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1. Regulations 

1.1 Geographical Region and Regulations 

GEOGRAPHICAL REGION 
REGULATIONS 

NORTH 
AMERICA 

[mene Management 

VERSION 

EUROPE TFW9105SKTKL} TUV-GS steno R6V | MPR-II 

VERSION 
; eNsio a 

UL :UL1950 2nd Edition 

C-UL : CAN/CSA-C22.2 NO.950 I'st Edition 

TUV-GS : EN60950 : 1992 & ADI/AD2 & ZH1/618 
FCC :47 CFR Part15 Subpart B, Class:'B 

boc : Interference-Causing Equipment Standard ICES-003 Issue 2, Class B 

DHHS :21CFR Chapter I Subchapter J 

HWC : Radiation Emitting Devices Regulations Chapter 1370 

ROV . tR6V Vom 8.1. 1987 

MPR-II : MPR 1990:8 

TUV-ERGO — : ISO9241-3 & MPR-II ; 

TCO'92 : EN 60950 : 1992 & ADI/AD2, TCO'91 & NUTEK Spec. 803299/94 ~ 

NUTEK : NUTEK Spec. 803299/94 , 
CE-Marking : EN60950:1992 & ADI/AD2 

EN55022:1994 Class B 

EN50082-1:1992 

EN61000-3-2:1995 

Energy Star _: International Energy Star Program 

 Bneey Star Offi ce Equipment Program 
----> Energy Star Program 96-5-21 

Geriiean character changeed 

96-5-21 
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gRRER 
Reser ess 

X12 ---> X31 

Add aperture Grille 

Grille trio ---> Grille 

96.6.25 

2. CRT Specifications 

CRT model no MS0LJG39X31 
Diamondtron (Aperture Grille) - 

55cm / 50cm Diagonal Viewable Image. 
(21" /19.7" Diagonal Viewable Image) S 

E 

F 

ize 

tille Spacing 

39% (Include Face-plate coating) 
coating 

Face-plate : : ‘ ee 
(Anti-reflection,Anti-glare and Anti-static) 

Screen Phosphor Area 398.3 X 298.7 mm (min). ‘ 

Face-plate Curvature H: R=1170mm , V: R=40000mm 

R: X=0.62 Y=0.34 (typical) 

G: X=0.29 Y=0.60 

B: X=0.15 Y=0.07 

Phosphor Color 

Coordinate 
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3.Electric Specifications 
3.1 Deflections 

Horizontal (*) | Scanning Frequency 

Back Porch 21.2 4 sec 
ieee ak 7 =2.5 usec 
|H-sync Width «0. 9 usec 
Scanning frequency 50 - EL . 
V-sync + V-back Porch 

V-sync Width Base 10H 
(*) Full screen adjustment may not be available for the timing which Tdh / Th < 75%. 

Tdh : Horizontal Display Time 

Th : Horizontal Scanning Time 

3.2 Signal Input 

Video Input Signal 

Sync. Input Signal Composite sync with Green video (Sync on Green) 
External composite sync , Negative TTL 
External HD/VD separate sync , TTL (N or P) 
75Q, to ground 

D-SUB:. 1K Q to ground BNC: 1KQ /750 
Video signal : 0.7V / 1.0V p-p +10% 
Sync on Green : 0.3V p-p £10% 
Separate H/V-sync. : 2.5 - 5.0V p-p (BNC Input) 

TTL level -(D-SUB Input) 

Video Input Impedance 

Sync. Input Impedance 
Signal Level 

. 

ob 

3.3. Video Performance 

Video Band Widtt 

Pulse Rise and Fall time 

S0Hz to 180MHz + 3dB (typ.) at 30V p-p 
4.5 nsec. (typ.) 10 to 90% at 30V p-p 

* The rise and fall time of the input video signal is 2.Onsec or less. 
* The pulse rise or fall time is determined using the formula : 

Ta =,/Tm°— (Ts Tp* Tsc”) 

Where : Ta = Amplifier rise / fall time 
Tm = Measured rise / fall time 
Ts = Input signal rise / fall time 
Tp = Probe effect on rise / fall time = 2.2X RIX Cp 

RI = Amplifier output resistance (ohm) 
Cp = Total probe capacitance (F) 

Tsc = Scope rise / fall time = 0.35 / Scope bandwidth (MHz) 
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3.4 Power Supply 

linput Voltage ss: 100 - 120/220 - 240 
50/60Hz = 3Hz 
nominal 150W (1.8A@100V_0.8A@220V) 

Inrush current (cold start) 

3.5 Power Saving 

onsumption| Time 

Normal | On | On | Activel <150w | — | 

/Stand-By| Off | On | Blank] <130W__| in an instand 
| Suspend | On | Off | Blank 

Off 

VAC + 10% 

70A 0-p at 240VAC_ on cold starting 

LED Indicator 

0.5 sec Blink 

2 sec Blink 

3 sec on / 1 sec off Blink 

- Power saving function complies with the VESA DPMS (Display Power Management 

Signaling) standard, NUTEK and International Energy Star Program. 

3.6 Degaussing 

Auto Degaussing | The monitor have an automatic degaussing function whichractivates 

when the unit is turned on. 

Manual Degaussing| This activates degaussing at the user's discretion after the unit is 

operating. 

- The Monitor requires minimum 15 minutes after last degauss operation for full 

degauss capability. 



4. Functions 

4.1. Front Controls 

Sa hea oO & 

< Normal Mode > < Enhanced Mode > 

eB CONTRAST -_0-100% | 100% 

BRIGHT _ - 

3 

ef ef | 

* fom ate | at 

: Power Switch 

: Power-on Indicator 

: Degauss Button 

: Adjust Buttons 

: Function Select Buttons 

: BNC/D-SUB Select Button 

: Reset Button h 

: Contrast Control 
Control Panel 

DEGAUSS 

Oo} oie o® O 
RESET BNC/D-sUB 

g f d Cc 

lH-post————_—|_0- 100% | adjusted | 

TOP-BALANCE 
adjusted PCC-SINE 

| back _| 
PCC-AMP 
PCC-PHASE VIDEO LEVEL 

adjusted MM 

adjusted 

i 

TOP-PHASE PCC-SIN 

‘aeone- > TOP-BALANCE PCC-SINE 

Diag : Color Check ---> move to last 

96.5.23 

CONNECTOR 0-100% adjusted 

----> BNC/DSUB D-SUB 
in_| 0-100 | adjustes | COLOR-B ----> COLOR-3 

feGain ft | asin 96.6.25 
G-Gain adjusted N 

adjusted 
COLOR-3 | R-Gain | 0- 100% | adjusted | DIAGNOSIS * Horizontal Frequenc 

(9300K) 
B-Gain adjusted 

MOIRE-CLEAR off /on 2 | OPERATION HELP | -OSD QUIT 

MOIRE-CLEAR-LEVEL| 0-100% | 0% _| “CENTER POSITION 

COLOR-2 

(6550K) 
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4.3 Back Panel 

a: AC Power Connector (3P IEC Plug) 

b: Serial Interface Connector (DIN-8P) 

- ¢: Signal Input Connector (DB9-15P) 

d: Signal Input Connector (BNC) 
for Red-video 

Green-video or Composite sync with Green video 

Blue-video 
H-sync or Composite sync 
V-sync 

: Sync Termination Switch for BNC input signal of H and V-sync. 
(Default setting is 1KQ.) 

PRRs LERRR 33538 

tio 

96-5-25 . 

RG 
of 66 
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4.4 Connector Pin Assignment 

1) Signal Input Connector (DB9-15P) 

Signal 

Red-video 

Green-video or 
Composite sync with Green video 

Blue-video 

Gnd 

DDC Gnd 

Red Gnd 

Green Gnd 

Blue Gnd 

N.C. 

Sync Gnd 

Gnd 

Serial data 

H-sync or Composite sync 

14 V-syne (V-clock) 

Serial clock | 

2) Serial Interface Connector 

DTR (Data Terminal Ready) 

TXD (Transmit Data) 
G 

Cc: 

2 eee eee 

nd 

[7] {6} 

4} B 

2} 

bh 

RXD (Receive Data) 

ee ee ee 

a 
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4.5 DDC (Display Data Channel) Functions 

VESA DDC1 and DDC2B Compliance (EDID data only). 

4.6 Preset Timing 

Factory-preset : max 12 

User-preset :max 12 

distinction ----> distinguish 
96-6-25 

Timing Descliminate Conditions 

Horizontal Frequency 2 1kHz 

Vertical Frequency 
Sync Signal Polarity H or V-sync signal polarity is different. 

* The monitor can distinguish the input signals by at least one of above conditions. 



5. Display Quality 

5.1 Test Conditions 

AC Voltage 120VAC 60Hz or 230VAC 50Hz . 

Video Signal 16001200 (93.75kHz, 75.0Hz) .0.7Vp-p 

More than 30 min. with full white picture 

Display Size 

Ambient light 

Luminance Meter 

Contrast maximum and Brightness detent position . 

380 X 285mm for 4:3 aspect ratio 

200 +50 Ix 

Minolta CA100 or Equivalent 

* Unless specified, the monitor is set at the factory default setting. 

5.2 Display size 

Display Size at 4:3 aspect ratio) Width: 330mm + 5mm, Height: 285mm + 5mm 

Display Size at 5:4 aspect ratio} Width: 356mm + 5mm, Height: 285mm + 5mm 

5.3 Luminance 

Full White: 2 100cd/m2 Luminance 

Luminance Variation 

Back Raster Luminance 

4Luminance / Center Luminance: 25% 

0.3£0.15cd/m? at Brightness detent position 
Raster must not visible at minimum Brightness control 

5.4 Color 

Color-1: 9300K +8 M.P.C.D. 

=0.283 + 0.020 

Y=0.297 + 0.020 

Color-2: 6550K +7 M.P.C.D. 

X=0.316 + 0.020 

' Y¥=0.326 + 0.020 

Color-3: 9300K +8 M.P.C.D. 

X=0.283 + 0.020 

Y=0.297 + 0.020 

0.020: in either the X or Y shift between the center 

and peripheral area 

Video Input Level: 0.020 from 10cd/m? to Maximum 
Contrast Control: 0.020 from 25cd/m?to Maximum 

at detent Brightness position 

Color Temperature 

White Uniformity 

Color Tracking 
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5.5 Display Centering 

Centering | L1—L2 | $4mm, | L3—-L4 | S4mm 

+ With Full-White applied. 

- The active area is centered as follows for all factory preset timings in Appendix 1. 

CRT BEZEL 

| LI-L2 | <4mm a Picture 
1L3—-L4| S4mm 

- 
5.6 Rotation 

Rotation ; | Hi—H2| 5mm 

- With Green-Crosshatch applied. 
: The active display rotation is such that a horizontal line located at the center of 

the display is less than 5.0mm. 

CRT BEZEL 

| HI1—H2| S5mm 



5.7 Other Distortion 

| Other Distortion X: 2.5mm, y: $3.0mm 

Except rotation and centering 

- With Green-Crosshatch applied. 

- The other distortion is defined as the total of all image distortion excluding rotation 

and display centering. 

CRT BEZEL 

V LLL LLL, 
SA 

Picture 

SMOQQAA 

SOs CLL y<3.0mm 
eee ee 

x32.5mm xS2.5mm 

5.8 Linearity 

Linearity J ee 
V: 312% 

- With Green-Crosshatch (17 lines horizontally by 13 lines vertically ) applied. 

: Heights and widths of squares anywhere on the screen is less than 12%. 

- The formula used to calculate linearity is: 

Xmax — Xmin x 100% 

Xmax | 

Xt X2 X3 NS XS XG XT XR XY Kio XU X12 X13 X14 XIS X16 

wE TTT T ETT Tt X1=X2=X3= -** =X16 
Y1=Y2=Y3= ++* =Y12 

vo TTT TET tet et 
PEP TTT Te ey Pa 
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5.9 Misconvergence 

Area A: 0.3mm within the 285mm diameter circle 

Area B: [0.4mm within 380mm X 285mm 
Misconvergence 

+ With White-Crosshatch applied. 

- Zone A is a circular area with 285mm diameter at the center. 

- Zone B is a rectangular area (380mm X 285mm) outside of the zone A. 

- Use worst case horizontal/vertical misconvergence between any two primary colors. 

ade QOS MAM 
CS SSS VAAIAH ~\ 
WLLL 

WHEELGUEL. Oh S 
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5.10 Raster Regulation 

Rater Size Regulation 0.5% of the horizontal or vertical picture size 

The picture size change is less than adjusted value in either the horizontal or vertical 
direction over 30% to 100% luminance range and 90 - 132VAC or 198 - 264VAC 
Input respectively. 
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6. Mechanical Specifications 
6.1 Cabinet , Tilt / Swivel Base ; 

4 Cabinet : ABS (Flame Class 5VA) 

| Molded taterial Tilt Swivel Base : ABS (Flame Class HB) | 
Ivory-White (Mitsubishi Standard Color: B-N-C080 ) 

See Fig. 1 
Tilt & Swivel 

500mm (W) X 490mm (H) X 488mm (D) 
19.7" (W) X 19.3" (HA) X 19.2" (D) 

(include Tilt /Swivel Base: See Fig. 1) 

Dimension 

6.2 Rating Label 
NORTH AMERICA Version : See Fig. 2 

EUROPE Version : See Fig. 2 

6.3 Carton Box 

‘Paper Material Kraftliner and trifaced corrugated board (Double wall) 

NORTH AMERICA Version : See Fig. 4 
EUROPE Version : See Fig. 5 

Packing Contents See Fig.6 . 

6.4 Weight 
BOO OOOO ras esesesesetesecesssesasesssesesececesecese, eSssessasessssessecessesesscscsssssee: 
CES SES SS 

Add Fig. No. 

96-5-25 

Net Gross TBD 

----> 35kg 39kg 

96.6.25 6.5 Accessories 

NORTH AMERICA Version : See Fig. 4 
AC P Cc 

EUROPE Version : See Fig. 5 

Signal Cable SC-B102 (D-SUB /D-SUB type: See Fig.9) 

Macintosh-Adaptor AD-A205 (for Macintosh : See Fig.10) 

NORTH AMERICA version : English 
User's Guide EUROPE version : 4 Languages 

(English, German, French, Italian) 



7. Environmental Conditions 
7.1 Temperature, Relative Humidity & Altitude 

Storage and 
Temperature 5-35CT —20 - 60T 

; ae 10 - 90% 10 - 95% 
Relative Humidity without condensation 

Altitude 3000m (10000ft) 15000m (50000ft) 

shipment 

seter 

16000 ----> 15000 
96.5.23 

7.2 Vibration Test (with carton box) 

1) Swept Sine (Resonances Search and Dwell) 

ani 
Search Frequency _|5- 200Hz 

2 minutes 
| 

fixed firmly on the vibration table 

2) Random Vibration 

3 axis 

5 - 200Hz 

Test Axis 

Search Frequency 

Acceleration 
Dwelling Time 

Mounting 
0 minutes X 3 axis 
ixed firmly on the vibration table 
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, 

7.3 Drop Test (with carton box) 

The inside unit shall be withstand without any damage by following procedure. 

Drop to the hard wooden board from the position of the following heights. 

[Position | __Height___| 
[Comer | 46cm (18 inch) 

2, 3,4,5 "46cm (18 inch) 

A.BCDE 46cm (18 inch) =}: 



Leclerc stzel came # SEC] ( SEC] ( ¢ SEC} (1 SEC] (yt SEC 

[use |r| sats] ose] 907 ase] rsr6| ooee| oss) | ru) [sf 
ls 

recon] ais] vote] o2zal sax] seve| rss om) aves] ost] 2a 
[usr [anus] ie] ose sore vsis| ssar7| ooo) oon] ors] sal 

Appendix 1 Preset Timing Chart 

[H-SYNC] 

[VIDEO] Tsh 

Tbh Tdh Th 

[V-SYNC] 

pees 

recwol rs04] racr| ovo] sar] vas r0| ool aos] ors] 1250 
Lavo wool ose] axel sol rot uss] coe! aout orl esol «| sfoxrol ool vese winun —_| 

peteedaman ee ia mSECY¥ (mSECY (mSECY (mSECY (mSEC 

=) 

8 

+ > a 

3 ~~ 8 

“A 

Ea Ce a 

+ g w ~ 
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Appendix 2 EDID DATA (1/2) 

< EDID DATA 

00 

34 

W 

E8 

12 

o1 

01 

40 

13 

86 

30 

00 

33 

11 

41 

ras 7¢ 

FF 
AC 
Y 
04 
48 
01 
01 
30 
00 
3D 
AO 
1A 
30 
00 
00 
1D 

FF 

EO 

01 

88 

4c 

01 

01 

62 

7c 

00 

13 

02: 

30 

00 

28 

11 

FF 

40 

00 
AO 

A4 

01 

01 

BO 

iD 

co 

00 

3A 

AO 

1A 

30 

00 

DUMP HEX > 

FF 
* 

OE 

57 

67 

01 

01 

32 

11 

51 

64 

00 

13 

EA 

30 

00 

FF 
* 

26 

4A 

80 

01 

01 

40 

00 

00 

1D 

co 

00 

24 

60 

1A 

FF 
* 

ic 

9B 

o1 

01 

1A 

40 

00 

30 

il 

51 

7c 

00 

13 

00 

00 
* 

69 

26 

01 

01 

4F 

co 

1E 

40 

00 

Ss 

< EDID DATA DUMP TEXT > 

Vendor Name: MEL 

Product Code LSB (HEX): e0 

Product Code MSB (HEX): 40 

Microsoft INF ID: MEL40E0 

Serial Number: 0 HEX: 0. 

Week of Manuf: W. 

