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Ml Preface
Ml Before You Start

General Satety Precautions

Usg an is¢laion transforrer in the power line and AC
supply @ troudleshoo.,

When serviciag, observe the original lead deess. espe-
eidlly mn the high veltaps cimuits. B 2 short cirzult s
found, replace abi parts which have been overhezted or
domaged.

Befora turing the dispiay on. measure the resisunce
berwasn B+ [ins and chassis ground. Connect the nega-
dve side of 2o ohrmmeer o the B+ lines ead dhe positive
side to shassis ground Each Fne should have more
resisssance than the following specificaions:

B+ Line i Minimum Resistance

+215V 148.25K0

+7EY a8 5580

+15.0V 1.17%8

-2y 33.38K0

#+65 3V 3.390

+5.0V 1.32K0

Ly

Potent.als. as Sigh as 23k arc present when this display
5 in operation. Cperatian of the display without e rear
cover involves e danger afa shack hazard from the
dispicy power suppiy. Servicing shouold oot be al-
tecpred By anyonz who is net tieroughly familiar with
the precautions nezessary wher working on high voli-
age couipment, Always discharze the anzde of ke pic.
e iUk {o the cigaley chisses hefore handling the Lube.

After servicing, B sere (o check the ilems listed in the
Safery Checkaul, pelow before reiurniag the servaesc
unit o the SuSmOmEr.

L

Safety Checkout

The following checks must be mode afier comeciing the
ariginal service problem and before the unit is retemed o the
CRsiamer.

1.

[

Lal

Check the ares of your repeir for unseldersd ot godrly
soldered connezuons. Check the ertire board surface for
sclder spdashes and bodzes,

Chech the int=: board wicng 1o =atoce thal =g wires are
pinciied of coared with high-wariage resisiocs.

Check that all comtrsl knohs, shizlds, covers, grouad
straps and MEURING haréwars have been replaced.
Makde absglotely sere you bavz caplaced 21 the iesila-
1005,

Look for any unaothorized czplacement parts. partize-
Yarly wansistare, that may bave B2en instaled dueing 3
previes t2pdie. Pome them out o the cussomet land
rezommend their replacamer

L ook for paris which. though fuastion.ng, show obuipus
sions of deterivpaion. Point them 2ut ta the cusiomer
and recem:nand their replocemerd,

Check the Une cond for crzcks and cbrasice. Recom-
mend the replacemect of any such line cord g the
CusIOMer.

Afler making any repawr, cieck the B— and HV o zze
whethar they are at the walaes spezified. Make sure your
instraments are accurme; if your BV meler alwiys
sharas 2 dow HY, check Lhe mzter o ensare Wois nal
malfuaciioning,

Carry out Lhe leakaze current cheels as delaiied below
gwerleaf.

{ eakage Current Cold Check

Unpiug the AC cord and soninect a jurmper berwesn the
Lerdh e on te plue

T an the display power swilgh

Lise cm chinmeber by memers the 2eadeegs viee be-
Lt L jurmepered AC st il
zahint pactan ke dispiay, such ossooewhoads, wrminaly
womirud shalis, gl

When an capaed ez arl haw 2
retier patk o the cissis, he raading should nebaowesn
240k aed 326, When cxpueted s docs net hove o
e path o e sitesis, (e tembing maqe b,
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GB00 Service Manaual ' '

1.1. Monitor Control Locations &
Functions

FX o T

R Senet
Ga

1 b
‘ R ECA.LLJ OMCES - F | - l_‘L
b
i !
\ T | |
) !
i ! )
i i | i
oRololo e
L. P S s

KEY TC BUILT-IN MONITOR CONTRQL FUNCTIONS

1 | FactonFSztli‘n% Aecail | Press to RECALL burtan for recall the origional isclary settng and dJm
i unctio CSD pattam is on screen.

