) Top/Bottom Pincushion	    1.5 mm  max. as Fig.2 a1 or a2

(2) Side Pincushion		    2.0 mm max. as Fig.2 b1 or b2

(3) Top/Bottom Barreling	    1.0 mm max. as Fig.3 a1 or a2

(4) Side Barreling		    1.0 mm max. as Fig.3 b1 or b2

(5) Vertical Trapezoid		    2.0 mm max. as Fig.4 |AD-BC|

(6) Horizontal Trapezoid	    2.0 mm max. as Fig.4 |AB-CD|

(7) Tilt			    1.5 mm max. as Fig.5 b1 or b2 or |b3-b4| < 2mm

(8) Orthogonal			    2.0 mm max. as Fig.5 a1 or a2

(9) Picture Centering		    4.0 mm max. as Fig.5

(10) S-urve			    Total distortion < 1.0 mm Max peak distortion < 0.5 mm



1.4.1.8 Size Stability

Picture growth from 5 Ft-L to maximum Ft-L shall be less than 4mm with full white pattern (double side).

1.4.1.9 Swing & Jitter

Swing & Jitter are not permitted in the conditions stated as followings:(the distance of viewing is 30cm from eyes to screen)

(1) AC power input fluctuated from 90Vac to 264Vac, 50Hz or 60Hz

(2) Brightness & contrast VRs changed from max, to min. or vice versa.

1.4.1.10 Focus (The distance of viewing is 30cm from eyes to screen)

Use 48KHz 800x600 resolution with reverse character pattern (white background and black characters).

Set brightness VR to  minimum, contrast VR to maximum.  All characters should be clear.

�1.4.1.11  DDC1/2B Table

  Address�  Data�            Description                      ��00�00���01�FF���02�FF���03�FF�   Header��04�FF���05�FF���06�FF���07�00���08�06� ID Manufacturer Name  =API��09�09�  (EISA 3 character ID)��0A�36� ID Product Code   =  54e��0B�45�  (Vender Assigned code)��0C�*� ID Serial Number  ��0D�*�     32 bits serial no.��0E�*�     (use 0 if n/a)��0F�*���10�*� Week of Manufacture  (0-53),use 0 if n/a��11�*� Year of Manufacture   (year - 1990)��12�01� EDID version  =  1��13�02� Revision  =  2��14�08� Video Input Define     (see Note  1)��15�1B� Max. H. Image Size  (cm)��16�14� Max. V. Image Size  (cm)��17�BC� (gamma*100) - 100 ��18�E8� DPMS   (see  Note  2)��19�06� Red Green Bits Rx1Rx0Ry1Ry0Gx1Gx0Gy1Gy0��1A�4E� Blue White Bits Bx1Bx0By1By0Wx1Wx0Wy1Wy0��1B�A0� Red x bit9-2    ��1C�57� Red y bit9-2      ��1D�4F� Green x bit9-2   ��1E�97� Green y bits9-2      ��1F�26� Blue x bit9-2      ��20�10� Blue y bit9-2       ��21�47� White x bit9-2    ��22�4F� White y bit9-2    ��



  Address�  Data�                                  Description��23�AD� Established Timing I��24�C8� Established Timing II��25�20� Established Timing III           (see  Note  4)��26�00� Standard Timing Identification��27�00� #1��28�00� #2��29�00���2A�00� #3��2B�00���2C�00� #4��2D�00���2E�00� #5��2F�00���30�00� #6��31�00���32�00� #7��33�00���34�00� #8��35�00���36�00� Detailed Timing Description # 1��37�00���38�00���39�00���3A�00���3B�00���3C�00���3D�00���3E�00���3F�00���40�00���41�00���42�00���43�00���44�00���45�00���46�00���47�00���



  Address�Data�                                  Description��48�00� Detailed Timing Description # 2��49�00���4A�00���4B�00���4C�00���4D�00���4E�00���4F�00���50�00���51�00���52�00���53�00���54�00���55�00���56�00���57�00���58�00���59�00���5A�00� Detailed Timing Description # 3��5B�00���5C�00���5D�00���5E�00���5F�00���60�00���61�00���62�00���63�00���64�00���65�00���66�00���67�00���68�00���69�00���6A�00���6B�00���

  Address�Data�                                  Description��6C�00� Detailed Timing Description #4��6D�00���6E�00���6F�00���70�00���71�00���72�00���73�00���74�00���75�00���76�00���77�00���78�00���79�00���7A�00���7B�00���7C�00���7D�00���7E�00� Extension Flag��7F�*� Check sum��







�Note  1

Bit�Bit  Description��7�Analog / Digital  Signal  Level��6�Signal  Level  Standard (6)��5�Signal  Level Standard (5)��4�Setup��3�Sync  Inputs  Supported  (3)��2�Sync  Inputs  Supported  (2)��1�Sync  Inputs  Supported  (1)��0�Sync  Inputs  Supported  (0)��

Bit�Description��7�Analog / Digital Input :  Defines usage of the rest if the byte as "analog input" or digital input". Analog=0, Digital=1 . If input is described as analog, the following definitions apply to bits 6-0.  Digital is as yet undefined in the following but provisions have been made in anticipation of a common video output standard for Flat Panel Display (FPD)  use.��6:5�Signal Level Standard (6:5) : Refer to the following bit definitions. Identified by the level of reference white volts above blank, followed by the level of the sync tips in volts below

blank.



Bit  6      Bit  5      Operation

  0             0          0.700V/0.300V (1.000V  p-p)

  0             1          0.714V/0.286V (1.000V  p-p)

  1             0          1.000V/0.400V (1.400V  p-p)

  1             1          Reserved; TBD

��4�Setup: If set, the display is set to expect a blank-to-black setup or pedestal per the 

appropriate signal level standard.��3:0�Sync Inputs  (See Bit Operation below)���3�Separate Sync���2�Composite Sync  (on H Sync line)���1�Sync on Green Video���0�Serration of the V.Sync Pulse is required when composite sync or sync-on-

green video is used��

Note  2

Bit  7�Stand-by��Bit  6�Suspend��Bit  5�Active off��Bit  4:3�Display Type���0,0 - Monochrome/gray scale display

0,1 - RGB color display

1,0 - Non-RGB multicolor display (example:RGY)

1,1 - Undefined.��Bit  2:0�Reserved. Set at 00h until defined.��



Note   3

CRT  Vender�Red  (x/y)�Green  (x/y)�Blue (x/y)�Gamma��Chunghwa�0.625/0.340�0.310/0.592�0.150/0.063�2.88��

�

Note  4

Byte 1�bit�Established Timings 1�Source���7�640*400 @ 70Hz  (720x400)�(VGA, IBM)���6�720*400 @ 88Hz�(XGA2, IBM)���5�640*480 @ 60Hz�(VGA, IBM)���4�640*480 @ 67Hz�(Mac II, Apple)���3�640*480 @ 72Hz�(VESA)���2�640*480 @ 75Hz�(VESA)���1�800*600 @ 56Hz�(VESA)���0�800*600 @ 60Hz�(VESA)��Byte 2�bit�Established Timings II����7�800*600 @ 72Hz�(VESA)���6�800*600 @ 75Hz�(VESA)���5�832*624 @ 75Hz�(Mac II, Apple)���4�1024*768 @ 87Hz (interlaced)�(IBM)���3�1024*768 @ 60Hz�(VESA)���2�1024*768 @ 70Hz�(VESA)���1�1024*768 @ 75HZ�(VESA)���0�1280*1024 @ 75HZ�(VESA)��Byte 3�bit�Manufacturer's  Timings�Manufacturer's  Specified Timing���7�1152*870 @ 75Hz�(Mac II, Apple)���6�  640*480 @ 85HZ����5�  800*600 @ 85HZ����4�1024*768 @ 85HZ����3�1280*1024 @ 85HZ����2�1600*1200 @ 75HZ����1�1600*1200 @ 85HZ����0�Flag�If set  =  1,then bits 6 - 1 (inclusive) should be interpreted as Manufacture Timings as EDID 

Ver 1 Rev 0.��



1.4.2 Color Quality

1.4.2.1 Misconvergence

Use "crosshatch" white pattern, then set the brightness control at the raster disappear & contrast control  max to examine the convergence.

The misconvergence must strictly meet the requirements stated as follows:
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1.4.2.2 Moire (the distance of watch is 30cm from eyes to screen)

In the pattern of all green, all blue, all red, or all white, and the luminance is higher than 18Ft-L, moire is not allowed to appear.

1.4.2.3 Impurity

Impurity should not appear in the pattern of all green, all blue or all red, white,  the brightness is 0-max Ft-L and the screen display is set to east direction.

1.4.2.4 White Balance

At the condition of all white pattern, x=0.281, y=0.311, white balance is required to meet the following specifications:

 (1) VGA 640x400 3"block pattern, Brightness VR min and Contrast VR adjust

30 Ft-L :               x= 281+-30

y= 311+-30

15 Ft-L :               x= 281+-15

y= 311+-15

5 Ft-L :                 x= 281+-30

y= 311+-30

(2) VGA 640x400 full white pattern, Brightness VR min and Contrast VR max.

		x= 281+-25

		y= 311+-25

1.4.2.5 Uniformity

When the display unit is displayed with mosaic pattern at the central brightness of 20 Ft-L, the corners (A,B,C,D) brightness must be > 14 Ft-L.