Year of Manuf: Y 

EDID Version: 1 

EDID Revision: 0 

Extension Flag: 0 

Input Singal: ANALOG 

Setup: NO 

Syne on Green: YES 

‘Composite Sync: YES 

Separate Sync: YES 

V Syne Serration: NO 

V Signal’ Level: 0.700V/0.300V (1V p-p) 

Max Image Size H (cm): 38 

" Max Image Size V (cm): 28 

DPMS Stand By: YES 

DPMS Suspend: YES 

DPMS Active Off: YES 
Display Type: RGB Color 

Gamma: 2.05 

Red X: 0.625 

Red Y: 0.340 

Green X: 0.290 

Green Y: 0.605 

Blue X: 0.150 

Blue Y: 0.070 

White X:. 0.283 

White Y: 0.297 

Established Timings: 

640x400@70 

640x480@60 

640x480@75 

800x600@75 

832x624@75 

1024x768@70 

1024x768@75 

1152x870@75 

1280x1024@75 

1-21 



Appendix 2 EDID DATA (2/2) 

Standard 

NOT USED 

Timing #1: 

Standard 

NOT USED 

Timing #2: 

Standard Timing #3: 

NOT USED 

Standard 

NOT USED 

Timing #4: 

Standard #5: 

NOT USED 

Timing 

Standard 

NOT USED 

Timing #6: 

Standard 

NOT USED 

Timing #7: 

Standard 

NOT USED 

Timing #8: 

Detailed Timing #1: 

Pixel Clock: 202.50 

Horizontal Active: 1600 | 
Horizontal Blanking: 560 

Vertical Active: 1200 

Vertical Blanking: 50 

Horizontal Syne Offset: 64 

Horizontal Syne Width: 192 

Vertical Sync Offset: 1 

Vertical Syne Width: 3 

Horizontal Border: 0 

Vertical Border: 0 

Horizontal Image Size: 380 

Vertical Image Size: 285 

Interlaced: NO 

Image: Normal Display 

Syne: Digital Separate 

Bit 1: ON 

Bit 2: ON 

Detailed Timing #2: 

Pixel Clock: 157.50 

Horizontal Active: 1280 

Horizontal Blanking: 448 

Vertical Active: 1024 

Vertical Blanking: 48 

Horizontal Syne Offset: 48 

Horizontal Sync Width: 160 

Vertical Sync Offset: 1 

Vertical Syne Width: 3 

Horizontal Border: 0 

Vertical Border: 0 

Horizontal Image Size: 356 

Vertical Image Size: 285 

Interlaced: NO ; 

Image: Normal Display 

Sync: Digital Separate 

Bit 1: ON 

Bit 2: OFF 

Detailed Timing #3: 

Pixel Clock: 148.50 

Horizontal Active: 1280 

Horizontal Blanking: 448 

Vertical Active: 960 

Vertical Blanking: 51 

Horizontal Sync Offset: 48 
Horizontal Sync Width: 160 

Vertical Sync Offset: 1 
Vertical Sync Width: 3 

Horizontal Border: 0 

Vertical Border: 0 

Horizontal Image Size: 380 
Vertical Image Size: 285 

Interlaced: NO 

Image: Normal Display 

Sync: Digital Separate 

Bit 1: ON 

Bit 2: OFF 

Detailed Timing #4: 

Pixel Clock: 94.50 

Horizontal Active: 1024 

Horizontal Blanking: 352 

Vertical Active: 768 

Vertical Blanking: 40 

Horizontal Sync Offset: 48 

Horizontal Syne Width: 96 

Vertical Sync Offset: 1 

Vertical Sync Width: 3 

Horizontal Border: 0 

Vertical Border: 0 

Horizontal Image Size: 380 

Vertical Image Size: 285 

Interlaced: NO 

Image: Normal Display 

Sync: Digital Separate 
Bit 1: ON 

Bit 2: OFF 
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2. User's guide 



CAUTION 

The power cord provided with this monitor is designed for safety 

and must be used with a properly grounded outlet to avoid possible 

electrical shock. 

Do not remove the monitor cabinet as this can expose you to very 

high voltages and other hazards. 

Trademark . 

IBM, PC, PS/2, PS/V, Personal System/2 are registered trademarks of International Business 

Machines Corp. 

Apple Macintosh is a registered trademark of Apple Computer, Inc. 

Quadra is a trademark of Apple Computer, Inc. 

© 1996 MITSUBISH! ELECTRIC CORPORATION 



RADIO INTERFERENCE REGULATIONS STATEMENT FOR U.S.A. 

This equipment has been tested and found to comply with the limits for a Class B 
digital device, pursuant to Part 15 of the FCC Rules. These limits are designed to 
provide reasonable protection against harmful interference in a residential installa- 
tion. This equipment generates, uses and can radiate radio frequency energy and, 
if not installed and used in accordance with the instructions, may cause harmful 
interference to radio communications. However, there is no guarantee that interfer- 
ence will not occur in a particular installation. If this equipment does cause harmful - 
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 or relocate the receiving antenna. 
- Increase the separation between the equipment and receiver. 
- Connect the equipment into an outlet on a circuit different from that to which the 
receiver is connected. 

- Consult the dealer or an experienced radio/TV technician for help. 

THIS PRODUCT HAS BEEN TESTED AND FOUND TO COMPLY 
WITH THE LIMITS WITH SIGNAL CABLE SC-B102. USE IT TO 
REDUCE THE POSSIBILITY OF CAUSING INTERFERENCE TO 
RADIO, TELEVISION, AND OTHER ELECTRIC DEVICES. 

NO USER SERVICEABLE PARTS INSIDE. DO NOT ATTEMPT TO 
MODIFY THIS EQUIPMENT. iF MODIFIED, YOUR AUTHORITY TO 
OPERATE THIS EQUIPMENT MIGHT BE VOIDED BY FCC. 

WARNING! 

This product is not designed for use in life support devices and Mitsubishi Electric 
corporation makes no representations to the contrary. Life support devices are 
those devices which are used to measure, diagnose, or evaluate the tissue, sys- 
tems or functions of the human body; or other devices employed to support or 
sustain life or good health. 

As an Enercy STAR Partner, Mitsubishi Electric Corporation has determined that 
this product meets the ENercy Star guidelines for energy efficiency. 
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INTRODUCTION 

Congratulations on your purchase of the Diamond Pro 91TXM high resolution color monitor. 
Mitsubishi designed this monitor to provide you with years of reliable trouble-free operation. Once 
again, thank you for selecting our product and welcome to Mitsubishi! 
This guide tells you howto connect, adjust and care for your Diamond Pro91TX Mmonitor. This guide 
also provides technical specifications and instructions for troubleshooting any basic problems you 
may experience with your monitor. 

1.1 Features 

The Diamond Pro 91TXM is a21"(19.7"Diagonal Viewable Image) intelligent, microprocessor-based 
monitor compatible with most analog RGB (Red, Green, Blue) display standards, including PS/V2, 
PS/2®, Apple® Macintosh® Centris, Quadra, and Macintosh II family signals. It provides crisp text and 
vivid color graphics with VGA, SVGA, XGA (non-interlaced), and most Macintosh compatible color 
video cards. 

* The monitor's wide auto-scanning compatibility range makes it possible to upgrade video cards or 
software without purchasing a new monitor. 

¢ Digitally controlied auto-scanning is done using an internal microprocessor, for horizontal scan 
frequencies between 30kHz and 95kHz, and vertical scan frequencies between 50Hz and 152Hz. 
The microprocessor-based intelligence allows the monitor to operate in each frequency mode with 
the precision of a fixed reeny monitor. 

* The monitor contains resident memory for pre-programmed screen display standards and is. ake . 
capable of storing additional user adjustment parameters. oe 

* The monitoris capable of producing a maximum addressable resolution format of 1600 x 1200 lines. 
typically. This display is well suited for windowing environments. 

¢ Because of the analog signal inputs, the monitor can display an unlimited palette of colors that can 
be manually adjusted to suit your specific needs. 

¢ The monitor has a power management function accorded to VESA-DPMS-standard. To save 
energy, the monitor must be connected to a system compliant with the VESA DPMS-standard. 
(Refer to your computer and/or video card instructions for proper operation.) 

* The monitor has a serial interface which permits software control of the monitor's functions when ° 
using the optional serial interface kit. 

¢ To ensure ease of installation and ongoing use, the monitor features Moire Clear Function and On- 
Screen Display (OSD) of all monitor set-up and adjustment functions. 

* For use in a variety of applications, the monitor complies with UL 1950 and CSA C22.2 No.950 for 
safety, FCC Class-B for EMI, MPR-Il and ISO 9241-3 for ergonomics. The monitor also complies 
with TCO'92 guideline for environmentally safe. 

* Digital Chassis design for lighter, more compact enclosure and increased screen performance. 

*DIAMONDTRON CRT with 0.28mm pitch aperture-grille mask, advanced-focus P-NX DBF 
(Dynamic Beam Forming) electron gun and high contrast optical-quality coating. 

* The monitor complies with Video Electronics Standards Association (VESA™) DDC1/2B(EDID) 
specification. If your computer provides DDC 1/2B(EDID) function, setup will be done automatically. 



1.2 Internal Preset Memory Capability 

To minimize adjustment needs, the factory has preset popular display standards into the monitor, 
as shown in Table 1. If any of these display standards are detected, the picture size and center- 
ing are automatically adjusted. All of the factory presets may be overwritten by adjusting the user 
controls. The monitor is capable of automatically storing up to twelve additional display stan- 
dards. The new display information must differ from any of the existing display standards by at 
-least 1kHz for the horizontal scan frequency or 5Hz for the vertical scan frequency or the sync 
signal polarities must be different. 

Table 1. Memory Buffer Factory Presets 

BUFFER TIMING Fv (Hz 

| 4 | 1600 x 1200 Ni [93.7 | 
| 2 | 1280 x 1024 Ni. [ 79.9 [75 
| 3 1152 x 870 Ni. 75 

on 

~ o o 

| 4 | 1024 x 768 NI [60.0 | 
| 5 | 800 x 600 NIT 468 | 
| 6 | 640 x 480 NIT 375 | 

75 
75 

5 , 

1.3. Power Management Function 

The monitor has the power management function which reduces the power consumption of the 
monitor when not in use. There are two reduced power level modes. : 

@ Stand-by mode 
When the horizontal sync signal is off, the monitor is switched to a stand-by mode. When the 
monitor is in stand-by mode, the screen is off and the power indicator will blink for 0.5 second 
intervals. 
After the horizontal sync signal is restored, picture will be displayed immediately. 

m™ Suspend mode 
When the vertical sync signal is off, after about 10 seconds the monitor is switched to a 
suspend mode which reduces the monitor power consumption to less than 15W. 
When the monitor is in suspend mode, the screen is off and the power indicator will blink for 
two second intervals. After the vertical sync signal is restored, picture will be displayed within 
a few seconds. 

@ Power-off mode 
When the horizontal sync signal and vertical sync signal are off, after about 10 seconds the 
monitor is switched to a power-off mode, which reduces the monitor power consumption to 
less than. the power consumed at suspend mode above. 
When the monitor is in power-off mode, the screen is off, and the power indicator will blink for 
3 seconds of On-time and 1 second Off-time. 
After both the sync signals are restored, picture will be displayed within several seconds. 



1.4 ppc 

The monitor includes the DDC1 and DDC2B feature. DDC (Display Data Channel) is a communi- 

cation channel over which the monitor automatically informs the host system about its capabilities 

(e.g. each supported resolution with its corresponding timing). 

DDC is routed through previously unused pins of the 15-pin VGA connector. 

The system will perform "Plug and Play” feature if both, monitor and host, implement the DDC 

protocol. x 

’ 

1.5 Location Considerations 

When setting up and using the monitor, keep the following in mind: 

- For optimum viewing, avoid placing the monitor against a bright background or where sunlight 

or other light sources may reflect on the display area of the monitor; place the monitor just 

below eye level. . ; 

. Place the monitor away from strong magnetic or electromagnetic fields, such as 

high capacity transformers, electric motors, large current power lines, steel pillars, 

etc.... Magnetism can cause distortion in the picture and/or color purity. 

. Avoid covering the slots or openings of the monitgr. Allow adequate ventilation 

around the monitor so the heat from the monitor can properly dissipate. Avoid putting the 

monitor into any enclosure that does not have adequate ventilation. 

Avoid exposing the monitor to rain, excessive moisture, or dust, as this can 

cause a fire or shock hazard. 

. Avoid placing the monitor, or any other heavy object, on the power cord. 

Damage:to the power cord can cause a fire or electrical shock. 

. When transporting the monitor, handle it with care. © 

CAUTION 

Keep your fingers away from the pivot area of the tilt/swivel base. 

1.6 Cleaning Your Monitor 

When cleaning the monitor, please follow these guidelines: 

7 Always unplug the monitor before cleaning. 

7 Wipe the screen and cabinet front and sides with a soft cloth. ‘ 

, if the screen requires more than dusting, apply a household window cleaner to a soft cloth to 

clean the monitor screen. 

CAUTION 

Do not use benzene, thinner or any volatile substances to clean the unit as the finish may be 

permanently marked. Never leave the monitor in contact with rubber or vinyl for an extended time 

period. 



1.7. Unpacking 

After you unpack the box you should have all of the items indicated in Figure 1. Save the box 

and packing materials incase you ship or transport the monitor. Complete and mail in warranty 

cards. 

1. Diamond Pro 91TXM Color Monitor 

. 2. AC Power Cord 

f 3. Signal Cable SC-B102 

4. Macintosh Adapter AD-A205 

5. User's Guide 

6. Warranty-Set 

’ Figure 1. 

1.8  Til/Swivel Base 

. The monitor comes with a tilt/swivel base. This enables you to position the monitor to the best 

angle and tilt for maximum viewing comfort. 

Screen Position Adjustment 

Adjust the tilt and rotation of the monitor by placing your hands at opposite sides of the case, as 

shown in Figure 2, You can adjust the monitor 45 degrees right or left, 10 degrees up or 5 

degrees down, as shown below. 

Figure 2. 



1.9 Quick Operation Chart 

To summarize the steps in connecting your computer and adapter with Diamond Pro 
91TXM color monitor and setting the necessary controls and switches, refer to the chart 

below. 

See 2.1 AC Power Connection 
2.2 Signal Cable Connection 

See 3. USER CONTROLS 
4, FUNCTION CONTROLS 



CONNECTING THE MONITOR 

On the back of the monitor are four plug-in connections: one for the AC power cord, DB9-15P 
connector, BNC connector for video and a DIN-8P connector for the optional serial interface kit. 

2.1 AC Power Connection 

One end of the AC power cord is connected into the AC power connector on the back of the 
monitor. The other end is plugged into a properly grounded three-prong AC outlet. The 
monitor's auto-sensing power supply can automatically detect 100-1 20V AC or 200-240V AC and 
50 or 60Hz. 

2.2 Signal Cabie Connection 

The attached video signal cable provides a DB9-15P connector for the VGA compatible analog 
RGB outputs on your computer. The RGB signal may be derived from an IBM® PS/2, or compat- 
ible Apple Macintosh built-in video.. Most third party color cards can also be interfaced using the 
free Mitsubishi Apple adaptor available from your dealer. 

2.2.1 Connecting to Any IBM VGA Compatible System 

Figure 3 shows the SC-B102 cable connection to the Video Graphics Array (VGA) port in an IBM 
Personal System/2® Model 50, 60, 70 and.80, or any VGA compatible system. 

1. Power off, the monitor and the computer. 
2. Connect the one end of the SC-B102 cable to the 15-pin connector on the VGA controller 

card. : : 
3. Connect the other end of the SC-B102 cable to the DB9-15P receptacle on the back of 

the monitor. 
4, Power on the computer, then the monitor. 
5. After using the system, power off the monitor, then the computer. 

Computer 

VGA 
Compatible 
System 

TT ppo-15P 

DB9-15P 

Power Cord CABLE SC-B102 

CAUTION 

The socket-outlet shall be installed near the equipment and shall be easily accessible. 
During servicing, disconnect the plug from the socket-outlet. 

Méme si le moniteur est mis hors tension il reste toujours alimenté. La prise secteur 
devrait ainsi étre facilement accssible en cas durgence. 

Figure 3. 

2-9 



2.2.2 Connecting to An Apple Macintosh Centris, Quadra, and Apple Macintosh Ii 

Family 

Figure 4 shows the SC-B102 cable and AD-A205 Adapter to the video port in an Apple 

Macintosh. 

. Power off, both the monitor andthe computer. 

2. Set the DIP switches of Macintosh Adapter according to the setting chart. 

(See 7.4 Macintosh Adapter AD-A205 settings) 

3. Connect the 15-pin (DB-15P) end of the AD-A205 Adapter to the straight ‘ean 

ae: connector on the Macintosh video port on the CPU or on the video board. 

4. Connect the sub-miniature 15-pin (DB9-15P) end of AD-A205 Adapter to the 

SC-B102 cable. 

5. Connect the other end of the SC-B102 cable to the DB9-15P receptacle on the 

back of the monitor. 

Power on the Macintosh, then the monitor. 

After using the system, power off the monitor, then the Macintosh. 

Apple 
Macintosh 
Computer... 

2 Macintosh pB-1sP & pitebe 
DB9-15P Po] AD-A205 

DB9-15P 

Power Cord CABLE SC-B102 

Please see APPENDIX (7.4 Macintosh Adapter AD-205 settings). 

Figure 4. 



2.2.3 Connecting to a Unix Workstation & Third Party Graphics Card 

Figure 5 shows the SC-B102 or “752” coaxial cable (not supplied) connection to the 

graphics video card (PC-CAD and workstation). 

: Power off, both the monitor and the computer. 

2. Connect one end of the SC-B102 cable or the “752” coaxial cable to the output 

connector on the CPU, or on the video board. 

3. ‘Connect the other end of the SC-B102 cable or the “752” coaxial cable to the 

DB9-15P receptacle or the BNC receptacles on the back of the monitor. 

Power on the computer, then the monitor. 

5. After using the system, power off the monitor, then the computer. 

High Resolution 
Graphic Video Card 

DB9-15P Cable SC-B102 

Figure 5. 



BNC CONNECTION 

(1) IN CASE OF A COMPOSITE SYNC ON GREEN VIDEO SIGNAL (SYNC ON GREEN): 

Connect the R, G and B video signals to the BNC receptacles on the back of the monitor. 