Prass 1o call up OS50 functions orte screen ard confim the “+, =" butiar

—

!

e | Push Button for QSD

QO and Seiection sedecton for G800 icon.
: Coanfirm :

3 “ Button for Adjusti “* oytien bor adiusting the seting and decreasin d selection the 03
@ | oG and 080 0 | or adiusting the seqng &0 Tan oo an

Functian Selection
4 =+" Bultpn for Gdiusting " " huton for adjusticy the seting and ircreasing anc seastion tha O}
e * Setting and Ogi} 9 ‘ : ¢ fun%'.io.". |c|:::|n. 2

Functicn Sefection

(5} Power QrfOH . Hard pewer OréO button, Adjacent LED is it when on. The LET coir
| | +=en tor rorral —onditon and change to arange for DRMS condilitn

141



' Product Specificatior

1.2. Product Qverview

The monitor instalied in the G800 { GECO-1
described in this sarvice manual has the fellowing features:

I phom

[m

EPA Enesgy Sear Standby < 30 warrs

1.5. Video Specifications

© 20 inches 0.28mm dot mitch camventional € R.T 1.5.1. Video Ampiifier Performance
: .30-88kHz horzonal scanning N
& scmmdi orEen o refsesh T . O Bandwidth {dot rate} ... 135MHz
o ertical reftesh rale seannin
t B Ve ] . ) C Tvpical [G%-90% rise and Fall imes.__calealztian
G 28 totzl memary medes in standard configuration 540
3 Tini . ¥
O Tniversal segmented auto r.':_nge Pawer Supply O Vidas cenezator fse f fall titves 235 maximem
O VESAMT A compliant power menagenenl O Ssope and prabe bandwidith. 330%Hz minimem
_— [0 Frobe capacitance. . ....... 2.5pF
RT Characteristics
3. C O Owvershoot/ Undershoot. . .. 10% maxicam
O Sereer Size. ... ... 20inches T Syncongeen............ Amplicde : TlAmY misimur
O Faceplme Trpe ... .. RS Cylinder sy7nc on green amplituds @ 286mY maxicwm
= Phosphor Det Fich, ... 0.28mm, spe pitch
S Elecwonmm. ... ... .. 23anm, 1n-Line high 1.6.2. Wideg input Signal Characteristics
resplution gun O Video T¥Pe.eveenennnns Analog
O Deflecton Anzle .00 9} degre diaganal 3 Amplitede .............. 700mV mazimum
O Shadew Mask. ... Tnver O Video Input [mpedance ... 73 Ohmztls
O Phosphor Type ... oovvvee P22 O Optional BRC 12B video Conascior fin Agsign-
3 Phosphor Persisience ... ... ivedium Saon mente:
21 Standard Ligh: Transmissizn 32% Trpical

: i o 3
(T2 %P3
0% 288 &

1.4, Power Specifications .
iR
i

1.4.1. Power Supply
0O A/C Receptacls. ... ... IEC320 i
M Powet Sapply Type .. ..... Universal 1 Pinl Signal | pin.  Signal pin| Signal
O AJC Line Voltage Ranges .. B8VAC13IVAC i - - - -
LSOV A 264V AC ‘1 |Red wd_eo § 1Recreiun | 51 | Monior GND
E B SOOI 2 | SGreenvideol 7  |[Greeprel.my12 | SDA
CLi TR LSS 2l b z -
o .;..«C t:(r;c equency Banges e 3 |Buewides |8 [Bluereturn [13 [H. sy=e
O [orush Comenr ..o ..., M) M ar - -
SOARELY (ot ooid start) : I| :WF SN QO :D pin ‘I: V. CS}:ﬂ’\tUJﬁ
) Sl |
Laakage Cument - £35mA & pin 1 YR Pely 3