A��B�52mm����20Ft-L��90mm�A,B,C,D > 14Ft-L��C��D�52mm���60mm�140mm�60mm����



			     Indicator of Testing Positions

1.4.2.6 Degaussing

Degaussing shall occur automatically when the monitor is turned on and shall be sufficient to demagnetize the CRT to any possible change in Earth's magnetic field from movement or shipment. It should be cold down at least 20 minutes before power on.



1.4.3 Controls & Presetting

1.4.3.1 User Controls (under the front panel)

(1) Power on/off  push button switch

(2) Brightness

(3) Contrast

(4) Vertical center

(5) Horizontal phase

(6) Horizontal size

(7) Vertical size

(8) Pincushion

(9) Trapezoid

1.4.3.2 Internal Controls 

 (1) B+ adjust

(2) Focus adjust 

(3) Screen adjust

(4) ABL adjust

1.4.3.3 Presetting

All the following 9 modes will be preset by factory to let them at right size & position.

                                (1)  IBM VGA 640X480 31.5KHz/60Hz

                                (2)  IBM VGA 640X400 31.5KHz/70Hz

                                (3)  VESA VGA 640X480 37.86KHz/72Hz

                                (4)  VESA VGA 640X480 37.5KHz/75Hz

                                (5)  SVGA2  800X600  37.879KHz/60Hz

                                (6)  SVGA3  800X600  48.09KHz/72Hz

                                (7)  SVGA4  800X600  46.88KHz/75Hz

                                (8)  UVGA1  1024X768 48.3KHz/60Hz

                                (9)  SVGA5  800X600 54KHz/85Hz





1.5 Physical Specifications

1.5.1 Physical Dimension & Appearance

1.5.1.1 Overall Dimensions:    376mm (W) X 373mm (H) X 385mm (D)

1.5.1.2 Net weight:  12.5kg

1.5.1.3 Outer Appearance: see Fig.6 & Fig.7



1.5.2 Packaging

1.5.5.1 Carton Dimension: 492mm (L) X 460mm (W) X 460mm (H)

1.5.5.2 Shipping Weight: 14.5kg

1.5.5.3 Shipping Container:    600 sets per 40 feet container without pallet.

480 sets per 40 feet container without pallet.

�Fig.1  Linearity  Measurements
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	    Xmax - Xmin

	  -------------------    X 100%

	    Xmax + Xmin



	    Ymax - Ymin�	  -------------------    X 100%

	    Ymax + Ymin

�Fig.2  Pincushion Measurements
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	    A, B represented as display area width and height

	    Top/Bottom Pincushion = (a1 or a2)

	    Side Pincushion = (b1 or b2)

	    substituted A by (PS + QR)/2

		 B by (PQ + RS)/2



Fig.3  Barreling Measurements
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			    A, B represented as display area width and height

			    Top/Bottom Pincushion = (a1 or a2)

			    Side Pincushion = (b1 or b2)

				            Substituted A by (PS + QR)/2

B by (PQ + RS)/2



�Fig.4  Trapezoid Measurements
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	  * Each of the 4 corners of picture shall fall within the relevant area (F) illustrated up (hatched)

* ABCD is the picture outlines.



Fig.5  Picture Distortion & Phase Measurements
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		V (Cent) = |A-B| < 4mm

		H (Cent) = |C-D| < 4mm

�

Fig. 6  Physical Dimension Front View

�



Fig. 7  Physical Dimension Side View
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�C h a p t e r  2



Theory of Operation

2.1  Deflection CKT

 (1)  Block Diagram of Deflection
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�

TDA4858 Block Diagram

�TDA4858 Pin Assignment



SYMBOL�PIN�DESCRIPTION��HFLB�1�horizontal flyback input��XRAY�2�X-ray protection input��BOP�3�B+ control OTA output��BSENS�4�B+ control comparator input��BIN�5�B+ control OTA input��BDRV�6�B+ control driver output��HDRV�7�horizontal driver output��GNDP�8�ground (power ground)��Vcc�9�positive supply voltage��FOCUS�10�H-focus parabola output��EWDRV�11�EW parabola output��VOUT2�12�vertical output 2 (ascending sawtooh)��VOUT1�13�vertical output 1 (descending sawtooth)��VSYNC�14�vertical sync input/output��HSYNC�15�horizontal/composite sync input��CLBL�16�video clamping pulse / V-blanking output��VPOS�17�V-shift input��VAMP�18�V-size input��VSCOR�19�vertical S-correction input��EWTRP�20�EW trapezium correction input��EWPAR�21�EW parabola amplitude input��VAGC�22�external capacitor for V-amplitude control��VREF�23�external resistor for vertical oscillator��VCAP�24�external capacitor for vertical oscillator��GNDS�25�ground (signal ground)��HPLL1�26�external filter for PLL1��HBUF�27�buffered f/v voltage output��HREF�28�reference current for horizontal oscillator��HCAP�29�external capacitor for horizontal oscillator��HPOS�30�H-shift input��HPLL2�31�external filter for PLL2/soft start��EWWID�32�H-size input���

TDA4866 Block Diagram

� EMBED CDraw5  ���

�

TDA4866 Waveform

� EMBED CDraw5  ���

�(2) Horizontal & Vertical Oscillation IC TDA4858

 (a) IC201 TDA4858 is an autosync defection controller IC . The blook diagram and pin table are shown in above pages.

(b) Pin 1 is AFC feedback.

(c) Pin 2 is an input of x-ray protection. If Vx-ray ≧ 6.14, TDA4858 will shut down.

(d) R220 and R216 are HV feedback resistors which can decide the horizontal B+.

(e) Pin 6 provides a B+ drive duty pulse. The duty pulse must be inverted by Q201, then send to step-up CKT.

(f) Pin 11 generates a parabola waveform for pin-cushion correction CKT.

(g) Pin 16 generates a clamp and V-blanking composite sync for clamp CKT.

(h) Pin 17, 18, 20, 21 are V-center, V-size, Trapezoid, Pin-cushion DC control pins controlled by uc.

(i) The vertical free-run frequency is decided by C208, R232.

(j) The free-run and max. min horizontal frequency are decided by R234, R219, R218, R261, and C212.

(k) Pin 31 PLL 2 provides soft start function when VPLL2 > 4.4V, TDA4858 active.

(3) Unbalance and Paralellogram CKT

There are 4 pairs of differential-pair Q210, Q211, Q203, Q204, Q208, Q209, Q213, Q214. They  provide palabola and sawtooth waveform to pin 30 H-Phase in order to control geometry.

(4) Vertical Output CKT

(a) TDA4866 is a vertical Amp IC, pin 8 provides a V-blanking pulse for V-blanking CKT.

(b) Pin 9 is a V-size feedback control pin.

(c) Pin 8 also sends a positive polar v-sync to uc IC850.

 (5) Horizontal Drive & Output CKT 

(a) The horizontal drive is consisted of Q315 and T301.

(b) Q310 is the horizontal output transistor .

(c) R311, D323 reduce ring bar.

(d) The switch truth table of Cs capacitor is below:�

�H-sync�SC0�SC1��fH<37k�0�0��37k≦fH<42k�0�1��fH≧42k�1�1��

(6) Pin-cushion Correction CKT 

(a) Q312 is the first step amplifier.

(b) Q301 is the second step amplifier.

(7) Step-up CKT

(a) B+drive duty pulse comes from TDA4858 pin 7

(b) Q305, Q306 constructed class B output to drive Q317.

(c) When Q317 turns on, L304 storage energy and D317 is off. When Q317 turns off,  L304 release energy and D317 turns on to charge C326 to B+

(d) The higher Hor. frequency needs higher B+,  so B+Drive duty must vary with frequency.





2.2 VIDEO  CKT

(1) Block Diagram

(2) Video Pre-Amp LM1203

(a) LM1203 is a wideband video amplifiers (70MHz-dB).

(b) Pin2 and pin3 are contrast cap.

(c) Pin11 supplies 2.4V for input signal DC reference.

(d) Pin12 contrast controller is DC controlable the higher of voltage the lower of brightness.

(e) Pin14 is clamp pulse input it and needs negative polar pulse to devide black level.

(f) Pin15 19,24 are bias input to decide R.G.B output off voltage .

(g) Pin 18,22, 27 are driven control to decide R.G.B gain .

(3) Contrast Control CKT

(a) Q318, Q319 construct darlinton NPN.

(b) Contrast is controled by uc output.

(4) Clamp CKT

(a) clamp comes from 4858 pin16 and is a composite sync

(b) ZD301 separates the v-blanking sync

(c) Q308 inverted the clamp sync, because LM1203 needs negative polar sync

(5) ABL CKT

(a) Q316, D321 is for ABL CKT

(b) When brightness increases, the current of FBT pin7 increases. The voltage drop of R350, VR301 increases at last, Q316 is saturation and D321 turn on. The voltage of contrast is pulled to about 6V, so the brightness can't be changed.

(6) Cascode CKT

(a) Q104, 105 and Q106, 107 and Q108 109 are three cascode amplifier.