(2) IN CASE OF EXTERNAL.COMPOSITE SYNC SIGNAL: 

Connect the R, G and B video signals and the Composite sync signal to BNC receptacles on 

rear panel, respectively. 

(3) IN CASE OF SEPARATE HORIZONTAL AND VERTICAL SYNC SIGNALS: 

Connect the R, G and B video signals and the horizontal and vertical sync signals to the BNC 

receptacles on the rear panel. 

NOTE: | Set the"752°7'1kQ" TERMINATION SWITCH to the "1k" position when using a TTL 

sync signal, otherwise set to the "752" position. 



See Figure 6 and 7 for the location of the following user controls and indicators. 
Each control is identified by number and is described individually on page 15. 

{How to use the front contro! panel] 
Press the button marked “233” on 
the control panel to open.To close, 
press it again. 

8. CONTRAST CONTROL 1. POWER SWITCH 
KNOB 

3. RESET BUTTON 7. DEGAUSS BUTTON 
5. FUNCTION SELECT BUTTONS 

‘Figure 6 

1. , POWER SWITCH: A push-on push-off switch for AC power. 

2. POWER-ON INDICATOR: This indicator illuminates when AC power is on. 

3. RESET BUTTON: Push the RESET button to restore a factory preset that has been modified 
by the user. This button performs two functions under different conditions. 

1. When adjusting H-SIZE, H-PHASE, V-SIZE, V-PHASE, PCC-AMP or PCC-PHASE 
controls, pressing the RESET button will restore the factory adjusted screen geometry and 
size settings, if the current video signal timing corresponds to a factory preset timing. 

2. When adjusting color gains, pressing the RESET button will restore the factory adjusted 
color gain for the currently selected color memory number. 

4, INPUT CONNECTOR SELECT BUTTON: Push the BNC/D-SUB button to select the input 
signal BNC or D-SUB. By the OSD function, input signal could select, either. (See 4.1 (3) 
Connector select) ; 

5. FUNCTION SELECT BUTTONS: Push the adjust buttons to choose one of the functions that 
is superimposed on the display screen. 

6. | FUNCTION ADJUST BUTTONS: Push the adjust buttons to adjust the image on the screen 
that is selected via the function select buttons. 

7. DEGAUSS BUTTON: A push type button that is used to eliminate possible color shading or 
impurity. ; 
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AC POWER CONNECTION 

10. 

9. SERIAL INTERFACE CONNECTOR 

SIGNAL INPUT CONNECTOR 
(DB9-15P) 

SIGNAL INPUT CONNECTOR (BNC) 

10. SYNC TERMINATION SWITCH 
(DIN-8P) 

Figure 7 

CONTRAST CONTROL KNOB: Turn the control clockwise to increase contrast. Contrast 

may also be adjusted from the OSD menu using plus and minus bottons. 

SERIAL INTERFACE CONNECTOR: The monitor has a DIN-8P connector for connect- 
ing to the computer when using the optional serial interface kit. For information about 
connecting the serial interface, please refer to the instructions included with the serial 
interface kit. 

For further information about the optional serial interface kit, please contact your autho- 
rized MITSUBISHI dealer. 

SYNC TERMINATION SWITCH: Set the 752/1kQ sync termination switch to the 1kQ 
position when using a TTL sync signal, otherwise set to 752 position. 
(This switch is effective for BNC INPUT. For the DB9-15P input, Synctermination is 1kQ 

fix.) ; 



OSD(On Screen Display) FUNCTIONS 

NORMAL-MODE 
(1) CONTRAST: Adjusts to the desired contrast level. 
(2) BRIGHTNESS: Adjusts to the black level of the screen. 
(3) CONNECTOR-SELECT: Selects the video input connection to be used. 
(4) H-SIZE (Horizontal Size): Controls the horizontal size of the image on the screen. 
(5) H-PHASE (Horizontal Position): 

Controls the horizontal position of the image on the screen. 
(6) V-SIZE (Vertical Size): Controls the vertical size of the image on the screen. 
(7) V-POSITION (Vertical Position): Controls the vertical position of the i image on the screen. 
(8) PCC-AMP (Pincushion or Bow Amplitude): 

Straightens the left and right sides of the screen image. 
(9) PCC-PHASE: Adjusts the parallelism of the left and right sides of the screen image. 
(10)PIN-BALANCE: Adjusts the curvature of the left and tight sides of the screen image. 
(11) KEY-BALANCE: Adjusts the vertical slant or tilt of the screen image. 
(12) ROTATION: Adjusts the rotation or twist of the picture. : 
(13)H-STATIC: Adjusts the horizontal alignment of the red, green and blue beams. 
(14) COLOR 1-RED, COLOR 2-RED, COLOR 3-RED: 

Provides the red-color balances for the display. 
(15) COLOR 1-GREEN, COLOR 2-GREEN, COLOR 3-GREEN: 

Provides the green-color balances for the display. 
(16) COLOR 1-BLUE, COLOR 2-BLUE, COLOR 3-BLUE: 

Provides the blue-color balances for the display. 
(17) POWER-SAVE (ON/OFF): 

When adjusting ON, reduces the power consumption of the monitor when 
not in use. 

" 8) MOIRE-CLEAR (ON/OFF): 
When adjusting ON, the moire level on the screen can decreased by the 
MOIRE-CLEAR LEVEL. ° 

(19) MOIRE-CLEAR LEVEL: 
When MOIRE-CLEAR is on, decreases the moire level on the screen. 

ENHANCED-MODE 
(20) H-POSI (Horizontal Position): Adjusts the horizontal position of the screen. 
(21) CENTER-PCC (Center Pincushion or Bow Amplitude): 

Adjusts the pincushioning near the vertical center of the screen. 
(22) CORNER-PCC (Top of Pincushion or Bow Amplitude): ; 

Adjusts the pincushioning at the top corners of the screen. 
2) ROLTOMA CE (Bottom of Pincushion or Bow Amplitude): 

Adjusts the pincushioning at the bottom corners of the screen. 
(24) TOP-BALANCE: Move the top of the screen image to the right and left. 
(25) PCC-SINE: Move the expanded part from top to bottom and bottom to top. 
(26) CLAMP PULSE POSITION: 

Use this function to eliminate excessive green or white background that 
may occur when both Sync-On-Green and extemal sync signals are 
applied to the monitor. 

(27) PURITY: Adjusts the purity of the screen. 
(28) VIDEO LEVEL: Selects video tevels 1.0V or 0.7V. 

t 
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4.1 Normal Mode Operation 

Press any select button and control indicators will be superimposed on the display screen. 
Refer to Figure 6 for the location of the monitor function (@ ® @ @ @® © ) controls. Press 
the select buttons to choose one of the following controls. 
When the indicator of a function symbol comes on the screen and changes to blue, that control is 
active and can be adjusted by the adjust buttons. The monitor automatically memorizes all 
adjustments. 
If you don't touch the control switches for ten seconds, the OSD screen will disappear. 
For faster OSD blanking, push @\®) buttons simultaneously. 

Front Control Panel 

@ Button: select up 

@) Button: select down 
® Button: select right 
@ Button: select left 

Press the Minus Adjust Button: | Press the Plus Adjust Button: 
FUNCTION AND OSD eS 

(1) CONTRAST 

NORMAL 

Qo 
CONTRAST 

oor a 

BAIGHT 

ee ton Press plus and minus buttons together, to restore to 
factory preset level. 

To decrease the brightness.| To increase the brightness. 

Press plus and minus buttons together, to restore to 
factory preset level. 

” Press the minus adjust Press the plus adjust 

CONTRAST button to select the D- button to select the BNC 
ot SUB input connector. input connector. 

BRIGHT 

ee If the selected connector has no signal, the monitor 
Vv will select another one automatically. 



Press the Minus Adjust Button: 
FUNCTION AND OSD 

(4) H-SIZE (Horizontal Size) 

To narrow the width of the 
image on the screen. 

To narrow the height of 
the image on the screen. 

To collapse the center of 
the image. 

Press the Plus Adjust Button: 

To expand the width of 
the image on the screen. 

To expand the height of 
the image on the screen. 

To expand the center of 
the image. 



FUNCTION AND OSD 

(9) PCC-PHASE 

A 

goaG 
OD 

v7 

Press the Minus Adjust Button: 

To decrease the width at 
the top of the screen 
image and to increase the 
width at the bottom. 

To move the top and 
bottom of the screen 
image to the right. 

To make the screen slant 

to the left. 

To rotate to the left. 

Press the Plus Adjust Button: 

© 

To increase the width at 
the top of the screen 
image and to decrease 
the width at the bottom. 

To move the top and — 
bottom of the screen 
image to the left. 

To make the screen slant 

to the right. 

To rotate to the right. 

Press plus and minus buttons together, to restore 
to factory preset level. 

To move the red to the To move the red to the 
oon and the biue to the 
left. . 

left and the blue to the 
right. 

Press plus and minus buttons together, to restore 
to factory preset level. 



(14) COLOR 1-RED, COLOR 2-RED, COLOR 3-RED Biegs the oalect butions 

(right or left) to choose 
COLOR-1, COLOR-2, 
and COLOR-3. 

Press the select buttons (up or down) | Press the minus adjust button to Press the plus adjust button 
decrease the red color level. to increase red color level. 

(15) COLOR 1-GREEN, COLOR 2-GREEN, COLOR 3-GREEN Press the select buttons 

(right or left) to choose 
samt COLOR-1, COLOR-2, 
WY and COLOR-3. 

50% 

(16) COLOR 1-BLUE, COLOR 2-BLUE, COLORS-BLUE ee eA ere Or nr 

® 
A) (right or left) to choose 
o® COLOR-1, COLOR-2, 

509% and COLOR-S3. 
'o 

—— TF 
Press the select buttons (up or down) | Press the minus adjust button to} Press the plus adjust button to 
to choose COLOR-1 B. decrease the blue color level. | increase the blue color level. 

(17) POWER-SAVE (ON/OFF) 

Press the up or down SELECT buttons to choose POWER-SAVE. POWER-SAVE 

Press the minus adjust button to select the constant power-on mode. MEIRE-CLEAR 
i 

Press the plus adjust button to select the power-save mode. 

(18) MOIRE-CLEAR (ON/OFF) 

Press the up or down SELECT buttons to choose MOIRE-CLEAR. 

Press the minus adjust button to select the moire-clear mode off. 

Press the plus adjust button to select the moire-clear mode on. 

(19) MOIRE-CLEAR LEVEL 
Press the up or down SELECT buttons to choose MOIRE-CLEAR LEVEL. 

Press the minus adjust button to decrease the level of the moire-clear 
wave. 

Press the plus adjust button to increase the level of the moire-clear wave. 

* The over-adjustment might degrade picture quality. 



4.2 Enhanced Mode Operation 

Press the button (up or down) to select the CONTRAST, and press the button (right or left) to 
select ENHANCED MODE. In the ENHANCED MODE, you can adjust the following controls. 

dq NORMAL ENHANCED 

CENTER-POC 

CORMER-PCS 

BOTTOM-FOS 

To move the screen to 
the-right. 

To move the screen to the 
left. 

CENTER-PCC 

CORNER-PCC 

BOTTOM-POC 

To narrow the center of , ; To expand the center of the 
the image horizontally . image honzontally . 

HPWS! 

CENTER-PCS 

To narrow the width of the 
screen image near the 
corners. 

CORNER-PCC 

To expand the width of the 
screen image near the 
corners. 

BOTTOM-PEC 

H-POSI 

CENTER-PCC 

CORNER PCC 

To narrow the width of the 
screen image near the 
comers of bottom. 

To expand the width of 
the screen image near the 
comers of bottom. 

BOTTOM-PCC 



Press the Minus Adjust Button: 
FUNCTION AND OSD 

(24) TOP-BALANCE 

To move the top of the 
image to the left. 

To move expanded part 
from top to bottom. 

CLAMP PULSE 
POSITION 

PURITY. 

To clamp the video 
signal at the front of the 

v H-Sync pulse. 

VIDEO LEVEL 

(27) PURITY 

Press the Plus Adjust Button: 

To move the top of the 
image to the right. 

To move expanded part 
from bottom to top. 

To clamp the video 
signal at the back of the 
H-Sync pulse. 

Input Full White signal to monitor. 
& 

CLAMP PULSE Press the plus or minus adjust buttons, to get FOSITION 

PURITY 
pure white at the corner of picture. 

geo Cevel Press plus and minus buttons together to 
restore to factory preset level. 

CLAMP PULSE 
POSITION 

PURITY : 

VIDEO LEVEL To select 1.0V of video 

input. 
Vv 

To select 0.7V of 

video input. 



When the monitor has no sync signal or incorrect connection and the signal frequency is 
out of range, the following CAUTION comes on the screen. Check input signal, signal 
cable connection and signal frequency. 

1. POWER SAVE IS OFF 

When POWER SAVE is OFF and there is no sync signal, the following screen 
is displayed. 

ATTENTION 

NO SIGNAL 
H D OFF v Dorr 

PLEASE 
CHECK INPUT 

| SIGNAL OR 
CONNECTION 

2. POWER SAVE IS ON 

(1) When POWER SAVE is ON and (2) Before 2 seconds POWER SAVE 
there is no sync signal, the following function works, the following screen 
screen is displayed for 5 seconds. is displayed. 

ATTENTION 

NO SIGNAL 
H DOFF vp> OFF : POWER-SAVE 

8 

3. POWER SAVE iS ON OR OFF 

When signal frequency is out of range, the following screen is displayed. 

ATTENTION 

SIGNAL FREQUENCY 1S 
OUT OF RANGE 

PLEASE CHANGE SIGNAL 
TIMING 



TROUBLESHOOTING 

Before calling your Authorized Product Support, please check that the items below are properly 
connected or set. 
In case of using a non-standard signal, please check the pin assignments and the signal timing of your 
computer with the specification outlined in SPECIFICATION 6 and APPENDIX 7. 

PROBLEM ITEMS TO CHECK LOCATION 

LED * Contrast and brightness controls. * Front (Adjust to the 
maximum brightness or 
push the reset butto: 

On 

LED * Power switch. * Front 
Off | ¢ AC power cord disconnected. * Rear 

LED 

* Signal:cable disconnected. * Rear 

Blinking 

* BNC cables are misconnected or the green | * Check the graphics 
cable is disconnected. adapter and cables 

Un-stable 
picture 

* Computer power switch. * Computer _ 
* Power management function is active. * Check the power manage 

ment function. (see P22) 
* Rear 

* Check the specification of 
graphics adapter and 
monitor 

* BNC cables are misconnected. 
* Input signal frequency range is disagreement. 

CGA MODE is not available. 
MDA MODE is not available. 
EGA MODE is not available. 

No green | * BNC cables are misconnected. : * Rear 
_|color with} (Green and composite sync. connection is 
BNC reversed) 

EMOR T SWIT ) ¢ Depress the H for a * Front (OSD 
standard signal. 

¢ Adjust H.SIZE, V.SIZE, H.POSITION, and 
V.POSITION with non-standard signals. 

* Monitor may not be able to get full-screen image 

depend on signal. {n this case, please select other 
resolution, or other vertical refresh timing. 

* Make sure you wait a few seconds after adjusting 
the size of the image before changing or discon- 
necting i ing OFF the monitor. 

Display is not stable | * BNC cables are misconnected. [Rear s—s—iszY 
Display is dark | ° Input video signal level select is not at the * Front (OSD) 
or too bright appropriate position for your graphics adapter 

output.(0.7V or 1.0Vp-p) 

* Front (OSD) 
Display is missing, 
center shifts, or 
too small or too 
large of a display 
size 

Two fine horizontal lines may be visible on the screen. This is not a fault or defect of the monitor and is normal 
for all aperture grille type displays. 

The fine lines are the shadows of Damper Wires which are used to reduce the susceptability of the 
DIAMONDTRON CRT's aperture grille to shock or vibration. 

Shadow of Damper Wires 

Aperture Grille Type 
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SPECIFICATIONS 

| Size,Masktype | 21"(19.7"Diagonal Viewable image),aperture grille 

rGuvss——sidtCIntine SC ists—‘“‘C:*sSCs*z 
| Deflectionange (| 90 Cd 

CRT Red, Green, Blue EBU (medium 
short persistence 

[Aperture grille pitch  |.0.28mm 
lare, Anti-reflection and Anti-static coating 

Dynamic Beam Forming (DBF 

INPUT SIGNAL 0.7 and 1.0Vp-p analog RGB 

sync. or Composite sync 

INTERFACE 

[Horizontal S| 80-95kKHZ 
[Vertical == | 0-152HzZ— 

RESOLUTION (HxV) | 1600dots x 1200lines Non-Interlaced maximum addressable resolution format at 75Hz 

UP TIME 30 minutes to reach optimum performance level 

BRIGHTNESS 
VIDEO AMPLIFIER 

Horizontal 
Vertical 
390mm x 290mm (Max.) _ ratio 4:3, e.g. 1024dots x 768lines 

AC100-120V/220-240V+10% 50/60Hz : 

150W (typ.) 