Degauss, oo voea e ee . o ARIOMALE aRg Maneal
B () minutes for 3
full recovaryl

1.6. Sync Input Signal Charac-

1.4.2. Power Managem#nt teristics

2 Sumnacy of opereting salcy: 16.1. Separate Sync

APM LED Powar _ Automatic L ;
Stale Color | Consumption Re_lgwery O SyncType oo T
fme C Ampliwds oo oo 245 mirimuen
“0n Green < 150W i Mot applcable {Lase Hizh), DAV muxilagic Lowh
Slandby ; Jrange | < 30W <3 saconds C Polaeity.......o.....ovis Poailivz or Megilive
Susa Drange |« 8W =10 sEconds O Cyualsemon palass . o0 Mo aliowed
p=n
CH Jramge | = EW 1 <19 seconds 162 Gomposite Sync
If tegt | Greer 150W Mol aprlicable
Self tes i b | £ T SwyncType ............. TTL
3 Sirnaling complizot wich VESA DEME zuidalines 2 Ampliude . ....a .., 2RV miniaumiLzeiz Hisn)
T Nuwek 1597 peidelines . Sespemd < 50 walls, 2.8V maxtlog
[HIHES- RO O Balooity ovvnnnnn .. e Boiliee oe Mezatis:
1-2
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Leakage Current Hot Check

1. Pleg the AC cord irto the AC ouilen D not use an
isplation transformer for this check

[

Conneet a 1.3k, 10 watt resistar in parallel with 2 0.15F
capacitar betwesn each expused metallia part on the set
and a good eanth Found {soe How 5 Find a Goad Earth,
balow) as shorsm ia the diagram below:,

—

Leakaga Current Hok-Chazk Cieril
AC WOLTMETER

I

LASRF
|
To instiuments —T—e—="% i 7 Good manth
180001, 10W . graund

expoged metal
ElLt]

Example of Leakage Current Hot-Check Circuft

3. Use an AC voltmeter with 1000 ohmsfvels or mere
sensitivity vo measure the potential across the resistar.

4. Check each exposed meallic part, and measvre the
voltage at each point.

5. Reverss the palarity of the AC pluzinthe AL quilecand
repeat the above measurements.

6. The potemial ot any point shoyld not eaceed 073 volt
EMS. A leakage curtent wster (Simpson Moae| 2%,
R A WT-5404 or cuivaient} may be uied to makehe
heot checks.

Eeaiage current must nod exceed 0.3 milliamp. If 3 measure-

e is outside of the specified limit, (bere §s 2 possibility af -

a sheck hazard and the monitar should be mpired and re-
checked before it is rzwned 1@ the SUSIIMET.

How to Find A Good Earth

A cotd water pipe is 2 guaraniéed earth ground; the coverp
reraining serew on most AC gude: boses s aiso at &
ground, Tf the retaining scew is 1o be used as your e
graund, vesify that it is &t ground bry measuring the TeSisy
hetween it and @ cakd watsr pipe with an ohmmeter.
rrading shouid be zero (0) ohms. I7 a enld water pipe is
aceessible, connect a 60- 100 watt wouble light (notan
Tamp) between the hok side of an AC porwer recepracle ard
retatming screw. Try both slots, if necessary. 1o locate 1=
side of the line. The lamp should Light at norma brillian:
fae screw is at ground poteatial