(b) L101, R154 and C109 are peaking cap.

(c) R120, C120 are for low frequency tailing.

(7) Spot Killer CKT

(a) If we change Q220 base voltage and we can control Q219 emitter voltage so, we can control G1 voltage and brightness.

(b) When power turns off, Q217 turns on and G1 voltage pulled to -180V, so we can avoid CRT phosphor burning.

�2.3 Acerview 7154E  Micro-controller Circuit Operation Theory

2.3.1 Introduction :

The microcontroller circuit of the 7154E can determine what mode it is by detecting the frequency of horizontal and vertical sync and the polarity of horizontal sync, and provide DC voltages to control the picture and save the adjusted value into the EEPROM by using the control panel.



2.3.2 Block diagram :

The major parts of 7154E microcontroller circuit are MCU, EEPROM, and PWM IC, the circuit block diagram is shown as below,
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�

2.3.3 MCU:

The MCU is AP3509, it is an 87C51 with PWM output controlled micro-controller, and it manages the following functions,

(1)To detect mode and output proper SC0 and SC1 to deflection circuit.

(2)To check if there is the same saved mode in the EEPROM and get the data to  transfer into DC voltages by PWM output and RC filter circuits to control the picture, contrast and brightness.

(3)To check if there is the valid key be pressed and do the key function.

(4)To memorize mode timings and any adjustable parameters of the picture into EEPROM.

(5)The inner registers and PWM output of MCU can be controlled by the external PC alignment program.



2.3.4.How to detect mode timing:

Only when the mode timing input is stable, we can adjust the picture by the control panel, and the major measurement of the mode timing inputs are horizontal and vertical sync.

(1)Vertical sync frequency measurement:

We use the base timer, it can generate a count during a fixed time, this fixed time is 12/12MHz and we call it "Time_base", so when the first vertical sync generated, we enable the base timer, and the next vertical sync generated, we disable the base timer, and we only need to calculate how many counts are during a vertical sync period.

The formula is Vertical sync frequency 

   = FV 

   = 1 / Vertical sync period 

   = 1 / [ Counts * (Time_base)] 

   ==>  Vertical sync frequency = 1000000 / Counts

(2) Horizontal sync frequency measurement:

We use the event counter for calculating how many counts are during a long fixed time, because the vertical sync period is longer than the horizontal sync period, we can enable the event counter when the first vertical sync generated and disable the event counter when the next vertical sync generated, this time, we can get the horizontal sync counts during a vertical sync period.

 The formula is Horizontal sync frequency 

     = FH 

     = Horizontal sync counts / Vertical sync period

	     ==>  Horizontal sync frequency 

= Horizontal sync Counts / Vertical sync period



2.3.5 What are the valid key functions for user:

Total 4 keys for 7154E control panel, "select +" & "select -" are the selection of controlled function with LED change, and "adjust +" & "adjust -" are the selected item to increase & decrease volume.  Except the last basic key functions, the user can press "select +" & "adjust -" to recall the factory preset data. Meanwhile it takes about 20 seconds for keeping no key pressed to store the adjusted function into the user data.

2.3.6 How to execute the auto alignment function:

The AP3509 MCU supports the UART function, it has 2 I/O ports, one is the receiver, the other is the transmitter, they are connected with an interface to PC and PC can execute alignment program by RS232 communication to send the formatted data to the MCU for adjusting any adjustable parameters of the picture and saving the adjusted values into EEPROM. By this way, we can get the products with the same quality and  reduce the manufacturing time.

�2.4 Power CKT

2.4.1. Block  Diagram
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2.4.2.  General specification

	Input voltage : AC 90~264V  (universal)

	Input Frequency: 47~63Hz

	Input current: 2A max

	Input power: 85W max



2.4.3

(A) EMI components have R601, common choke L602, X CAP C601, differential choke L603, L604,Y CAP C602, C603.  This component main purpose is to reduce EMI interference.

(B) TR601 is an NTCR to reduce inrush current when the power starts up.

(C) TR602 is a PTCR to control this current of degaussing coil to achieve degaussing effect when the monitor just starts up.

D602, D603, D604, D605 are the bridge rectifier. The C612 is filter CAP.



2.4.4

The current mode PWM controller is the UC3842 which the function of each pin described as followings:

	pin 1 : error amplifier output 				pin 5 : GND

	pin 2 : error amplifier reverse input			pin 6 : output

	pin 3 : current sensor					pin 7 : VCC

	pin 4 : OSC sawtooth					pin 8 : Vref = 5V

	start threshold 16V (TYP)

	min operating voltage after turn on 10V (TYP)

	Duty cycle max:97﹪

	Low start up current < /MA (max)



2.4.5

The D611, D612, R614, C617 are soft start components to avoid the duty too large when power is up.