Temperature 
Humidit 

W)500mm x (H)490mm x (D)488 mm 

Tilt Angle 
Swivel Angle 
Safety UL1950 (UL) 

CSA C22.2 No.950 (C-UL 

FCC Class-B 

DOC Class-B 

X-Ray DHHS 
HWC 
MPR-II 
ISO 9241-3 (TUV-ERGO) 
TCO '92 

International Energy Star Program 

D “Io m 3 e72) S29) se) FS8lea8 2 GQ) nN Hix Qi< m P= a Bs) D m > Cc Mm FI@ Sip D mlOic Z = oz e s|35 HOS) DiIP\> Pay ; cz : & 22) al |e] 2 a 3 z (aa m Cc N a < a S py) y™) = 

- fe m 



7.1. Monitor Signal Input Connector (DB9-15P) 
PIN ASSIGNMENTS 

RED VIDEO 
GREEN VIDEO 

or COMPOSITE SYNC with GREEN VIDEO} 
BLUE VIDEO 

po GROUND 
DDC GROUND 
RED GROUND 

GREEN GROUND 
BLUE GROUND 

Proce eee ING a 
SYNC GROUND 
pC GROUND 
See eee 

HORIZONTAL SYNC 
or COMPOSITE SYNC 

(Female) 

DB9-15P 

DDG ssiccceocsacsi DISPLAY DATA CHANNEL 
SDA ......sceseeeee SERIAL DATA 
SCL ...cecsscceeseee SERIAL CLOCK 
NC ...ecccsesseseree NO-CONNECTION 

7.2 Serial Interface Input Connector (DIN-8P) For Serial Interface Function 

(Female) 
PIN ASSIGNMENT 

DIN-8P 

MOUNTED ON THE REAR PANEL 



7.3 SC-B102 Signal Cable. 

PIN ASSIGNMENT AND SIGNAL LEVEL 

| ‘Approx. 1.8m | 

| P—$—§———ff ad) 

DB9-15P DB9-15P 
(Male) (Mate) 

Wire : 5 coaxial 

ee eee ee 
GROUND 

DDC GROUND 
fe 
ar eae 
[6 | REDGROUND 

| 8 | BLUEGROUND 
a a ee ee 

| 
ptt GROUND 
eas ee ee ee 

| 14___|_ VERTICAL SYNC(VCLK) _| 
ee es ee ae 

SIGNAL LEVEL 
NG ie tea te NO-CONNECTION 
DDC: DISPLAY DATA CHANNEL 
SDA: SERIAL DATA 
SCL: SERIAL CLOCK 



7.4 Macintosh Adapter AD-A205 settings | 

The AD-A205 Macintosh Adapter allows you to take advantage of the built-in video 
.capabilities of your Macintosh computer with the monitor. 
With it, you may select any available video mode via the DIP Switches. 

Using the following chart, find the computer/resolution combination you wish to config- 
ure. There are alternate settings available for most computer / resolution combinations, 
but we recommend you set the factory preset timing. (see 1.2 internal Preset Memory 
Capability) 

The chart shows all available modes for Macintosh systems plus all possible combina- 
tions with monitor. Please be aware that not all Macintosh modes are capable of driving 
all Macintosh video modes. 

intosh DIP Switches Macnee 

Display Monitor 

In case of the computer corresponding to Multimode, you can select the resolution on 
your computer by setting the following switch. : 
Please refer to instruction book of your computer about resolution setting. 

21"Multimode : 

1,2,6 = Set DIP switches 1,2 and 6 “ON" (Supports 640X480@67Hz; 832X624 @75Hz; 
1024X768 @75Hz; 1152X870@75Hz) or (Supports 640X480 @67Hz; 
832X624@75Hz; 1024X768 @75Hz; 1152X870@75Hz; 1280X1024@75Hz ) or 
(Supports 640X480 @67Hz; 832X624 @75Hz; 1024X768@75Hz; 
1152X870@75Hz; 1280X960@75Hz; 1280X1024@75Hz) 

17"Multimode ; 
1,2,5= Set DiP switches 1,2 and 5 “ON" (Supports 640X480@67Hz; 832X624@75Hz: 

1024X768 @75Hz) 

13"“Multimode 

1,2,5,6 =Set DIP switches 1,2,5 and 6 “ON" (Supports 640X480@67Hz; 

832X624 @75Hz) 



AD-A205 Mac Adapter settings Chart ~ 

640X480 @60Hz 

640X480@67Hz 

800X600@56Hz 

800X600@60Hz 

800X600@72Hz 

800X600@75Hz 

832X624@75Hz 

1024X768@60Hz 

1024X768@70Hz 

1024X768@72Hz 

1024X768@75H2 

1024X768@75Hz 

1152X870@75Hz 

280X960 @75Hz 

i s x a Se BS ® _ a < 

Power |. 
} Macintos! PowerBook | PowerBook |Power8 

6200 7500, 00 » }|520,520C, 
S,165C | 540,540C} 210,230, 

owith- 

Di 

jsoasoeenie | sa | oa | sa [1256] aa | oa | oa | aa] aa | aa | jonssoeene [7.256] 126 | 126 | 1256| 126| 126] 126] 12 [ieee] 12 [12 | 

800X600@7SHz aimee 

832X624 @75Hz  1,2,5,6 | 

1024X768@60Hz [ 

rcaenero 
rceorenersl 

1280X960@ 75Hz 

1280X 1024 @ 752) 

# = Must have revision B of ROM on video board 

= = Not working combination. 
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3. Circuit description 

3.1. General 

_This display monitor consists of six blocks as shown in the following. 
(a) Power supply block (PWB-POWER) 
(b) Control block (PWB-DISPLAY) 

(C) Deflection block (PWB-MAIN) 

(d) Video block (PWB-CRT, PWB-DISPLAY) 
(e) Vertical deflection block (PWB-DISPLAY) 
(f) High voltage block (PWB-MAIN) 

Elaboration of each circuit is described with section of hereafter. 

This monitor has auto tracking function of digital control and follows automatically input signal of 
the horizontal frequency; 30 ~ 95kHz and the vertical frequency; 50 ~ 152Hz. The auto tracking 
function is controlled in the control block. 

According to the input sync. signal frequency, the circuit operating is executed by changing over 
the circuit in the most suitable state. 
The control block outputs the most suitable control signal by distinguishing input frequency. 
The control block controls the picture size and position. 
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3.2 Power supply block 

3.2.1 General 

(1)The power supply block corresponds to AC100V-120V and 220V-240V. 

(2)Power circuit of this monitor has the harmonic current restrain and function of power factor 

improvement by using MS (Magnetswitch : the control inductor utilized magnetic action of 

transformer). (This is called MS system power supply.) 

(3) Power supply block is sorted by the main and the sub power supply sections, and SUB power 

supply section only works in the suspend and power-off mode. Each section of the power supply 

consists of the switching regulator by RCC circuit (Ringing Choke Convertor). By feeding back 

the output voltage via the photocoupler, the power is controlled so that the secondary side out 

put voltage does not change due to the AC input voltage fluctuation and the secondary side 

load fluctuation. 

(4)The secondary side output of this power supply block is as shown in Table 1. 

Table 1. 

sav — fries root 

Control circuit, Vertical circuit 

Sub power PB 
a ee 

_ |Power supply block 

Main power supply 

section 
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3.2.2 MS-RCC (MS system choke current discontinuity transmission power supply) 

1. MS-RCC (MS system choke current discontinuity transmission power supply) basic circuit 

The switch of MS-RCC is changed from the usual! two switches of two steps converters that 

active filter of pressure up type is connected to preceding step of RCC to one. MS-RCC can 

work with a switch by the auxiliary winding of transformer called MS (Magnetswitch). The circuit 

diagram is shown in figure1. ic 

Figure 1. MS fly back current discontinuity transmission 

‘ ho 

The auxiliary winding of transformer used as MS (MagneW switch) in figure 1 is called MS 

winding. The polarity of MS winding is constituted as electric potential of node 3 becomes lower 

than node 4 when the switch continues. Accordingly node 3 synchronizes with node 5 and the 

same polarity changes according to ON/OFF of the switch. So it equivalents to that there is one 

switch between node 3 and ground. Active filter of pressure up type is formed by this MS and 

Lin inductor between node 2 and 3. ; 
- Active filter of pressure up type of current discontinuity transmission mode has the characteristic 

to improve power factor fundamentally as peak current is in proportion to input voltage when 

supposing ON time of the switch is constant. Similarly the power factor of this MS-RCC is 

improved automatically. 

2. MS-RCC operating 

Operating waveform of MS-RCC is shown in figure 2. Actuating is divided into two transmission 

mode fundamentally. 

Vin 

lin 

Period 1 Period 2 Period 1 

Figure 2. MS-RCC operating waveform 

3-3 
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<Period 1> 

As input voltage is lower than that of node 3 of switching ON, input current does not drift in period 1. 

<Period 2> 

As input voltage is higher than that of node 3 of switching ON, pe current in proportion to input 
voltage drifts in period 2. 

2 T 
8 Rout 7 Dout 

4 

: + 
Vin ; : Ns Cout 7/77 
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3.2.3 Rectifying smoothing circuit 

(1)The AC input voltage is rectified with the diode bridge in IC904 and is smoothed with C909 and 
C920. This rectifying circuit executes the automatic changeeover that rectifies the voltage 
doubler i in commercial input voltage 100 V and the full-wave in input voltage 220 V. 
The operating is described to the following. 

(2)The negative half wave is charged to C942 by D911 and D912 when input switch is ON. 
Charging current flows to C943 by internal resistance of IC905 with charge of C942, but is 
behind the start of voltage by internal resistance of IC and time constant of C943. 
IC905 becomes full-wave rectification when the voltage between C942 becomes change-over 
operating voltage 205V (Commercial input voltage is Bae and becomes voltage doubler 
when the voltage between C943 reaches 7.6V first. 
As the voltage between C942 doesn't reach 205 V in commercial input voltage 100 V,- the 
voltage between C943 reaches 7.6V, and IC905 switches ON (Junction between 2 pin and 3 pin) 

" and becomes voltage doubler. 
As the voltage between C942 reaches 205V in commercial input voltage 220V first, IC905 keeps 
OFF (Open between 2 pin and 3 pin) state and becomes full-wave rectification. 

(3)To add to the bridge commutation operating, IC904 has the function to prevent rush current in 
powering ON. 

3.2.4 Demagnetizing circuit 
(1) This unit has the demagnetizing circuit by auto and manual operation. 

This circuit prevents a drop in the picture performance due to magnetization of the CRT. The 
automatic demagnetizing circuit functions as described below when the power is turned on. 

(2)When the demagnetizing signal from the CPU is supplied to Q903, Q903 energies the 
conductivity relay RY901 with that signal. 

With this, a current is flowed to the demagnetizing coil and demagnetizing takes place. 
This demagnetizing time is approx. five seconds. : 

(3)The manual demagnetizing circuit executes the demagnetizing with the same type of operation 
as above when the demagnetizing switch on the front panel is. pressed and the demagnetizing 
signal is output from the CPU. 

3.2.5 Sub power supply section 

(1)Primary circuit 

When powering on, base current flows to transistor Q1 in IC931 via starting resistance R933 and 
R944 of sub power supply section, and Q1 starts. When Q1 is turned on, collector current 
begins to flow and input voltage is applied to Np winding (between 4 and 6 pin) of power 
transformer T931. Voltage generates to Nc winding (between 1 and 2 pin) by winding ratio and 
base current is applied to Q1. Simultaneously with this, when charging C2 and the electric 
potential of C2 increases to Vbe=0.7V, Q2 is turned on and Q1 turns off. When Q1 is turned off, 
the energy saved to power transformer T931 is output through D981. D981 is turned off when 
running out of this energy, but Ns winding (between 12 and 14 pin) has slight residual energy 
and the voltage generates to base winding Nc by this energy and turns Q1 on again and 
continues the switching operating. 

Shunt regulator IC982 detects the output voltage on the secondary side and feeds back the 
voltage fluctuation on the secondary side via photocoupler IC906. The regulator changes the 
charging time of C2 in 1C931 and controls ON time of transistor Q1 to make the constant- 
voltage. 

Power transformer T931 has the winding for main power supply section HIC (1C901) starting 
(between 1 and 8 pin). When input voltage is applied to Np winding the same as Nc winding, 
the voltage generates by the winding ratio and is rectified to the half-wave by D904 and is 
output. 



(2)The voltage output from T931 is rectified to the half-wave by D981. The voltage is applied to 

the micro computer after dropping by three terminal regulator 1C981 to 5V, and the micro 

_ computer starts. When the micro computer starts, the power off signal (P-OFF) and the power 

suspend signal (P-SUS), which is output from the micro computer , change to Hi. Q987, Q988, 

Q981, Q986 and Q985 are turned on and the voltage is: applied to heater. 

Q983 is turned on and the current flows to the photocoupler IC903, and switch on the ON / OFF 

switch Q902 on the main power supply section HIC (IC901). 

3.2.6 Main power supply section 
(1)Primary circuit 

10 pin terminal of I1C901 becomes Low by SUB power supply and oscillation starts to work. 

Starting voltage is applied to C916 through D904, R945 and R911 and the control circuit starts 

to work when Vcc terminal voltage reaches starting voltage (DC15V). 

(As Vne terminal has no signal when starting, the above formula is unable to turn the main 

MOSFET to on. 1C901 built-in the oscillator that oscillates by approx. 30kHz so that the 

oscillation operating can last when IC901 has no Vnc signal. Oscillation operating lasts as the 

steady oscillation after detecting the Vne signal.) 

in the steady oscillation operating, Vcc power supply is applied from the auxiliary winding (T901 

between 1 and 2 pin) through D903 and R911. 

Main power supply section detects the output voltage on the secondary side by the shunt 

regulator 1C951, and controls the feedback of the voltage fluctuation in the-secondary side via 

the photocoupler IC902. 

ON time control is executed by changing the reference voltage of Ton circuit in 1C901 to make 

the constant voltage of output voltage. 

(2)Secondary circuit 

The voltage output by T901 is rectified to half wave by D952, D953, D954, D955; D956 and D957 
and is applied to each circuit. s 

‘3.2.7 Power management function 

(1)This monitor has the power management function. This function works when connecting and 
using the personal computer having the power management function. The power management 
function changes in the state of input signal and has four modes; normal, stand-by, suspendand 
power off. 

the displaying state of consumption power and power-on indicator is as follows. 

[—Wode [Consurpton power] Restored period | Poweron indicator] Normal] 150Worless [Power 
Suspend] —16W or less | Approx. &s00._[Fckring (wo-second interval) | 
Power-off Flickering (ON for 3 sec. / OFF for a sec.) 

Control signal to execute power management function is output from micro computer. 
The restoration from stand-by, suspend and power off modes is executed by sync. signal input. 

Sync. signal Picture display 

Feed 
[on | __iayed 
[ON _|NOVIDEO 
[OFF 

Nowal__| ON 
[oN 

NO VIDEO 

oO ON for CRT heater only 

V 

Fé 
OFF for CRT heater on! 
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(2)Suspend (P-SUS) mode 

When the power suspend (P-SUS) signal irom the micro computer changes over to Low, Q983 
is turned off. As the current does not flow to 1C903, the feedback to the primary circuit is not 
executed and Q902 turns off. As 10 pin of 1C901 (ON/OFF switch in 1C901) changes over to 
High, IC901 stops oscillating. 

Q986 and Q985 are off and the heater voltage is vdropped by R991 to approx. 5V (approx. 6.1V 
in normal) and the electron tube heater is always warmed so that the picture comes again on 
the screen immediately. 

(3) Power off mode 

When the power suspend (P-SUS) and the power off (P-OFF) signals from the micro computer 
changes over to Low, IC901 stops oscillating. 
Q987, Q988, Q982 and Q981 are off, and the heater voltage output and the voltage output to 
the rotation coil are stopped. When the monitor is in power-off mode, the power supply only of 
the micro computer is secured. 

3.2.8 Protective function 

To protect circuit when unexpected abnormality occurred, overload protection, overcurrent protection 
and overheat protection functions are kept in power circuit section of this monitor. 
(1) Overload protection function 

When the output voltage on the secondary side increases, the auxiliary winding voltage (T901 
between 1 and 2pin) by the winding ratio of T931 increases. When the voltage that passed D914 
and R915 exceeds the zener voltage of D905, the voltage takes to 9 pin (latch terminal) of IC901 
and IC901 enters to the latch mode and stops to oscillating. The threshold value of latch 
terminal is from 1.9V to 2.3V. 

(2)Overcurrent protection function 

- When the load on the secondary side is overload stite. the current limit that is the function of 
1C901 works. When the current limit works, the output is controlled to the constant power, so 
when output current increases, output voltage decreases. As the output voltage is proportional 
to the auxiliary winding voltage (T901 between 1 and 2 pin), the control circuit in C901 is turned 
off and stops to oscillate when the auxiliary voltage decreases to the operating stop voltage. 
After that, the oscillation operating starts when the auxiliary voltage reaches the starting 
voltage by Vcc voltage from sus power. If the load is in the overload State, the intermittent 
oscillation operating repeated the above operating continues. 

(3) Overheat protection 

When some abnormality occurred while operating and IC901 heated abnormally, the oscillation 
operating stops at 150°C of the upper limit of semiconductor by the temperature detection 
function. 
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-3.3 Deflection block 
The deflection system consists of the horizontal and high voltage circuits. 

3.3.1 Horizontal deflection circuit 

(1) The theory of the horizontal deflection operation is as shown in Figure 3. Q503 functions as the 
horizontal output, and D505, D506, D507, D508 and D509 as dumper diodes. 
Q515 to Q520 changeover according to the horizontal frequency to compensate the horizontal 
linearity. 

(2)The horizontal output transistor Q503 passes through Q502, Q722 and Q723 in PWB-CONTROL 
at the circuit diagram, and is turned ON/OFF by 16 pin of IC700 drive pulse via the control PCB 
10715. 

While Q503 is ON, the deflection current IDY is increased from 0 to a maximum of Ip according 
to the following expression. . 

Ip = (Vec/LDy) x Ton 

(LDy: Parallel value of horizontal output transformer and DY) 
When the drive pulse reaches a negative polarity, Q503 turns OFF, and IDy flows until Vep is 
charged to {1 + (x/2) x (Ts/Tr)}. When Vep reaches the maximum value, the charge accumulated 
in C510 and C511 is flowed to Dy as the electrical discharge current. 
This charge discharge period is called the “retrace period", and is expressed with the following 
expression. 

Tr=x/]LDy Cr 

When Vep reaches 0, the dumper diode turns ON, and IDy flows from -IP to 0 amperes. The 
Q503 ON period and dumper diode ON timer are set so that they overlap at the IDy 0 ampere 
point, So cross over distortion does not occur at the IDy 0 ampere point. 
D505 ~ D508 are high-speed dumper diodes that conductor excessive current, and the main 
dumper voltage flows through D509. ; 
The horizontal output transformer T502 connects the power in parallel with the deflection yoke, 
and functions as a choke coil. 