-

Troabia ligit

How to Check Tor Earth Ground



GEBOD Service Manual

O Semationpulées - -.....-- . Adlowsed at horizonzl rate O Toml Times. . ......oi- - 130 Minures
O Equalization pulses ...._... Nat sllowed
1.7.3. Drop Test
1.6.3. Synec On Green N Compiiant with NSTA Projest LA guidefines
O symeType. . oovreeeiiees As per Apple O DropHeight .............. 5lem
B Amphitede ... L. 0V minknum (Logie High) O Test Birection............. 1 Comner, 3 Edges, €
~286mY max (Logic Low) ’
O POREY _ovoov.nenen. .. - Negadveicomposite 1.8. Preset Timing Mades
O Serralion _puls:s ........... Allowed at horizzatal (A8 1 display has 11 preset display modes canfigured dr
O Equalization pulses ........ Notaflowed manufaciuce, giveh in the following able:
1.7. Environmental Model No, | “HEKHZZ] - VFHZT | Dotx D
T o 81.250 65,000 | 1600212
1.7.1. Temperatura/Humidity/Altitude 02 79.976 | 75025 | 1260:t
02 55.580 75,060 11520
OPERATING :
RA o4 £3.081 |, 60.020 | 12800
O Temperaluts. ... - 10°C wo 40°C 05 boa0.2d41 | 74927 | 102440
O Retaive Humidity ... 0o 50%.non-condensation | g | 60.023 | T75.029  1024F
O altinede ..o <200 ta 3,0G4 feet 07 | ap7e5 | 7ass0 | s3ass
Nore: The display will aperatz within 10°C w0 40°C 03 45875 | 75000 0 8O0
in afl modes but may not mee: all the vigual perform- fal] 37.500 | 75000 | salxd
ance crileron Hsted in spec section 7.0 atiemperature 10 31.460 | 59.542 T Baoms
EXITEIMES. ] - T -
11 | 51280 ¢ 53400 GaCned
NON-OPERATING :

407 o +657C
0tz 955 nan~condansatian
A0 1a 12 000 feer

i Teperatore. .- -
0 Ralative Humidiey .. .
O Aldtude

1.7.2. Vibrabon Test

UNPACKED UNTT:
I Frequency . Amplitude | Acceleration(is)
1 ] 522Hz | D.25mm | -
2 | ze-sooHz | - | 0,253
Times/Cyele:
o RiseTimE  ooeooe..oo- L0 Minutes
O FallTime. ...oevoeenrs,- - D Minutes
O Mumber of Sweeps .. ... ... 1 Cyile
i Y TS . XYZ
O Total Tines . ooveeenn s &0 Yinules
PACKACED UNIT :
Frequency | Amplitude | Acceleration(G) 1
1 5-250Hz - | 109G
2 . f | R
Timesrlycle:
O Rise TG, canvoemevom o 10 Minules
o FallTime ... .vonnono. .. FOMinees
o Numberof Sweeps ... oo 1 Cxcle
O ARIS .o ee e eoae XY

1-3



Disassembly Instructions

2.3, Hemaving the Base and the RearCover ...... ... 21
2.2, Removing the Neck Board and Main Board .. .. ... 2-2
23 Removiag the Conlrot Board ... ..., ..., .... 2-3

13



G800 Service Manual

2.1. Removing the Base & the
Rear Cover

L. Remave the screw at the base. Refer to the fgare 2.1

(A
2. PReroove the bass.

3. Remove she six screws at the rear of the display. Refer

to the fizeze 222 (4),

Remove the rear cover,

n’ ﬂl i '!. [ .ftErW I

du

LT EN KLV T i g
T rtrrrrri,-[}mi ik iR
IPII]IIII'“IJ.IIII' rIIRIH
TIHI T AT & m-m:{i"" d

Figure 2-2 Reamove ithe Rear Cover

2.2. Rmove the Top Shield & Rear
Shield

Remove the seven serews. Refar to the fizare 2.3 (4).

3

Diszenneet the ground wire from the top shivld, Refer
ut thes ligure 2-3 (B).

3. Dasconpest the Nive groond wings [rom the negk sihheld

Figure 2-4 Iniernal Disassembly (Lefl Sidal

2.3. Remove the Neck Board & th

Main Board

“ke neck board is plugeed orin the CRT nock ond i onc
in 2 motal shiciding.