2.4.6
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2.4.7

The R602, R603 are start resistances of the IC601 。 The IC601 VCC energy supply is from winding 6-7 of T601 after the IC601 turns on.

�2.4.8

The switching power MOSFET is SSS6N60A of SAMSUNG.

			VDSS=600V max

			VGS=20V max

			ID=6A max

			RDS (ON)=1.2Ω

			insulated package



2.4.9  Power Transformer:

			Core Type : ERL-35

			core material : 	P2		ACME 			L ≒ 265UH

					PC40		TDK			leakage ≒ 5UH

					PL-3		SAM WHA

					B50		THOMSON



2.4.10. The secondary rectifier and filter

+6.3V : D705 RGP20B, C713 1000U / 16V

+12V : D704 EGP30D, C706, C710 1000U / 25V

+45V : D702 UF5405, C703 220U /50V

+90V : D701 UF4007, C702 220U /50V

�2.4.11. Output power Requirements 

The power circuit shall supply DC power outputs as followings:

Output�  Norminal�Regulation�Load  Current  Range��1�45V�± 3%�0.3A~0.5A��2�90V�± 3.5%�0.05A~0.15A��3�12V�± 5%�0.5A~0.8A��4�6.3V� ± 3.5% �0.5A~0.7A��

2.4.12. Power Management

The monitor handles the power saving modes according to the final VESA specification with H-sync and V-sync recognition, The power LED flashes amber only at OFF mode as follows:

Mode�H-sync�V-sync�power�LED�Recovery Time��Stand-By�Inactive�Active�< 60W�Green�1 sec��Suspend�Active�Inactive�< 5W�Amber Blinks�8 sec��off�Inactive�Inactive�<  5W�Amber Blinks�8 sec��Burn-In�Inactive�Inactive�< 60W�Green�--��

The picture should appear within 10 seconds after the system be waken up.

The performance of unit should be in specifications within 30 minutes after the system be warmed up.
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Alignment Procedure



Preparation for Alignment

a.  Pre-set all VRs to the center position except R/G/B bias VR105, 106, 107 counterclockwise to maximum.

b.  Set up unit and keep it warm up at least 15 minutes.

c. Preset Signal Modes : 

	(Table 1)�

 MODE�FREQUENCY (H/V)� DISPLAY��1�   31.47K/70Hz  (-/+)�   640×400 (IBM VGA) ��2�   31.47K/60Hz  (-/-)�   640×480 (IBM VGA)��3�   37.86K/72Hz  (-/-)�   640×480 (VESA VGA)��4�   37.5K/75Hz  (-/-)�   640×480 (VESA VGA)��5�   37.8K/60Hz  (+/+)�   800×600 (SVGA2)��6�   48.09K/72Hz (-/-)�   800×600 (SVGA3)��7�   46.875K/75Hz (+/+)�   800×600 (SVGA4)��8�   48.363K/60Hz (-/-)�   1024×768 (UVGA1)��9�   53.674K/85Hz (+/+)�   800×600��

�

1. B+ Adjustment

a. Input mode 48.09KHz SVGA3 with cross hatch pattern.

b. Set brightness and contrast keys to maximum position.

c. Adjust switching  power supply VR601 to make the voltage of D702 anode is 45 ± 0.1 VDC.



2.  Geometry Adjustment

a. Enter factory area -- Press SELECT+ and ADJUST- at the same time then turn power switch on.

b. Press ADJUST+ and ADJUST- at the same time to clear user area.

c. Input mode 31.5KHz (VGA 640x400) with tilt adjustment pattern.

d. Adjust CRT screw to meet tilt and orthogonal spec.

	   ( Tilt < ±1 mm , Orthogonal < ±1.5mm )

e. Input the preset mode with full white pattern.

f. Set external contrast and brightness keys to maximum position.

g. Press SELECT+ or SELECT- to select the adjustment for H-size, H-phase, V-size, V-Center, Pincushion or Trapezoid.

h. Press ADJUST+ or ADJUST- to make the geometry can meet  item 9 table 2 spec. 

i.  Press SELECT+ and ADJUST- at the same time to save the adjustment data.

j.  Change timing to next preset mode and repeat step f, g and h.

k.  After all modes are adjusted OK, turn power switch off.