(3)The horizontal picture size is controlied by Q521, D516, L514, C535 that configure the DC-DC 
converter and IC701. The horizontal deflection current value is converted to the voltage by 
T503 and is fed back to 17 pin of IC701 on the control PWB. 
The. feedback voltage and horizontal picture size control voltage 18 pin are controlled to be 
same electric potential and the rectangular wave is output from17 pin. The Q521 gate is driven 
by this output to maintain a stable horizontal picture size. By controlling the horizontal picture 
size variation through CPU control of 39 pin of IC708 voltage, the DC voltage of C535 will 
change, and the horizontal picture size will change. 

(4) The side PCC circuit is controlled by Q522, D519, I1C700, 1C701, 1702, IC703 and 1C715 as the 
chopper of the DC voltage stabilized at both ends of C542. Each distortion compensating signal 
applied on 2 pin of IC701 from IC703 is compared with the sawtooth blade synchronized with 
the horizontal synchronization created in 1C801, and is then converted into a rectangular wave 
PWM signal. The side PCC control can drive the Q522 gate from 1 pin of IC715 by this PWM. 

‘(5)Horizontal position adjustment (left/right balance adjustment) 
The horizontal position and left/right composite signal configured by IC5A1, Q5A1, IC5A2 and 
1C702 and applied to IC5A1 from 28 pin of IC702 controls 2 pin of the IC5A2, and supplies a DC 
voltage or a vertically synchronized PIN, KEY or free dynamic current from 4 pin of IC5A2 
through L5A1. 

(6)Q504 and Q505 change the horizontal linearity compensation coil, and L510 and L511 turn ON 
in parallel with the horizontal linearity compensation coil L508 to compensate the horizontal 
linearity with the horizontal frequency. 
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3.3.2 High voltage circuit 

(1)The collecer pulse of the horizontal deflection is divided into 1/20 and the pulse is input in 4 pin 
of IC501, and Q601 is switched with the horizontal cycle. Energy is supplied to the high voltage 
coil when Q601 turns ON, and generates a high voltage. 

To keep the high voltage constant regardiess of the horizontal frequency or beam current 
amount, the high voltage is divided into approx. 1/5400 by the bleeder resistor in T601 and is 
then applied onto 6 pin of 1C601 and compared with the reference voltage in the IC. 
The gate pulse width of Q601 is changed by the output from 1 pin of IC601 so that two voltages 
become the same potential. 

In this manner, feedback control is executed so that the high voltage i is always constant. 
The high voltage is set by VR601 (HV-ADJ). (27.0KV standard) 

(2)The pulse detected by the third winding of T601 is rectified by D605 and C605. When the high 
voltage exceeds 31.2KV, the voltage becomes 20.99V and is applied to 4 pin of IC602 and 
exeeds the reference voltage in the IC. The high voltage is ouput from 8 pin of IC and stops the 
high voltage control pulse ourput from 1 pin of C601 to shut down the high voltage circuit. 

(3)The beam current flowed to T601 is detected at R611, input into 7 pin of C602, and then 
compared with the reference voltage of the IC. If the beam current exceeds approx. 1400pA, 
the high voltage is ouput from 8 pin of IC and stops the high voltage control pulse ourput from 
1 pin of C601 to shut down the high voltage circuit. 
This state is not released until the power switch is turned OFF: 

3.3.3 TCO circuit 

TCO circuit divides the voltage of the horizontal output pulse by C539 and C540 and amplifies 
inversely by Q5F1, Q5F2 and Q5F3, and epplies the cancel pulse voltage to TCO cancel pulse. 

3.3.4 DBF circuit 

The DBF circuit is used to optimize the circuit at the center and periphery of the screen. 
There are two focus electrodes, and a divided anode voltage is applied on both electrodes. The 
horizontal (approx. 350V) and vertical (approx. wey) parabola waves are overlaid on the dynamic 
(F1) via the capacitor. 

The horizontal and vertical parabola waves are created by IC703, and after being amplified by 
Q6E4, Q6E2, Q6E3 and Q6E1, are applied on the fly-back transformer T601. 



3.4 Control block 

Figure 4 shows the block diagram of the control PWB, and consists of IC 105 of 8 Bit CPU, IC703 

and IC704 generating and controlling the picture distortion and DBF waveform, IC203 separating 

the sync. signal, 1C714 of the horizontal and vertical oscillation operating, 1C701 controlling +B 

- voltage, 1C102 of nonvolatile memory and 1C100 and 1C104 of D/A converter. 

3.4.1 Adjustment and timing judgement 

Information input to the CPU (1C105) includes the brightness, contrast, screen size and position 

key input information from the front pane! switches is transferred via resistance. The horizontal 

and vertical sync.signals and sync. signal polarity are transferred via the synchronizing separated 

(10203). 

The horizontal and vertical sync. signal frequencies are measured by counting the cycle with the 

timer built into the CPU. The data such as the screen size and position preregistered in 1C102 

based on the sync. signal frequency and polarity is read out to the built-in RAM by IC105. This 

information is output to the picture distortion control IC (IC703 and IC704) and D/A converter 

(IC100 and 1C104) shown in the block diagram. 

3.4.2 Automatic tracking operation 

Horizontal automatic tracking operation: 

1C105 output the input data proportional to the horizontal sync. signal frequency to the D/A 

convertor 1C104 (DAC25) as H-OSC-MAIN. The linear interpolation is calculated based on the 

frequency fine adjustment data (five points: HOSCLOW, HOSCM1, HOSCM2, HOSCH1, HOSCH2) 

registered in 1C102 at the factory adjustment. This is output to the D/A convertor IC104 (DAC16) 

‘as H-OSC-SUB. The above H-OSC-MAIN and H-OSC-SUB are added by IC100, and output to 

1C714 (horizontal oscillation control IC).as the horizontal oscillation control voltage. The capacity 

of the horizontal oscillation capacitor in 1C714 is changed according to the range: of the horizontal 

frequency near 86kHz by the IC105 S-OSC signal. * 

Horizontal +B voltage control operation: 

Following the input horizontal sync. signal frequency, IC105 calculates the linearinterpolation 

based on the adjustment data per frequency data (two points: +BLOW and +BH1) registered in 

IC102 at the factory adjustment. This is output to the D/A convertor 1IC104 (DAC13) as the +B 

control voltage. The +B control voltage and the horizontal picture size control voltage output from 

the D/A convertor 1C104 (DAC14) are added and input to 1C701 (#18). 

The other hand, feedback signal (IDY-FB) executed the voltage conversion of the horizontal 

deflection current and the above control signal are differential amplified in |C701 and are compared 
with the sawtooth wave of 1C701 (#4) and the pulse width control voltage is output from 1C701 
(#11). 
Horizontal output transistor drive condition control operation: 

Following the input horizontal sync. signal frequency and horizontal picture size adjustment 
data, 1C105 outputs the drive control voltage calculated the linear interpolation based on the 
adjustment data per horizontal picture size/frequency (eight points: H-DRIVE-N-LOW, H-DRIVE- 
N-M1, H-DRIVE-N-ME, H-DRIVE-N-Hi, H-DRIVE-W-LOW, H-DRIVE-W-M1, H-DRIVE-W-M2, H- 
DRIVE-W-HI) registered in 1C102 at the factory adjustment to the D/A converter 1C104 (#24). 
The other hand, the differential between the horizontal drive control feedback voltage (H-DR-FB) 
and the above drive contro! voltage is compared by the pulse width control circuit consisted of 
iC700 and IC715, and the pulse control voltage is output via the push-pull consisted of Q700 and 
Q701. 
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3.4.3 Distortion compensation operation 

The compensation waveform for distortion compensation is realized by 1C703 analog waveform 
generation function. 

(1)S-PCC compensation process 

The following waveforms are compounded in IC705, the compound waveform is output from #8. 

PCC-CENTER (IC710 #7) CORNER-PCC (IC 704 #30) BOTTOM-PCCG (IC705#1) ai 
PCC-SINE (IC705 #31) V-PARA (IC703 #32) PCC-PHASE (iC703 #33) 

Sen ‘ act 

(2)PIN/KEY balance compensation process 

The following waveforms are compounded in IC702, the compound waveform is output from #7. 

. PIN-BALANCE (1C705 #8) KEY-BALANCE (IC701 #37) TOP-BALANCE 

‘ 
’ 
' i 

* H-CENT (1C704 #12) is also compounded in 1C702. 
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3.4.4 Vertical deflection circuit 

The vertical deflection consists of IC (1C400) on the PWB-CONTROL and the peripheral circuits. 

The oscillation frequency is controlled by 1C400. 

The picture size is controlled by the control signal from 1C105 (CPU) and the analog switch IC403. 

The vertical linearity is controlled by the analog switch 1C404 and 1C405. 

The picture position is controlled by 1C105 (CPU) and Q401, Q402 and Q403 work as the current 

driver. 

3.4.5 Horizontal static convergence circuit 

The horizontal static convergence circuit is a circuit where the mis-convergence at the side of the 

X-axis is compensated. The adjustment is done by flowing a DC current to the coil wound on the 

DY neck side. R and B function symmetrically to the left and right in regard to G. 

The plus or minus DC current is flowed to the H-STATIC coil from 14 pin of 1C716. 

3.4.6 Rotation circuit . 

The rotation circuit is a circuit that compensates the inclination of the picture caused by earth 

magnetism. The adjustment is done by flowing a DC current to the coil wound on the front side of 

DY. 

The plus or minus DC current is flowed to the rotation coil from 1 pin of 10716. 

3.4.7 Auto canceller circuit 

The auto canceller circuit consists of the auto cancel kid and the purity coil/manual compensation 

control circuit. It works by extinguishing the external magnetic field near the CRT surtace to 

compensate automatically the irregularity of luminance and the raster rotation due to the magnetic 

field of CRT tube axis. 

3.4.8 Moire cancel circuit = 
The moire cancel circuit is constituted by.oscillating the picture in Tight and left:every 1 line, and 

decreases the interference fringe of line pattern appeared in the picture. 
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3.5 Video block 

3.5.1 Video signal amplifying circuit (G-Channel only) 

Each video circuit of R, G and B is the same structure. This section describes the G (Green) video 
circuit only. 

The video signal is input to 4 pin (D-SUB input) and 12 pin (BNC input) of IC206 for change-over. 
Input of 4 pin is selected when 17 pin is low and 12 pin when is high, and is output from 28 pin. 
The output from 28 pin of IC206 is input to 3 pin of 1C200. Video signal, the video signal for 
adjustment picture (OSD) and clamp signal are compounded and output from 35 pin. 
The blanking signal output from 6 pin of IC712 is input to the base of Q211 and works blanking. 
The output from 35 pin of 1C200 is input to 10 pin of the main amplifier IC300 and amplified. The 
output from 12 pin of IC300 is compounded with the cut off voltage (Video output bias) output from 
14 pin of 1C301 after AC coupling in C320. After.compounding, the output is applied to CRT 
cathode via the lead wire. The cut off voltage (Video output bias) is varied by the cut off control 
voltage input to 7 pin and the brightness control voltage input to 8 pin of IC301. 

3.5.2 Synchronizing separated circuit 

The sync. signal input from D-SUB connector is input to 7 pin (Horizontal) and 8 pin (Vertical) of 
16206, and also the sync. signal input from D-SUB connector is input to 15 pin (Horizontal) and 16 
pin (Vertical) of C206. The output selected same as the video signal is input to 1 pin (Vertical) and 
4 pin (Horizontal) of 1C203. 1C203 is for the sync. signal separating and each separated output of 
the horizontal and the vertical is output from 21 pin (Vertical ) and 18 pin (Horizontal). 
The sync. on green signal input is input to 7 pin of [C203 and is separated to the composite 
synchronizing and then is output same as the above. 
The clamp pulse selects the output of 13 pin of 1C203 when having the sync. signal and is input 
to 18 pin of IC200. The pulse of which waveform i is formed by the collector pulse is used as the 
clamp pulse. 

3.5.3 On Screen Display circuit (OSD) 
The control signal of the adjustment picture (OSD) is input to 4 pin of Ic202 (CE-M35045), 5 pin 
(CLK), 6 pin (DATA), 18 pin (H-BLK) and 19 pin (V-BLK). 
The output signal from 12 pin (BLKO), 13 pin (ROSD), 15 pin (GOSD) and 17 pin (BOSD) is 
compounded with the video signal in 1C200. 



BLK-OSD HV-BLK \ R.G.B-OSD Bure re TEE 

USER KEY 

DATA 

EEPROM CAT24 LC16 

02 

RS232C 

f<) 
x 
- 

S-PCC 

ORIVE 

32 : 4JO/NO 38IOW ” 

% : xz 1 4 

= = 

LaeaPT § ne: fore 
We E me on 

TMS-A 3 2 wtOva 
: 9 

= 

a 
Oo 

re q by 

Figure 4. Block diagram 

3-16 



ee er cee ce a eo te AE i SN A A SS SS SS Circuit description 

1C703 PIN FUNCTION 
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10704 PIN FUNCTION 

[ra Femara] Futon [Pine Remialnane] — Fincon 
T+ [wens | Pmeaance || 19 | vonh | Poca 
[2 [vane | parwaue lve | vne | 
[a [vane | cenrenece | is [van | 
ee 

Hs [wa |p [ak ok 
[exo [eno |e [soo ft 
rao | uu pe | m= | ow _| 

Te [me [i » | so | om 
Os 
Ts [ vow | worromece |e [vo [sd 
Tar | vor [Tor-onance [2 [wee |_| 
pe [vows | nrosr || 2 | vow | Revonance | 

Ere 



2 eS SN SE ES A AE SS SS Se SE SE Se A SE SEU SE SE GE Ge GS MS GS ee Ge Circuit description 

3.6 Software 

3.6.1 General | 
(1)input frequency range 

Horizontal: 30 ~ 95kHz (Lower limit 29kHz Upper limit 96 kHz) 
Vertical :50 ~ 152Hz (Lower limit 48kHz Upper limit 152 kHz) 

(2)Memory timing 

Preset timing : 16 timings 

User timing : 12 timings 

3.6.2 Frequency change detecting function 

When inputting the normal signal, check the input frequency usually. In case 6 not satisfying the 
following conditions a., b. and c., judge the frequency having change. When detecting the 
frequency change, compare the directory data written at EEPROM with the directory data of input 
signal in the following order of the following (1) ~ (3), and read and output the picture data. 
(1)When satisfying the all of the conditions a., b. and c., judge the signal is same as the signal 

memorized the directory data, and read and output the timing data from EEPROM. 
a. Both the polarities of the horizon and vertical input sync. signals are same. 
b.. The difference of the horizontal frequency is within 1kHz. 
c. The difference of the vertical frequency is within 2.5Hz. 

(2)When the same timing is not registered, detect the timing data satisfying the conditions b. and 
c.. If the data exists, read and output the timing data from EEPROM. 

(3)When the timing satisfying the conditions b. and c. is not registered, read and output picture 
data of the timing horizontal: frequency is the nearest in the timing picture data is already 
memorized. 

3.6.3 Writing of the directory data 

(1)Preset timing 

When operating the adjustment picture in the factory mode fe or 2) or receiving the message 
of the factory write command by communication, renew the directory data. This operation is 
executed to get rid of error of the frequency counting value that the directory data and the 
monitor have in initializing. : 

(2)User timing 

When inputting the new timing and operating the adjustment picture, renew the aieeion data. 
When 12 user timings are already memorized, erase the first of the user timing and write at the 
part. When the new user timing is input, it is memorized at the second. Renew it in old order 
in the same way as follows. 

3.6.4 Picture adjustment function 

This monitor has the picture adjustment with OSD and communication. The function has the 
following five adjustment modes. 

a. Normal mode 

b. Enhanced mode 

c. Factory 1. mode (It enters with the operation on the front panel.) 
d. Factory 2 mode (It enters with the operation by SW101 on the PWB-CONTROL.) 
e. Free running mode 

As to each adjustment mode, refer to “4. Adjustment procedure’. 
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Table Adjustment Items for data administration/recall operation/center click operation 

Data administration ae 
Adjustment Items Common Center click operation Recall operation 

iGonamee 
== 
eee 
ened 
ie Sees 
mae 
eae 

PCCAMP | d 
[PCC-PHASE |" __| 
PIN-BALANCE __[__*_| 
KEY-BALANCE_|_*__| 
[ROTATION |__| 
STATIC |__| 
R-GAIN color! |__| 
[GAIN color! |__| 
B-GAIN colori___|____| 
REGAIN color? |__| 
[GAIN cole |__| 

‘[BGAIN color | 
R-GAIN colors |__| 
IG-GAIN colors |__| 
B-GAIN colors |__| 
POWER-SAVE |__| 
IMOIRE-CLEAR__|__*___| 
IMOIRE-LEVEL |__| 
POS! __—Ss| sd 
JCENTER-PCO |__| 
ICORNER-PCC |__| 
BOTTOMPCC |__| 

- [TOP-BALANCE__[__ 
PCCSINE | —_—id 

ree atl 
= 
aot 
eee 
aaa 
eee 
a ae 
easel 
-— 
aed 
ae 
poe oa 
none 
ces! 
=a 
ae 
reas 
ee 
Eee 
aaeeia 
anes 
ees 
a 
= 
ae 
al 
peas 
fee 
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* by the color adjustment screen 

* by the color adjustment screen 

* by the color adjustment screen 

* by the color adjustment screen 

* by the color adjustment screen 

* by the color adjustment screen 

* by the color adjustment screen 

* by the color adjustment screen 

* by the color adjustment screen 

V-PARABORA 
LAMP-PULSE-POSITION 

: 

BRT-CENT/MAX 
SUB-BRIGHT 

Q 

barry 

R=] =15 
ons | 
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Table Adjustmen for adj 

Adjustment mode : 

nhanced [Factory 1 (RS232C)| Factory 2 Adjustment items 
CONTRAST 

CONNECTOR 

PHAS 
SIZE 
POS! 