Discunnect ke pround wirg [rom e neck saeld;
o ahe Mo -5 4A)

d L Remove thz wo connzcted pios rom the maua b
und top shicld. Reler o the lizure 2.3 (3, Reler 1o the Mggre 3-3 ().
= Remove she lve surews. Roler (o (ke Flyume 2-4 (A 3 Ralease the vord cmumper, Reler tothe liuyee 225
5. Discanncu the grocad wirs tain the top shaeld. Rl < Qb the cable W indizated so Teee e cankes. Rele
Lo iha Ngare 2-4 B3 figure 2-6 (AL
& Belease the cramper cord from the top shaeld Referie 5. Chsconmeet the Lwn round wires fram the imaine
tha Rgune 2.3 20). Rafer wo the Newre 2-6 /B
5. Remove the connegtad pin. Beler 1o the oure 34
2-1

14



Disassembly Instructions

IMPORTANT NOTE 2.4, Remove the Control Board
To aveid risk of electric shock, before re- L. Remove the two serews [rom the contral board. Refer
moving the anode cap, made sure Idhe an- 0 tae figurs 2-7 (A).
= ode has been completely discharged as
high voltage may ramain on the anode for L. Remove the controt board.

extended time aler power off.

d

Remove the anode cap from the CRT. Referts the figure
-5 (D

" 3. Remowe the ground wire from the teck shicld, Refer o
the figare 2-6 (EL

Remove the neck shirld,

[

:b'

Remawe necy board.

& Remowes the maia beard.

tej

Figure 2-7 Hamove the Controf Board

L.~ Figure 2-5 Remove the Neck Board & the Main
Board

e

cla

by

il

g

Figure Z2-6 Remtove the Neck Board & the Main

Board
b

EY

2-2
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33
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Theory of Operation
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The Deflectfon Circuit ... ............ .. .. 332
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3.1. Switching Power Supply

The switching power sepply (SPS) used in this display is a
150% fyback mode type. The power supply provides 5%
outpls 215V, 78%, 15Y 12V 6.3V and #3W), Pleass refar
1 schematic diagram for deteils oF the curvuit kayout. The
inpul voltage is from SEVAC — 264VAC with an input
frequeney of 47Hz -— 62Hz. as showe in figure 3-1.

The curvent first passes through the EMI control circuie and
is regulated to DC by the bridze diode (BLH01) and fitter
capacitor (CO0T). Duriag rectificatian 2 lar ge current surge is
gencraied and a5 COOT has a very Low igapedance while being
charged the fuse, on/off switch and bridge diode aze alf liable
to be damapsd. For this reacan, o theemat resistor {NTCR) is
added before the bridge diode in arder (o limithe large sume:.
surge generawd during Lhe ckarzing of 1he capacitor.

Dwring rectification, C9LD is charged theoegh RO0F and
RO0d. When CO10H s sharged to 18V, IC90L 38424 sars oo
operts {for details, of the functions of this [T, please refer (o
the relevant cara sheet) ans outpuls a puise signal from Fin §
to set the ransistar Q902 in the ON swe, Ac this doe,
wansformer 7903, which is coceected in paraflzl, starts m
store pewsr. When the curtent 2assing tacough the resism!
R914, apé the supplementary curment from R957 and RPE4
1nta Pin 3 of IC501 reaches 1LY, ICOCT is neset, causing the
enerzy stored by tbe wansformer to reach the rated value, In
arder to prevent tha ronsferner from being saturated acd
causing damags o (he transiseer. when transiszor QP02 i3 in
the OFFE stzte, the encegy swored in the ransformer T903 is
-leased into the seoondary caoii e is regulated shzzazh the
variows output laaps aad filiers and convereed .he zguired
DC ourpue, In addinen to (s, at the appropriale lime. the
wiadings pinl -— pin2 supply Pin 7 af IC501 with 2 fixed
pawer sugply for normal aperation. Alsa. when windings pinl
— piad are in power $AVENT ACtive Stae. powsr 15 supplied to
Fin T of IC951 for acsmmal operatich.

N 800 Service Manual

In any of the above cased, dhe output pulse is verminaie
the FET is turned off, causing the valtage oa the outpus:
FET o rise repidly, and the veluge across the winding:
primary 13 reverse in polarity, thus tending 10 reset dr
within the core. Al thig point, the diodes D915 DO LS
D920, D925 and DUZ6 on lhs secondary suppiy wi
become forward biased 2nd begin to conduct, thus i
rinz cuerdy from pAmay (o the secondary, and chargs
secandary capasitoes.