3.  Background Adjustment

a. Enter factory area -- Press SELECT+ and ADJUST- at the same time then turn power switch on.

b. Input mode 31KHz (VGA 640x400) with raster only pattern.

c. Adjust external brightness key to maximum.

d. Check the bias VRs of VR105, 106, 107 at counterclockwise maximum position.

e. Adjust screen VR of FBT to obtain twilight raster about  1 to 1.5 Ft-L.

f. See which gun appears first, then adjust the two bias VRs of the other two non-appearing guns to achieve the color temperature  to meet specification

     x=0.281 +/- 0.005

	y=0.311 +/- 0.005

g. Adjust screen VR of FBT again to let the raster about 1 to 1.5 Ft-L.



4. Foreground Adjustment

a. Input mode 31KHz (VGA 640x400) with 3" block pattern.

b. Check the drive VRs of VR103, 104 at center position.

c. Adjust external brightness key to minimum and external contrast key to let the light output be 15 Ft-L.

d. Adjust VR103, 104 to let the color temperature meet the specification: 

x=0.281 +/- 0.003, y=0.311 +/- 0.003

e. Adjust external contrast key to let light output be 70 Ft-L.

f. Press SELECT+ and ADJUST- to save the adjustment data.

g.  Turn power switch off.



5. Final Check

a. Enter final check area -- press SEL+ and ADJ+ at the same time then turn power switch on.

b. Input mode 31KHz (VGA 640x400) with full white pattern.�c. Set external contrast and brightness keys to maximum position.�d. Check the light output is greater than 27Ft.L.�e. Adjust external contrast and brightness keys to minimum, the video and raster should be disappear.

f. Check the performance of all modes can meet spec. 



6. Focus Adjustment

a. Input mode 48KHz (SVGA3 800x600) with "Reverse Character Pattern" (WINDOWS APPLICATION).

b. Set external contrast VR to maximum position.

c. Set external brightness VR to raster just cut off position.

d. Adjust focus VR of FBT to make "A" area focus clear.

�EMBED MSDraw   \* mergeformat����EMBED MSDraw   \* mergeformat���



7.  Convergence Adjustment

            a. Input mode 31KHz (VGA1 640x400) with purple cross hatch pattern.

            b. Adjust 4-pole magnetic ring of Yoke to meet specification.

            c. Input mode 31KHz (VGA1 640x400) with yellow cross hatch pattern.

            d. Adjust 6-pole magnetic ring of Yoke to meet specification.�            e. Input mode 31KHz (VGA1 640x400) with white cross hatch pattern.

            f. Re-confirm the mis-convergence can meet spec.



B��D����A��A ≦ 0.2 mm��C��E�B,C,D,E ≦ 0.3 mm��

8.  Power Saving Function Check

a. Input mode 31KHz (VGA 640x400) with full white pattern

b. Set external contrast and brightness keys to maximum position.

c. Remove H-Sync only, the video and raster should be extinguished. The LED shows amber color  and the power consumption should be less than 15W.

           d. Remove V-Sync only, the video and raster should be extinguished. 

               The LED shows amber color and the power consumption should be less than 15W.

e. Remove both H and V Sync, the power consumption should be less than 5W and LED shows  amber blink.

f. Input H-Sync and V-Sync, the video should be exhibited again and LED on (green).�

9. Geometry Specification for Production Line





ITEM �DESCRIPTION�SPECIFICATION��1�HORI SIZE�270±4 mm��2�VERT SIZE�202±4 mm��3�SIDE PIN�≦ 2.0 mm��4�TOP/BOTTOM PIN�≦ 1.0 mm��5�SIDE BARREL�≦ 1.0 mm��6�TOP/BOTTOM BARREL�≦ 1.0 mm��7�TRAPEZOID�≦ 1.0 mm��8�VIDEO OFFSET�≦ 4.0 mm��9�PARALLELGRAM�≦ 2.0 mm��10�HORI LINEARITY�≦ 5 %��11�VERT LINEARITY�≦ 5 %��
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Trouble Shooting Guide



4.1 No Output Power 



�EMBED MSDraw   \* mergeformat���

�4.2 No Video (MCU)

�EMBED MSDraw   \* mergeformat���

�4.3 DDC Fail

�EMBED MSDraw   \* mergeformat���

�4.4 No Raster / No work

�EMBED MSDraw   \* mergeformat���

�

4.5 Unstable Vertical Display

� EMBED MSDraw  ���



4.6 Poor side pin cushion

� EMBED MSDraw  ���



�4.7 No Blanking

�EMBED MSDraw   \* mergeformat���



4.8 Clamp pulse CKT check :
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�



4.9 Brightness CKT check :
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�

4.10 Change mode blank (C.M.B.) and mult CKT:
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�4.11 Spot killer CKT check :



	    Fig.4  Trapezoid Measurements
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�Appendix A

7154e Spare Parts List (91.78502.001)