PCC-AMP 
PCC-PHASE 
PIN-BALAN 
KEY-BALANCE 

STATIC 

GAIN colori. 
G-GAIN color1 

GAIN colort 

R-GAIN color2 
G-GAIN color2 

GAIN color2 
GAIN color3 

G-GAIN color3 

GAIN color3 

POWER-SAV 

MOIRE-CLEAR : 
MOIRE-LEVEL 

Pe Te 0 

ag ¢ 

OP A 

PCC-SIN 
e R C) ) 

CLAMP-PULSE-POSITION 

w ot vl ol ofp D o<|z om 

Cnt 08s Brad ¢ wis} Cc sf 

Tm2 

om) ~< 

VIDEO-LEVEL 
H-AMP 

DBF-H-PHASE 
DBFV-AMP 

BIAS color1 

G-BIAS colort 

B-BIAS color1 

BIAS color2 

G-BIAS color2 

BIAS color2 

BIAS color3 

G-BIAS color3 

BIAS color3 
H-OSC-LOW-M1 
H-OSC-LOW-M2 
H-OSC-LOW-H1 
H-OSC-LOW-H2 
+B VOLTAGE LOW /Hi 
H-DRIVE-W-LOW-M1 

H-DRIVE-W-LOW-M2 
H-DRIVE-W-LOW-H1 
H-DRIVE-N-LOW-M1 
H-DRIVE-N-LOW-M2 
H-DRIVE-N-LOW-H1 
ABL-ADJUST 
BRT-CENT/MAX 

Pm Pm 
eee letivin 



3.6.5 Power management function 

‘This is the function reduces the power consumption of the monitor when not using, and the 

operation of this setting is executed by the adjustment picture. 

The function has the following 3 modes. 

(1) Stand-by mode 

(2) Suspend mode 

(8) Power-off mode 

(1)Stand-by mode 

Blank out the picture display in this mode. 

Operating: 

When the horizontal sync. signal is not input or the state of input frequency of 10kHz or less 

continues for 3 seconds in the state POWER SAVE is ON and the vertical sync. signal is input 

normally, the following OSD picture is displayed. 

ATTENTION POWER SAVE 

NO SIGNAL ON 
H>OFF V>ON a 

‘More, when the above state continues for 5 seconds, the following OSD picture is displayed. 

POWER - SAVE 

Furthermore, when the above state continues for 2 seconds, move to the Stand-by mode. 

Monitor state: 

Power-on indicator flickering at 0.5-second interval after moving to the Stand-by mode. 

Mode cancellation: 

When the normal horizontal sync. signal is input, the mode returns to the normal mode. 

- (2)Suspend mode 

Stop the secondary side power excluding the heater and +5V power. The mode moves to the 

Power-off mode by changing over the SUSPEND signal from H (High) to L (Low) on PWB- 

CONTROL. 

When the Suspend mode is cancelled, the SUSPEND signal is changed over to H (High). 
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Operating: 

a. When the vertical sync. signal is not input or the state of input frequency of 30kHz or less 

continues for 3 seconds in the state POWER SAVE is ON and the horizontal sync. signal 

is input normally, the following OSD picture is displayed. 

ATTENTION POWER SAVE 

NO SIGNAL 
H>ON V>OFF 

OFF ON 
| | 

More, when the above state continues for 5 seconds, the following OSD picture is 

displayed. 

POWER-SAVE. 

Furthermore, when the above state continues for 2 seconds, move to the Suspend mode. 

b. When receiving the SUSPEND signal with the MEGU kit, the mode moves to the Suspend 

mode. : 

Monitor state: 

Power-on indicator flickering at 2-second intervals after moving to the Stand-by mode. 

Mode cancellation: 

* In case of the operating a., the mode returns to the normal mode when the vertical sync. 

signal is input normally. , 

* In case of the operating b., the mode returns to the normal mode when receiving the 

SUSPEND OFF signal from MEGU kit. 

__ ¢ Is case of both the operating a. and b., the mode returns to the normal mode by that displaying 

the OSD picture with the buttons on the front panel and changing the setting of the power 

management function. 

(3) Power-off mode 

Stop the secondary power side excluding the heater and +5V power. The mode moves to the 

Power-off mode by changing over the SUSPEND signal input from the PWB-CONTROL to the 

power supply circuit from H (High) to L (Low) and the P-OFF signal from H (High) to L (Low). 

When the Suspend mode is cancelled, the SUSPEND signal is changed over to H (High). 
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Operating: 

a. When POWER SAVE is ON and the vertical sync. signal or input frequency of 30Hz and the 

horizontal syne. signal are not input, or when the state of input frequency of 10kHz or less 

continues for 3 seconds, the following OSD picture is displayed. 

ATTENTION POWER SAVE 

NO SIGNAL 
H>OFF v>on | OFF ON 

More, when the above state continues for 5 seconds, the following OSD picture is displayed. 

POWER - SAVE 

Furthermore, when the above state continues for 2 seconds, move to the Power-off mode. 

b. - When receiving the POWER- OFF signal with the MEGU kit, the mode moves to the Power- 

, off mode. 

Monitor state: ; 

It repeats that power-on indicator turns on for three seconds and off for a second after moving 

to the Power-off mode. 

Mode cancellation: 

¢ In case of the operating a., the mode returns to the normal mode when the horizontal and 

vertical sync. signals are input normally. 

* In case of the operating b., the mode returns to the normal mode with the power switch ON/ 

OFF. 

* Is case of both the operating a. and b., the mode returns to the normal mode by that displaying 

the OSD picture with the buttons on the front panel and changing the setting of the power 

management function. 

(4)Priority and status transition of the power save mode 

_ (1)Priority of the power save mode 

When the input states of the H and VSYNC change during the power Soemling a the priority to 

- select each input of BNC/DSUB as follows. 

[Named «Sty 
Normal operating (Power on) re 

STAND-BY 

SUSPEND 

COMPLETE-OFF 
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(2) Change of the power save mode state 

a. When the input state changes, change the power save mode. 

b. When the BNC/DSUB inputs differ, the operation is executed with the side having an — 
input with a high priority shown above. 

Example: BNC side ~ SUSPEND The SUSPEND operation is executed. 
DSUB side —~ COMPLETE-OFF 

3.6.6 input connector automatic change-over function 

W chassis has the both input systems of BNC and DSUB, and itis possible to use by changing over. 
The change-over function operates as follows. 

(1)In the power supply ON 

The sync. signal input of each terminal is checked in alternating with the order that obeyed 
setting description of connector, and the function works with the terminal side input is 
confirmed. es 

(2)In the signal change-over 

The sync. signal input of each terminal is checked in alternating with starting from the terminal 
‘input before turning OFF, and the function works with the terminal side input is confirmed. 

(3)In connector setting change-over with BNC / DSUB change-over buttons and OSD 
The sync. signal input of each terminal is checked in alternating with starting from the terminal 
specified in connector setting, and the function works with the terminal side input is confirmed. 

3.6.7 RS-232-C communication function 

Communication is executed with the RS-232-C interface built into |C105. The operation conditions 
for communication are as follow. 

Speed: 9600BPS 

Data length: 8-bit 

Parity: None 

Stop bit: 1-bit 

Refer to the communication function specifications for details on the communication commands, 
etc. 

3.6.8 DDC circuit 

The DDC (Display Data Channel) functions are all realized by 1C106. 
1C106 is a nonvolatile memory exclusive for the 1k bit DDC, and supports DDC1 and DDC2B (note, 
the EDID file only). 
The following data is memorized as the data for the DDC (EDID= Extended Display Identification). 
The data is written with an exclusive programmer through the DSUB15P connector. 

in the data of the left 

W : Week of manufacturing 

Y : Year of manufacturing 

S : Sam for checking 
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4, 

4.1 

4.2 Range of adjustment and overhaul 

Adjustment Procedure 

Application 

This describes the adjustment and overhaul for HR monitor of TFW9105Series. 

This describes the over all-adjustment. Adjust and confirm necorelng to the needs of overhaul. 

The applicable types are as follows. 

Mitsubishi model name Rating label 

TFW9105SKTK 

TFW9105SKTKL-MG 

TFW9105SKTKL-MK 

TFW9105SKTKL-AS 

TFW9105SKTKW-NL 

4.3 Tester 

1) 
‘ 2) 

3) 
4) 
5) 
6) 
7) 
8) 
9) 

10) 
11) 
12) 

Signal generator A 
Signal generator B 

DC voitmeter 

E. H. T. meter 

Intensity meter 

AC voltmeter 

Oscilloscope 

Variable AC-voltage Power Unit 

Double Scale 

insulation resistance tester 

Frequency counter 

Ground continuity tester 

TFW9105SKTK | for MELA 

TFW9105SKTKL for MEU-GER 

TFW9105SKTKL for MEU-UK 

TFW9105SKTKL for ME-AUST 

TFW9105SKTKW OWN brand for overseas (No logo) 

equivalent to VG-812 made in Astrodesign 

equivalent to VG-819 made in Astrodesign 

150V.class 0.5 or digital voltmeter 

class 0.5 that is enable to measure 30KV . 

Minolta Color Analyzer: equivalent to CA-100 

150V/300V class 0.5 | 

More than 400MHz band size 

Variable range 0 to less than 260V 
For the measurement of the size and distortion 

‘KIKUSUI MODEL TOS8650 or equality 

equivalent to IWATSU SC-7101 e 

Made in England; CLARE 
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4.4 Standard setting state 

Adjust in the state of this clause unless otherwise specified. 

Reference 

4.4.2Adjustment magnetic field 

_Magnetic fied 
HORIZ. OmT For Northem hemisphere 

HORIZ. OmT ; For Southern hemisphere 

4.5 Initial inspection 

1) Assemble exactly. 

2) The PCB has no crack and bad stain. 

3) The PCB parts are not loose, tilted, and contacted with other parts. 
4) Connectors do not have defective crimps and are inserted exactly. 
5) The TR socket, the CRT socket, and the anode cap are fitted exactly. 
6) Lead wire is not pressed by the edge of the plate. 
7) Lead wire is not contacted with the high temperature parts of the R-METAL, the R- 

CEMENT, and the TR with the FIN. 
8) Plates have no bending, bad stain, and bruises. 

9) CRT has no bruises and breakage. 

10) Each VR and the encoder rotate smoothly. 
11) Each VR is sure to be set the following positions before powering on. 

4.4.1Power supply voltage 

Power supply voitage 

AC120V 60Hz 

AC220V 50Hz 

Initial setting for VR 

Name (Symbol) initial adjustment position 

ies SCREEN Tum counterclockwise completely. 

PWB-DISPLAY MODE SELECT SW D-SUB side 
|| SYNC TERMINATION | Type 1 

VR700 DIS-ADJ Center eas 

vRa00 vay | ener 
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4.6 Initialize the adjustment data in the EEPROM (Note : This item is not need for general repair.) 

[Use DDC tool (special supply)] 

_Write by combining with the PC (IBM-PC compatible). 

Confirm the clock built-in the PC is set correctly when preparing for writing. 

As to details, refer to the exclusive software [N & R Chassis EEPROM EDITORS FOR WINDOWS 

(special supply)]. ; 

(1)Set SW100 on the PWB-DISPLAY to BNC side. 

(2)Power on the monitor and confirm the aging raster appears. 

(3)Initialize EEPROM with serial communication. 

(4)Power off the monitor. Initialize the adjustment data in the EEPROM according to the following file. 

The initialized adjustment data file name 

inaize deta fle name 
Ta W-MEL -1, DAT aaa ieee 

The data of the horizontal linearity in the initial data is as the following table. 

| H. frequency (kH] sel css! csal_csal csel csil tins | 
icepeeeele a=) ami F- 

2 2 | J 

7 

be > 1 

O MO 4] 

5 2 jz Im 

* When CS& or LIN-COIL is ON, the carasoonaiec bit is set to "BLANK" 

* When OFF, the corresponding bit is set to "ON". 

4-3 
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4.7 Control names and functions 

4.7.1 Structure of front control panel 

Contrast volume 
Power LED 

Power switch 

Degaussing switch 

Adjustment increase button 

Adjustment decrease button 

Adjustment item select-right button 
Adjustment item select-down button 

‘Adjustment item select-up button 

Adjustment item select-left button vee 
rN Le = 

Reset button 

Figure 6. Front control panel (Standard bezel) 

4.7.2 Structure of rear input connector 

7© 
V 

Shrink D-SUB 15P connector 

MINI DIN 8P connector Sync signal termination switch 

Figure 7. Rear input connector (standard) 
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4.7.3 Adjustment items OSD display matrix 

CONTRAST Seay eae (SGU enna: ee eae 
BRIGHT ian Seated Eas 
CONNECTOR [TC 

PCC-AMP PCC-PHASE VA xey-Bar Po 

ZA romnon(] wswne} TT 
COLOR-1 R COLOR-2 R COLOR-3 R Pe ae 
COLOR-1 G COLOR-2 G COLOR-3G . | ® BALANCE 
COLOR-1 B COLOR-2 B COLOR-3 B 
POWER-SAVE 

MOIRE-CLEAR 

LEVEL 

Ld 
aan 

ae a ar 
eS ee 
ee eed 
aaa oa ae Aare al RENT) 
ee 

Sc A cc 
comune. 
sorromPco | Sidi 
TOPBALANGE. | SSCS SST 
BeOS ee 
-AABAA [| 

Gawp-puLse [iT i 
PURITY ee ee ee 
wDEOUEVES 
parname | Sid 
pereMAsE 
per pe oe 

i aes ee 
La eT 

COLOR F 
GOLORTG _|cOLOR2G __|ooloRs@ | > UTOFF| 
COLORTB ~~ |oolon28 |coionae «td S| 
HOSG LOW HOSC HE 
-BVOLTAGELOW [| __—~d|——SSSS~d ve 
HORIVEW-LOW —_[HORIVEWai __|HDRIVEWAG__[HORIVEWHT [Si 
HORIVEN-LOW |HORVE-NAN _[HORIVENM2 _[HDRIVENH] |i 
ICAO te ee 
BRIGHT-CENT _|anIGHTwax |= Cid CSCS 
Se A 

Sa oe eae oe ee 
ee ee ed 
Ce ee 
pee a ee 
ee 
ee ee 
eee ee ee 
fo ee ee 
a ee el 
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4.8 Adjustment | 

4.8.1 How to change over to the Factory mode 

(1)Change over with switch (Factory mode 2) 

Power SW100 on the PWB-DISPLAY ON on the D-SUB side (NORMAL MODE), and switch to 

the BNC side (FACTORY MODE). — 

(2)Change over with the switch on the front panel (Factory mode 1) 

A) Press the degaussing switch ON. 

B) Press (<) and (+) simultaneously after having executed A) immediately. 

C) Confirm LEVEL-10 is displayed on the OSD and set to LEVEL-15 with (+) key. 

D) Press (<) and (>) simultaneously. 

The factory adjustment mode is set by the above steps. In this case, it is impossible to adjust +B, 
and H-DRIVE. 



4.8.2 Preadjustment 

After powering on, then adjust the."SCREEN" of focus pack to-be the suitable brightness, and 

adjust the "FOCUS 1, 2" of the fucus pack to clear the both sides of the picture. 

4.8.2.1 Horizontal free running frequency adjustment 

H. free running No. A : 30K /70Hz, No. B, C, E, F 
frequency $W100, Center Full white 

(1)Input the following timing No. A. 

(2)Set the SW100 on the PWB-DISPLAY to the center and to be free running. 

(The OSD screen adjustment item selects the HOSC LOW.) 
(3)Adjust the horizontal free running frequency as follows by the (+) and the (-) buttons 

(adjustment the increase and the decrease buttons). 

30KHz+0.2KHz ( IM] [1 [Z| Adjust the flow of the picture to the left figure.) 

(4) Input the timing No. B, C, E, and F and select each adjustment item that is equivalent to the 

following table, and then adjust the each frequency. 

OSD adjustment item Free running frequency 

A HOSC-L 30.0KH2+0.2KHz 

B HOSC-M1 56.5KHZ+0.2KHz 
C. HOSC-M2 84.0KHz+0.2KHz 
E HOSC-H1 88.0KHz+0.2KHz 
F HOSC-H2 93.75KHz+0.2KHz 

4.8.2.2 High voltage preadjustment 

*._*|..Adjustment.mode /'set: Anput signal / pattem ce. 
High voltage |Normal ===——_—| No. F: 93K / 75Hz, Input sync. signal only 
preadjustment SW100,D-subside {| sss 

(1) Power off the monitor and on after connecting to the CRT anode. 

(2)Adjust the voltage to 27.0KV+t0.3KV with VR601 (HV-ADJ) on the PCB-MAIN. 

Status © 
indicator 

4.8.2.3 Voltage setting for the high voltage protector working 

-.. Function.. ~- <|-Adjustment mode / set :] <2 Input signal / pattern 222): 

Voltage setting forthe high | Normal | No. F: 99K/75Hz, input sync. signal only 
voltage protector working | SW100, D-sub side ne el 

(1)Connect the E. H. T. meter to TP-XP on the PWB-MAIN. 

(2)Confirm that the voltage of TP-XP is 17V+1V. 

(3)Apply the voltage (21.5+0.2V) from the outside of the monitor to TP-XP, and confirm that the 

high voltage protector working. 

(4)After confirming the working, repeat powering ON-OFF (every 5 sec.) and confirm that the high 

voltage protector not working when checking. 
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4.8.2.4 +B adjustment 

¢ 

‘aati rFactory2 ————«ENo. AA: 30K/70Hz,No.F 
SW100, BNC side Fulwhte SSS 

(1)Set the SW100 on the PWB-DISPLAY to the BNC side.(FACTORY MODE) 

(2)Input the following sync signal and adjust the picture size as the bezel becomes full. 

OSD adjustment item 

- +BVOLTAGE-LOW 

+BVOLTAGE-H1 

ENE wYits 
S Bebe! behead 

“1 No. A: 30K / 70Hz, No. B, D, F 
Full white : ; 

TT EI ELE eae 
he Z 

? 2 ? ’ 

(1)Measure the voltage between pins J513. 

\ To digital voltmeter 

Connector for J513 

Qe 

Jig for measurement 

(2) Input the timing No. A. Set the OSD screen to the H-DRIVE-N-LOW and then adjust the voltage 

tothe minimum by pressing the (+) and the (-) buttons on the monitor. (Refer to the note.) 

(3)Set the OSD screen to the H-DRIVE-W-LOW with the ( v7 ) button and then adjust the voltage 

to the minimum by the (+) and the (-) buttons on the monitor while looking at the digital voltmeter. 

(Refer to the note.) 

(4)Set the OSD screen to the H-DRIVE-N-LOW and then readjust the voltage to the minimum by 

the (+) and the (-) buttons on the monitor while looking the digital voltmeter. 

(5)Input the timing No. B, D and F. Select the adjustment items that are equivalent to each value 

of the following table, and then adjust each voltage to the minimum. 

(Note : In case the step (2) is impossible to adjust the voltage to the minimum, execute the 

step (3) first and then the step (2) once again.) 

A 30.0kHz HDRIVE-N-LOW, HDRIVE-W-LOW 

56.5kHz HDRIVE-N-M1, HDRIVE-W-M1 

86.0kHz HDRIVE-N-M2, HORIVE-W-M2 

93.75kHz HDRIVE-N-H1, HDRIVE-W-H1 

B 

D 

F 



4.8.2.6 Shock test 

(1)Display “COLOR BAR" by signal generator A. 

(2)Confirm that the image is normal when giving a slight shock to the monitor. 

SW100, BNC side Automatic display 

(1)Display the full white by the signal generator A. 

(2)Confirm that the image of each channel R, G, B comes. 

(3)Confirm that it is enable to control the H-CENT, picture position, picture size, PCC, and balance 

and adjust. 

(4) Confirm that the power management on the OSD is OFF. 

(5)Set the SW100 on the PWB-DISPLAY to the BNC side.(FACTORY MODE) 

(6)After disconnecting the signal and confirming that the following picture is displayed with the 

OSD, adjust the luminance of the picture to be suitable for ITC by the screen VR and continue 

the heat running for 30 minutes or more. . 

MITSUBISHI 
TFW-SERIES 

OSD screen on aging 
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48.3 General adjustment 

This describes both preadjustment and general adjustment, but adjust with 
general adjustment usually. 

4.8.3.1 Horizontal free running frequency adjustment 

H. free running No. A : 30K /70Hz, No. B. C, E, F 
frequency $SW100, Center Full white 

(1)input the timing No. A. 

- (2)Set SW100 on the PWB-DISPLAY to the center and to be free running. 
(The adjustment item of the OSD screen sélects the HOSC-LOW.) 

(3)Adjust the horizontal free running frequency as follows by the (+) and the (-) buttons (adjustment 
the increase and the decrease buttons). 

30KHz+0.2KHz ( IX] [1 [Z| Adjust the flow of the picture to the left figure.) 

(4)Input the timing No. B, C, E, and F and select each adjustment item that is equivalent to the 
table, and then adjust the each frequency. 

Free run frequency 

HOSC-L 30.0KH2+0.2KHz 
HOSC-M1 56.5KHz+0.2KHz 
HOSC-M2 84.0KH2+40.2KHz 

HOSC-H1 88.0KHz+0.2KHz 
93.75KHz+0.2KHz 

Bey 

7:4 High voltage =o eee No. F : 93K/ 75H, on syne. signal only 
“=| preadjustment SW100,D-subside [| 

(1) Power off the monitor and on after connecting to the CRT anode. 
(2)Turn the screen VR on FBT counterclockwise completely. 
(3)Power on the monitor. 

(4)Adjust the voltage to 27.0KV+0.3KV with VR601 (HV-ADJ) on the PWB-MAIN. 

4.8.3.3 Voltage setting for the high voltage protector working 

eee ie Stoct. Function: i j 

(1)Connect the E. H. T. meter to TP-XP on the PWB-MAIN. 

(2)Confirm that the voltage of TP-XP is 17V£1V. 

(3)Apply the voltage (21.5+0.2V) from the outside of the monitor to TP-XP, and confirm that the 
high voltage protector working. 

(4)After confirming the working, repeat powering ON-OFF (every 5.-sec.) and confirm that the high 
voltage protector not working when checking. 
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4.8.3.4 SCREEN voltage adjustment 

CREEN voltage No. F: 93.75K / 70Hz, Sync. signal only. 

[swi00,Deubsde [SC 
(1)Connect E. H. T. meter to TP-SC terminal on PWB-CRT. 
(2)Set the voltage to 700+5V with the screen VR on FBT. 

4.8.3.5 +B adjustment 

esac Gass 

No. A: 30K / 70Hz, No. F 
SW100, BNC side Full white 

(1)Set the SW100 on the PWB-DISPLAY to the BNC side.(FACTORY MODE) 

(2)Input the following sync signal and adjust the picture size as the bezel becomes full. 

OSD acjustment tem 
PA s«|~——C=«80.0KHz —_—«|_ BVOLTAGE-LOW 

93.75kHz . #BVOLTAGE-H1 

4.8.3.6 H-DRIVE adjustment (Set AC line input to 240V.) 

No. A : 30K /70Hz, No. B, D, F 
SW100, BNC side — Full white 

(1)Measure the voltage between pins J513. 

lay digital voltmeter: 

Connector for J513 

$$ $Y 

Jig for measurement 

(2)Input the timing No. A. Set the OSD screen to the H-DRIVE-N-LOW and then adjust the voltage 

to the minimum by pressing the (+) and the (-) buttons on the monitor. 

(3)Set the OSD screen to the H-DRIVE-W-LOW with the ( 7 ) button and then adjust the voltage 

to the minimum by the (+) and the (-) buttons on the monitor while looking at the digital voltmeter. 

(Refer to the note.) 

(4)Set the OSD screen to the H-DRIVE-N-LOW and then readjust the voltage to the minimum by 

the (+) and the (-) buttons on the monitor while looking the digital voltmeter. 

(5) Input the timing No. B, D and F. Select the adjustment items that are equivalent to each value 

in the following table, and then adjust each voltage to the minimum. 

(Note : In case the step (2) is impossible to adjust the voltage to the minimum, execute the 

step (3) first and then the step (2) once again.) 
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, 30.0kHz HDRIVE-N-LOW, HDRIVE-W-LOW 

56.5kHz HDRIVE-N-M1, HDRIVE-W-M1 B 

D 86.0kHz HDRIVE-N-M2, HDRIVE-W-M2 

F 93.75kHz HDRIVE-N-H1, HORIVE-W-H1 

4.8.4 Picture size, position and distortion adjustment 

Adjust in the FACTORY mode. 

Adjust picture size to the value shown in the adjustment value list. 

4.8.4.1 Picture tilt adjustment 

"[No.6:93.75K/75Hz 

Set the OSD screen to the ROTATION with the SELECT buttons on the front panel and adjust the 

raster tilt to the horizontal to the CRT face with the (+) and the (-) ADJUST buttons. 

4.8.4.2 Raster position adjustment 

“Factory 20 All of timing (preset, user and 
. initial) ° ; 

SWi00, BNC side 
(1) Input the all adjustment timing of the pattern with the crosshatch. Set the OSD screen to the 

H-POSITION with the SELECT buttons on the front panel, and adjust the horizontal raster 
position to the center of the picture with the (+) and the (-) ADJUST buttons. 

In this case adjust the raster size to 390£10mm and'| L1i—L2 | <= 3mm. 

(2)For the timing less than Fh: 40kHz, adjust the value to +40 count. 

4.8.4.3 Vertical linearity 

4 Adjustment mode / set: put:signal /:pattern 

Vertical linearity Factory 2* No. 7 : 31.5K / 60Hz 

id SW100, BNC side 
“It is also possible in the normal mode. 

(1)Adjust the vertical size to 28544 and the vertical position to be almost the center. 

(2)Adjust the vertical linearity so that the sizes of the top (the second from the top) and the bottom 

(the lower most) of the picture are equal with VR400. 

4.8.4.4 Left and right distortion, size and position in picture adjustment (All mode) 

#::input.signal / pattern 

No. 6 : 93.75K / 75Hz for step (1) 

only, Step (2) to (5) are all of 

timing’ 

SW100, BNC side 
*Preset timing only applies to the left and right distortion. 

All of the preset, user and initial timing apply to picture size and picture position. 

"22. size and position 

4-12 



(1)VR700 adjustment 

A) Display the reverse cross of timing No. 6. 

B) Set the BOTTOM-PCC to MAX. 

C)Adjust the vertical line of the image to be straight. 

Adjust the vertical lines at the center to 
be straight. 

(2)Set the OSD screen to the PCC-AMP, PCC-PHASE, PCC-CENTER, PCC-BALANCE, PCC- 

BOTTOM, PCC-SINE and PCC-CORNER with the SELECT buttons on the front panel, and 

adjust the lines on both sides of the picture to be straight with the (+) and the (-) ADJUST 

buttons. 

(3) If the distortion on the left and right sides of the picture differs, set the OSD screen to the PIN- 

BALANCE, the KEY-BALANCE, with the SELECT buttons on the front panel, and adjust so that 

the left and right sides are balanced visually with the (+) and (-) ADJUST buttons. 

(4)Set the OSD screen to the H-PHASE, with the SELECT buttons on the front panel, and adjust 

. the horizontal raster position to the center of the picture with the (+) and (-) ADJUST buttons. 

(5)Set the OSD screen to the H-SIZE, with the SELECT buttons on the front panel, and adjust the 

horizontal raster size to the value shown in the adjustment value list with the (+) and (-) ADJUST 

buttons. 

4.8.4.5 DBF amplitude / phase adjustment (NOTE : This item is not needed for general repair.) 4 

Adjusim dey. nput signal / patterr 

’ 

DBF amplitude / |Factory2 = | Eachtiming” ss 

1 Phase SW100, BNC side Full white =” 

* Initial data applies to DBF-H-AMP and DBF-H-PHASE only. 

(1)Connect the oscilloscope to the TP-DBF and the R video signal output on the PWB-MAIN. 

(2)Set the SW100 on the PWB-DISPLAY to the BNC side (FACTORY-MODE). et 

(3)Set the OSD screen to the DBF-H-AMP with the SELECT buttons on the front panel, and adjust 
the horizontal parabola wave amplitude to the value shown in the adjustment value list with the: 
(+) and the (-) ADJUST buttons. 

(4)Set the OSD screen to the DBF-V-AMP with the SELECT buttons on the front panel, and adjust 
the vertical parabola wave amplitude to the value shown in the adjustment value list with the 
(+) and the (-) ADJUST buttons. 

(5)Set the OSD screen to the DBF-H-PHASE with the SELECT buttons on the front panel, and 
adjust the phase of the horizontal parabola wave on the image signal as follows with the (+) and 
the (-) ADJUST buttons. . 

' 

' Horizontal parabolic wave 
Vertical parabolic wave 

N A 
iin ati |_| osr-v-ame 

TTY I cal 
Lt} __simagesignal =— LI 

1V 

OBF-H-PHASE 

' Each center of the 
Image signal : horizontal parabolic wave 

‘ and the image signal 
wave is agreed. 
(within +0. 11sec) 

V ¢ DBF amplitude adjustment DBF-H-AMP/PHASE adjustment 
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4.8.5 Cut off adjustment 

IPPy 

mes 

'° Cutoff No. 6 : 93.75K / 75Hz 
SW100, BNC side Sync signal only 

(1)Input the timing No. 6. (R, G, B, OFF) 

(2)Select the BIAS 1 and set the BRIGHT-CENTER to"150", the SUB-BRIGHT to "110" and R, G, 
B-BIAS to “20°. ; 

(3)Adjust the luminance of the back raster to 0.2540.1cd/m2. 

A)In case the luminance is 0.25cd/m? or more, adjust the SUB-BRIGHT. 
B)In case the luminance is less than 0.25cd/m2?, adjust the R, G, B-BIAS. 
In this case, adjust the data of the R, G, B-BIAS to be the same value. 

(4)Adjust the color coordination to the value in the following table with the two colors except the 
base color. 

(5)Adjust the luminance of the back raster to 0.30£0.05cd/m? with the SUB-BRIGHT. 
‘When it is adjustment impossibility only with the SUB-BRIGHT, adjust the BRIGHT CENTER. 

(6)In case the color coordination of the back raster is different from the above value, repeat the : 
steps (4) and (5). , ee 

(7)Confirm the back raster disappears when setting the BRIGHT to min.. 
(In case of not disappearing, set the BRIGHT to min. and the back raster to the disappearing 
point with the SUB-BRIGHT. Secondly change the BRIGHT CENTER and adjust the luminance 

of the back raster to 0.3040.05cd/m?, readjust from the step (3).) 

(8)Select the BIAS 2 and change the BIAS data of two colors except the base color, and adjust the 
color coordination of the back raster to the value in the following table. 

(9)Select the BIAS 3 and change the BIAS data of two colors except the base color, and adjust the 
color coordination of the back raster to the value in the following table. 

(10)Adjust the BRIGHT MAX to 3cd/m2+0.1cd/m?. : 

1 Color x 0.283+0.01 0.316+40.01 0.34540.01 

coordination y 0.297+0.01 0.326+0.01 0.359+0.01 

* Attach the flow chart on the next page. 

i= 

, ry 
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ut off adjustment procedur: 

Select the BIAS 1. Set the BRIGHT CENTER 
to "150, the SUB-BRIGHT to "110" and the R, 
G, B-BIAS to "20". 

he luminance of the 

back raster : 0.3040. 1nj Vary the SUB-BRIGHT. 

Vary the R,G,B-BIAS. 
(Set the each value of the R,G,B 

data to be same.) 

The color coordination of 

the back raster 

=0.2830.01 

=0.2970.01 

Vary the R,G,B-BIAS. 

The luminance of the back 

raster=0.30nit+0.05 Vary the SUB-BRIGHT. 

The luminance of the back 

raster=0.30nit0.05 
Vary the BRIGHT 
CENTER. 

The color coordination of 

the back raster 

x=0.2830.01 

=0.297+0.01 Set the BRIGHT to min. and the back 
raster to the disappearing point with 

the SUB-BRIGHT, and select the 

BRIGHT CENTER. 

hen setting the BRIGHT to 
min, the back raster 

disappears. The luminance of the back 
Vary the BRIGHT 

aster=0.30nit:0.05 ds CENTER. 

Y 

Select the BIAS2. 

To be continued to the next page. 
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To be continued from the previous page. 

Select the BIAS2. 

The color coordination of 

the back raster 

x=0.316:£0.01 

=0.326£0.01 

Vary the R,G,B-BIAS. 

Select the BIASS. 

The color coordination of 
the back raster 

* x=0.2830.01 
=0.2970.01 

Vary the R,G,B-BIAS. 

* Type 1 only . 

x=0.3450.01 
y=0.359+0.01 

Select the BIAS1. 

Vary the BRIGHT MAX. 

The luminance of the back 

aster=3.0nit0.1 
Vary the BRIGHT MAX. 
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4.8.6 RGB drive adjustment 

HS: 
poteries 

No. 6 : 93.75K / 75Hz 
SW100, BNC side Full white and Window 

4.8.6.1 R, G, B drive signal adjustment (Adjustment for COLOR-1) 

(1}Input the timing No.6... : ; 

WINDOW picture (Input amplitude = 0.7Vp-p) 

(2)Set the OSD screen to the CONTRAST with the SELECT buttons on the front panel, and adjust 

to MAX with the (+) ADJUST buttons. 

(3)Set the OSD screen to the BRIGHT with the SELECT buttons on the front panel, and adjust the » 

data to the center value by pressing the (+) and the (-) ADJUST buttons simultaneously. 

(4)Set the output of the signal generator A to the window pattern (Approx. 80 mm square at the 

center of the CRT picture), input G signal only. ei 

(5)Set the OSD screen to G of the COLOR-1 with the SELECT buttons on the front panel, and adjust 

_ the luminance to the value in the following table with the (+) and the (-) ADJUST buttons. 

(6)Input BLUE, RED and GREEN signals and select B and R of the COLOR-1, adjust the color 

coordination to the value in the following table. 

(7)When setting the CONTRAST to 30cd/m?, the value for the change of the color coordination is 

within +0.015 for both x andy. . 

* Adjust the value of the COLOR-2 and COLOR-S to the value in the following table with the same 

procedure. : 

Note) Make sure to set the OSD screen to COLOR 1 after adjusting COLOR. 

(The preset of COLOR is to be the COLOR-1 of the factory preset by executing this 

operation.) ; 

a ee 
fewnoow «| 780 | 680 | 680 _| (Reference value) 

Type 1 | wawinDowWcoor [x | 02s | asie | ose | 0005 | 
Pee Full white luminance (cd/m?) 10843 

4.8.6.2 ABL adjustment 

Sti ie os 

—.?-Funetion (2 6 -|sAdj ‘Sete ignal: Py eee 
» TABL No. 6 : 93.75K / 75Hz 

| «dll ite 
(1) Input the timing No. 6. 

(Full white picture input amplitude = 0.7Vp-p) 

(2)Set the OSD screen to the ABL-ADJUST and adjust the value to 108cd/m2+3 in the COLOR-1. 
In this case, the picture size is set to the approximate value of H position in the adjustment value 
list. 
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4.8.7 Purity adjustment (Execute when changing CRT.) 

= zi : 
$igg.c} OG bib dase 

ry 
No. A : 30.10K / 70Hz 

| SW100, BNCside_[Fullred 
(1)In case NG occurs at adirection when checking the magnetic tolerance (45 degrees turn), adjust 

purity within the following range. Make sure to adjust purity in the FACTORY mode and chec 
after degaussing with the hand demagnetizer.* 

(2)In case check in the above step (1) is OK, check at all of the other directions. Individual 
adjustment is possible in each checking at the swivel angle is -45, 0, and 45 degrees and at the 
magnetic field of the tube axis Bz=+0.04mT. 
Confirm the uniformity of luminance in Bz=OmT is 80% or more. 