PART NUMBER�DESCRIPTION�LOCATION��44.76801.011�CTN AB 472*441*428 7156E���47.76801.001�CUSHION L EPS 7156E���47.76802.001�CUSHION R EPS 7156E���56.05785.001�CRT 15� M36AES63X01���60.76805.001�ASSY U CASE ABS 002 7156E���39.76803.001�CASE U ABS 94V0 072 7156E/OEM���60.77901.001�ASSY BASE ABS 002 7134E���50.78501.001�S.A 13/15P 1750MM 002 W/O C SR���60.78501.001�ASSY BEZEL 002 7154E/ACER���55.78501.001�MAIN BD 7154E/NOR/CPT���01.03103.000�IC ASIC AP3103 EDP �IC701��01.03509.000�IC UCTRL AP3509�IC850��02.02404.000�IC EEPROM 24C04 4K-BIT�IC851��04.03842.040�IC V.R. UC3842�IC601��04.04858.070�IC AUTO DEF CTRL TDA4858�IC201��05.00017.010�IC OPTOCOUPLERS CNY17-2�IC602��06.00630.020

ALT: 06.00630.021

ALT: 06.02134.020�FET MOS IRF630

FET MOS YTAF630

FET MOS 2SK2134�Q314 333��06.00857.010�XTOR 2SB857 B TO-220�Q701��06.03788.010

ALT:06.03502.010�XTOR 2SC3788 E TO-126

XTOR 2SC3502 E TO-126�Q703��06.3R050.120�DIODE FAST UF5405 500V 3A�D702��13.R2235.07E�RES MOFM 0.22 J 2W�R607��13.R5034.03E�RES MOF 0.5 J 1W�R618��13.15337.044�RES CEM 15K J 5W�R604��19.20077.001�TRANSFORMER PWR ER35 34E/T601�T601��19.40054.011�CHOK 180UH T50-26 7033�L604 603��19.40065.001�CHOK 2MH EI-22 L304 70761�L304��19.40083.001�CHOKE 120UH DRWW 14*15 7155�L303��19.40087.001�LINE FILTER 18MHZ EE28 7134T�L602��19.50033.041�COIL LINDAR 6.8UH L302 7154E �L302��19.60017.011�XFORM H-DRV EI-19 70761/N�T301��19.70038.001�TRANSFORMER FBT 7154E�T302��26.13151.113�FUSE 3.15A 250V ST20 L/H SEM/U�F601��55.78501.A01�MAIN BD 7154E/NOR/CPT(AI)���04.78L05.030�IC V.R 78L05 P TO-092�IC852��06.00422.010�XTOR BF422 TO-92�Q217��06.00423.010�XTOR BF423 TO-92�Q219��06.00733.011�XTOR 2SA733 P TO-92�Q302 316 313 306 601 603��06.00945.010�XTOR H945 P TO-92 �Q201 221 218 220 304 311 312 307 707 850 308 301

Q319 318 305 210 203 213 214 209 211 204 202 208

Q207 222 337 702 251 852 853��06.01213.01A�XTOR 2SC1213A C TO-92 NPN�Q315��06.18R03.070�DIODE ZEN 18V 1/2W �ZD602��06.2R060.030�DIODE REC 20D6 600V 2A�D605 604 602 603��06.2R403.070�DIODE ZEN 2.4V 1/2W�ZD301 703��06.24R03.070�DIODE ZEN 24V 1W�ZD601��06.24R03.071�DIODE ZEN 24V 1/2W�ZD203��06.5R103.070�DIODE ZEN 5.1V 1/2W�ZD201 202 204 603 850��06.5R603.070�DIODE ZEN 5.6V 1/2W �ZD701��04.04866.071�IC VERT DEF DRV TDA4866/V2�IC202��06.00630.021�FET MOS YTAF630�Q317��06.00669.01A�XTOR 2SD669A�Q303��06.05297.010 

ALT: 06.02508.011�XTOR 2SC5297

XTOR BU2508AX�Q310��06.00060.021�FET MOS SSS6N60A�Q602��55.78502.001�VIDEO BD 7154E (MI)���02.2421B.000�IC EEPROM 24LC21B�IC102��04.01203.010�IC RGB VIDEO AMP LM1203�IC101��13.10237.07I�RESISTOR MOF 1K J 5W�R123 146 135��19.46020.001�CHOK 30UH 0.4D�L107��55.78502.A01�VIDEO BD 7154E(AI)���06.02369.010�XTOR MPS2369�Q106 108 104��18.1013W.12D�PEAK COIL 100UH J 0606�L108��06.03611.010�TRANSISTOR 2SC3611�Q107 Q109 Q105��

��
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