(3)Confirm picture performance of mis-convergence, distortion, etc. after finishing the above step (2). 

Note : *; Refer to "4.14 How to degauss with hand demagnetizer" on page 4-30. 

4.8.8 Focus adjustment 

a a 

ocus Factory 2 No. 6 : 93.75K / 75Hz 
. SW100, BNC side Character H, Crosshatch 

As to the steps from (1) to (2), input the character H pattern of the timing No. 6 and the crosshatch 
pattern. Bg a 
As to the step (3), input the character H of all of other preset timings and the crosshatch pattern. 

Static focus adjustment 

(1)Display the crosshatch pattern of three colors and adjust the focus as the following steps. 

ii Normal or Reverse display 

Vertical line Reverse display 

Set the focus to FOCUS JUST 

at the center of the vertical line 

on the right (C seal part) . 

Set the focus to FOCUS JUST 

at the center of the picture (O 
seal part). 

Horizontal line Normal display 

(2)When the DBF voltage is short or over, set the OSD screen to DBFH-AMP and DBFV-AMP 
with the SELECT buttons on the front panel, and adjust the AMP with the (+) and the (-) ADJUST 
buttons. 

Adjust the focuses to be uniformed on the screen by repeating the step (1) to satisfy the 
following judgement conditions. 

(3)As to all of other preset timings, when the DBF voltage is short or over, set the OSD screen to 
DBFH-AMP and DBFV-AMP with the SELECT buttons on the front panel, and adjust the 
focuses with the (+) and the (-) ADJUST buttons. . 



ss pomm mame COO, QUE GND SES SRE: 0D) SOG SI SS SNS SSN SG SEE GDSEI NN SON SAN GOO SU SOE SR SE SOLES SE General adjustment 

Focus judgement depends on the following. 

. Judgement pattern Note 1:, Note 2: 

No. 6: 1600x1200 | Judge with pattern A, and judge finally with pattern B 

93.75K / 75Hz as to the doubtful judgement. 

ote Judge with pattern A. : 

Note1: PatternA : Font 7x9 Cell 10x11 Character H 
Pattern B : Font 7x9 Cell 15x17 CharacterH 

Note 2: Focus setting; Normal display is judged by the ratio of core : halo. 
Reverse display is judged not by relative comparison with the other 
part on the screen but by whether the character H in the part is 
formed to be possible to judge as character H or not. 

00 FOCUS PACK 

a 
FOCUS2-VR 

: 02 
03 

@ 01 02 03204 05 06 Oy). FOCUS1-VR 

A 

* The numbers are the SCREEN-VR 

address of the DBFH-FREE * Don't change : 

and the DBFV-FREE. . FREE data. 

Focus attention point . Focus pack 

4.8.9 Convergence adjustment (Execute when changing CRT.) — 

Convergence 

% SW100, D-sub Crosshatch 

Adjust the following in the NORMAL mode. 

(1)Set the OSD screen to the H-STATIC with the SELECT buttons on the front panel. 

(2)Press the (+) and the (-) ADJUST buttons simultaneously. (In this case confirm that the data of 

the H-STATIC is displayed the level 50% on the screen.) 

(3) Adjust the horizontal and the vertical convergence with the CP ring (Magnet 4P and 6P) on the 

CRT at need. Adjust the center of the picture mainly. 

Do not adjust the purity (2P) magnet. 

RorB LLL LLL ' 

G ea eee | 

BorR RWS A 

The vertical convergence 
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<CP-ASSY structure and how to adjust> 
C and P indicate the initials of Convergence and Purity. 

Purity (2P) | Deflect the electron beams (R ¢ G « B) to X and Y directions and pass the beams 
to the exposure point. 

4P magnet | Deflect the side beams (R « B) to the different direction. 
6P magnet | Deflect the side beams (R « B) to the same direction as the center beam (G). 

Ann 
A : 2-pole magnet (purity magnet) 
B : 4-pole magnet 

C : 6-pole magnet 

Figure. CP-Assy 

Adjust to combine red with blue by two of 4P magnets and red and blue with green by two of 
6P magnets. ’ 

(a) Movement of 4p magnet and beam (b) Movement of 6P magnet and beam 

4.8.10TCO adjustment 

No. 6: 93.75K / 75Hz 
SW100, BNC side [CharacterH 

“It is also possible in the normal mode. 

- Adjustment mode / set :| =38:s:input signal / pattern 

<Cancel voitage adjustment> 

_ (1)Input the character H pattern of the timing No. 6. Select the adjustment item "CONTRAST" with 
the SELECT buttons on the front panel, and set the contrast data to 50% with the ADJUST 
buttons. 
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(2)Set the TCO disc probe*' as follows. 

Measure the signal of the TCO disk prove with the oscilloscope (1mV/div). 

*1 TCO disk prove : Temporary electric field instrument with disk type 

Note : Set the oscilloscope to the external trigger mode and input H-sync of the monitor to 

trigger input. 

Note : Keep the monitor for measuring 2m away from the other monitor. 

(3)Adjust VR5F1 on the PWB-MAIN and set the voltage of waveform (p-p value) to the minimum. 

JIG TCO disk prove 

Oscilloscope 

Don't cross the monitor. 

1) Turn VR5SF1 clockwise completely and make 

the state that cancel is not active. | 

2) Fit the peak point A to the vertical line. 
' 3) Turn VRSF1 counterclockwise slowly and 

adjust the intersection point of the vertical 

line and the waveform (The point with @ 

shown in the left figure) to the same electrical 
potential as the flat part on the left of the 
waveform. 

The state that cancel is 

not active. 

Note : Make sure to connect the 

aluminium frame of the chamber 

in the place for TCO adjustment 

to GND. (Due to noise occurring) 

The best state that 

cancel is active. 

<Pattern 1> 

a - rer 1‘ /- - - SO  - - - - Adjust the point A 

to be on this line. 

<Pattern 2> 

---- — Adjust the point A 

to be on this line. 
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4.8.11 Factory preset 

gore. Fat <9 rf 3 Z Ss 
eyes ght SS 

Each timing 

(1)Set the selection of the color coordination to COLOR-1 for all of the adjustment timings. 
_ (2)Set the SW100 on the PWB-DISPLAY to the D-SUB side (NORMAL MODE). 
(3)Select the CONTRAST and the BRIGHT with the SELECT button on the front control panel. 

Press the (+) and the (-) ADJUST buttons simultaneously and adjust the CONTRAST to the MAX 
and the BRIGHT to the CENTER. 

(4)Select the ROTATION with the SELECT button on the front control panel. Press the (+) and the 
(-) ADJUST buttons simultaneously and adjust to the CENTER. 

(5)Select the H-STATIC with the SELECT button on the front control panel. Press the (+) and the © 
(-) ADJUST buttons simultaneously and adjust to the CENTER. 

(6)Select the PURITY with the SELECT button on the front control panel. Press the (+) and the 
(-) ADJUST buttons simultaneously and adjust to the CENTER. 

(7)Set the adjustment items except the above items to contents in the table shown below in the 
factory mode. 

Setting classification 

by timing Common 

Setting contents Adjustment item 

CONNECTOR ~ 

POWER-SAVE 

MOIRE-CLEAR 

MOIRE-CLEAR LEVEL 

CLAMP-PULSE 

D-SUB side 
“ON 
OFF 
255 
BACK 

(8)Set the power switch to OFF. 

(9)Set the SYNC TERMINATION switch on the rear input connector as follows. 
Type 1; Set to 1kQ. 
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4.9 Inspection after adjustment 

4.9.1 Electrical capability 

Inspect the electrical capability after setting the CONTRAST to MAX and the BRIGHT to the 

CENTER by pressing the (+) and the (-) ADJUST buttons sin tpaneously: 

4.9.1.1 Degaussing coil operating» 

Confirm that the picture vibrates and then stops when setting the degaussing switch to ON on the 

front panel. 

4.9.1.2 POWER SAVE function sseabibaes 

Power save function Rome [ee eae 
i an 

input the full white signal of the timing No. 6 by disconnecting the R, G, B signals. 

Set the OSD screen to the POWER SAVE with the SELECT buttons on the front panel and set the 

POWER SAVE function to ON with the (+) ADJUST button. . 

(1)STAND BY MODE 

(A) Disconnect the H-SYNC signal. After 10 seconds, display the POWER SAVE on the screen 

for 2 seconds and confirm that the high voltage goes down. 

Confirm that the POWER LED blinks at 0.5-second intervals and that the power consumption 

is 110W or less. 
(B) Confirm that the picture comes again as soon as inputting the H-SYNC. 

(2)SUSPEND MODE 

(A) Disconnect the V-SYNC signal. After 10 seconds, display the POWER SAVE on the: screen 

for 2 seconds and confirm that the high voltage goes down. 

Confirm that the POWER LED blinks at 2-second intervals after the high voltage goes down. . 

Confirm that the consumption power is 8.5W or more 15W or less. 

(B) Confirm that the picture comes again within 3 eeconds after inputting the V-SYNC and that - 

the high voltage restores. 

(3)\COMPLETE MODE .- 

(A) Disconnect the H-SYNC and V-SYNC signal simultaneously. After 10 seconds, display the _ 

POWER SAVE on the screen for 2 seconds and confirm that the high voltage goes down. . 

Confirm that the POWER LED powers on for 3 seconds and off for a second after the high 

voltage goes down. Confirm that the consumption power is 6W or more 8W or less. 

(B) Confirm that the picture comes again and brightens presently within 12 seconds after 

‘inputting the H-SYNC and V-SYNC and that the high voltage restores. 

4.9.1.3 Confirm the MOIRE-CLEAR function 

-- |. te: Funetion <3 = 

: . |MOIRE-CLEAR 

“J function 

: Adjustment mode‘/ sets] 2°32: 

rNormal~~*~*é«dCWNo. 4: @8.7K/75.iHiz 
SW100, D-sub MOIRE pattern removed one 

dot alternately 

Input the timing of MOIRE. pattern removed one dot alternately (checks) to confirm the auto 

calibration. Set the MOIRE-CLEAR function to ON and confirm that the picture vibrates to the 

horizontal. : 
| 1 line 



4.9.1.4 Confirm the PURITY function 

After inputting the full white signal of the timing No. 6, set the OSD screen to the PURITY with the 
SELECT buttons on the front panel. Confirm that the color coordination at the peripheral of the 
picture changes by pressing the (+) and the (-) ADJUST buttons, and that the color coordination 
goes back to the center by pressing the buttons simultaneously. 

4.9.1.5 Focus and picture performance 

The almost whole picture is clear. 

4.9.1.6 Fix the parts ; 
(1)After finishing the adjustment inspection, fix the FBT focus pack; FOCUS 1, FOCUS 2 and 

SCREEN-VR with he yellow or white paint. 
(2)Cover VR601 on the PWB-MAIN with the DHHS-CAP. Use the adhesive TSE3940. 

DHHS-CAP 

TSE3940 

4.9.1.7 Confirm the luminance of the full white 

|Normal so No. 6: 93.75K/ 75Hz 
SW'00, D-sub side [Fullwhite 

Confirm that the luminance of the full white is the DRIVE signal adjustment timing (A, B, D, F) and 
the following value. ; 

The luminance of the full white (cd/m?) 

[ Tosormore | S0ormoe | Bormore | 

é.«-Funetion : Adjustment mode /.set -Input signal /:pattern 
"=: Luminance and color |Normal ==———s No. 6: 93.75K /75Hz 

‘|coordination uniformity |SW100,D-subside [|  sti(‘itisSY 

The ratio of the luminance at the center and at the peripheral is 75% or more. 
The difference of the color coordination at the center and at the peripheral is A x, y < +0.020. 
(Confirm the difference between the COLOR 2 and the COLOR 3 by the visual inspection. The 
difference of the color coordination at the center and at the peripheral between the COLOR 2 and 
the COLOR 3 is A x, y < 0.020. Do not change the color by the abrupt contrast change. 

cae 

4.9.1.9 Confirm the color coordination of the full white 
Confirm that the color coordination at the center of the full white is within the following value in the 
drive signal adjustment timing. 
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Confirm the color coordination of the full white 

re ” 0.28340.010 0.31640.010 |- 

0.297+0.010 0.326+0.010 0.359+0.010 

4.9.1.10 Confirm TCO adjustment (Confirm disc waveform) 

How to measure is same as <Cancel voltage adjustment> in 4.8.10 TCO adjustment. 

Set the trigger input of the oscilloscope to the INTERNAL TRIG. and trigger with the waveform 

voltage of TCO disk probe. 

Confirm the peak in the voltage such as V1 and V2 shown below are within 2.0mV in disc waveform. 

Regard the disc waveform the voltage is more than 2.0mV as NG. 

4.9.1.11 Others : 

(1)The change in pressing the PUSH button is smooth and the abnormality of noise etc. is not 

detected. ae 

(2)Do not flow synchronization from ON-OFF of the power switch. 

(3)Confirm the POWER LED is ON. 

4.10 DDC function check [Use DDC tool (special supply)] 

Write by combining with the PC (IBM-PC compatible). : - 

Confirm the clock built-in the PC is set correctly when preparing for writing. 

As to details, refer to the exclusive software [N & R Chassis EEPROM EDITORS FOR WINDOWS 

(special supply)]. : 

4.10.1Writing and checking of DDC*EDID data ° 

(1)Select the symmetry model in compliance with the display of the monitor. (Execute this 

operation first only when setting up the monitor or changing the model. 

(2)Turn on the monitor. 

(3)Write the data to EEPROM for DDC in compliance with the display of the monitor. The contents 

of the data is specified on the next page. In this time, confirm the indicator of the LED is green.. 

(4) Turn off the monitor in compliance with the display of the monitor and on again after 2 seconds 

or more. 

(5)Check the DDC function in compliance with the display of the monitor at 1 second or more after 

powering on. Confirm the indicator of the LED in green. 

4.10.2 Serial number setting (Type 1 only) 

(1)Serial number setting specification 

Read the above serial number with the bar cord system and set the serial number with the 

following conversion. 

S/N -. 16 ary conversion -— Save data in order of the lower order (As VESA standard) 

(Ex.) 512002978 - 1E848BA2 > AdressOC : A2 

Oo AdressOD : 8B 

AdressOE : 84 

AdressOF : 1E 



Adjustment procedure Sane wea Cees SONAR SEN NL HONE NINE GE NE SE NE NE NE NE GE SNS SN NN NN RO ME Se SE we EA s : 

4.10.3The contents of DDC data writing 

The contents of DDC writing data is as follows. 

"Data (EDID)Reference 
. OO ff ff ff ff ff ff 00 34 ac e040 * * * * 1, tLe data ofthe left 

; W Y 01 00 Oe 26 Ic 69 e8 04 88 a0 57 4a 9b 26 
TFW910SSKTKW |W-MEL-2.7xT| 12 48 4c 24 67 80 a9 4f 81 Sf 61 4f 45 4f 31 4f/W : Week of 

01 01 01 01 01 O1 ta 4f 40 el 60 bO 32 40 40 80 manufacture 
13 20 7c Id 11 00 00 le 86 34.00 66 51002740), 

_ | 20 a0 33 00 64 1d 11 00 00 1a 02 3a 00 a0 51 00 sserustncture 
_| 27 40 20 a0 33 00 7c id 11 00 00 la ea 24 00 a0 

S : Setthe check 
SAM with PC. 
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4.11. Timing chart 

[H-SYNC ] 

[ VIDEO 1 VIDEO signal level 

set up signal level 

[ V-SYNC } 

[ VIDEO J 

* Refer to the next page for the preset timing 

4-27 



4.12 Adjustment timing 
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2 eA Oe Adjustment Value fist 

4.13 Adjustment value list 

The horizontal size, the vertical size and DBF-H amplitude are within the following value. 

Horizontal size (mm) Vertical size (mm) DBF-H amplitude 



4.14 How to degauss with the hand demagnetizer 
General notice 

Degauss with the power of the monitor ON. 

For using the hand demagnetizer, leave 1 ~ 1.5m or more from the CRT surface, when powering 

the degauss switch On or OFF. 

Do not use the hand demagnetizer of *ring-type but *bar-type. 

bar-type <> -  sing-type zen 

For the CRT surface, side and back, degauss as carefully and slowly (1m /3 seconds) as 

possible. When keeping the hand demagnetizer coil at a distance from the CRT surface, work 

as slowly as possible, as shown below. When keeping quickly it at a distance, the stripes 

remains at the corner on the screen. 

SW 1m or more 

—\ >, 

*Pull the hand demagnetizer slowly (1m/3 

seconds) from the center of the CRT surface. 

How to have and use the hand demagnetizer 

Turn the axial-direction of the — Do not turn the axial-direction of 

hand demagnetizer at a right os the hand demagnetizer to the 

angle with the CRT. “+ parallel to the CRT. 

Keep 2 cm or more As it is possible that aperture 
irom the CRT surface. grilles twine themselves 

-around, we recommend the 

following plan. 

Attach the styrene foam 

to the head side. 

Moving the hand demagnetizer to the CRT surface as carefully and slowly (1m/3 seconds) as 
possible. Then, turn the hand demagnetizer 2 ~ 3 times slowly around the side of CRT. 

Do not use the hand demagnetizer on the rear 

cover of the shadow area. 

Note: In case of needing to degauss the rear 

cover area, bear in mind that you must 

degauss slowly (1m /3 seconds). 

Use on the bezel 

zone like this. 

Moving the hand demagnetizer to the CRT surface as carefully and slowly (1m/3 seconds) as 
possible. Then, turn the hand demagnetizer 4 ~ 5 times slowly like the under figure. 

Keep 2 cm or more 
from the CRT surface. 

CRT 

Finally, remove from the CRT surface as slowly (1m /3 seconds) as possible. 

4-30 
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