There is also secondary winding the primary side a{1he)
supply which, through ciede DRUS and Q901 recharg
centrol IE%01 reservoir capazitor C9IS. This supply
kezp the IC901 running, In the event af 2 secandary
zircuit, the supply fails 1o rechacge, thus the voltages
Co16 drops to 2 threshe!d Limit below which the IC5H
sut and returms ta s lew current load operation,

Duriag normal operat:en, the supply rails charge oo
error amplifier realizad by FCR03 on the secondary b
ouer on Lhe optoee ouzier, PES0T. AL 1his point, the phedy
sistor of this opto-coupler on (e primary side beg
condusz, deaining curment from the pamary consral |
supply shrough diode D307 and DO23.

Undar norme] gpecction TCHF regulazs the surre
through PHH!, and hence detennines the output vl
the error amplifier internat ta [C93). Various passive d
nents aroune 10903 and I290[ ser the gair compensal
spnmum stabiiity and regalation characieristics.

In the event of a fault condision cocurring, sither Ok
he tarmed on by the lack of voitage 2 pan2 of 109G o
Jimde 20303 may conduct, due [0 excessive volige:
primary FCS01 supply. In the lauer czsz. the rac 0%
Fre, thus Brazzing down the oueput of the cectro; 12901
ampiifice, which in wee will limit the duiy cy<le and -
the purput veliage. [ a=1l stay inthis mode untt] the AC
powes 13 remaved.

i SMGT CONTRCL

FROM LOSIC CIRCLIT PHIGT - CIRCULT Q903
T [P R S
ISCLATION | T FEEmRACK |
- o QRELT L, slacuT |
PHE0T | 12903
PuLsE  PwF3T | SYNCERZLT | 260 SONTRE CIRGUIT _ M SWITCH
Mknssmz ] 0¥ LC38TA TR0 [FElH
N i 77
FUSE [ e - POWER KTCRMER | A-—-t
. Wl CIRCUIT P RESTIFIER — : "l
asvag-zmvas acsr o ot T L purgcmear LT - e
' - S s )
- — Tacs
AUTC OR MaxcaL iy

DEGAUSSING CIRC T
SR

Figure 3-1 Switehing Fower Supply Black Diagram
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Theory of Operation

When the [s=dback signal passing (hrovgh the main 78V
sutput is completad, the transistor's duly ¢yzle 15 adjusted
through the transfer to Pin 1 of ICBA1L 3324 of the primary
il by PHOD1 41435 and 10903 TL431, swabilizing the ourput
currans, At this Gre, it is important to not that before the
feedback signal isestablished, the charge level of 2917 cannct
trisger 903 5CR or it will canse a fanity power stactap. In
addition, i order 19 synckeenize the supply powsr znd moni-
1or and rediee noise that will cause interfereace to the display.
in ih= area D913 the moniioc's feedback transiomee: gets 2
fexgback sipnal in order to ensure syachronizalion berveen
thz power suppfy 20d ménitor. with syachronization in the
raage 30kHz — $5kHz Becauss the pywer operating fre-
qusncy thangss with the maniter causing changes in the value
o7 IP, [the value of LF is fixed whilz the value af IP increase
pr decrenses according Lo the freauency). his affects the test
walue af Fin 3 of HOS01 3842 A, This cacses the total power
suppliet. to vary sceording to the irequency, 4o 2 COMPEnsl.
dan value is provided oy D914 in poder (o reduce the difber-
ence in total powar for differenc frequencies. In additios,
nezause the AC input ranges from 85VAC 1o 264VAC, this
zaages the valu= of the direst coment oo the DN bog 13 vacy,
affecting the rise rawe of IP. the osaillator and the dury Zycle,
and causing the kst vaiue chtained a2 Pin 3 20 TCS0I to vary,
To resclve this, 4 compersazion valus is peovided by R96
and R957 which reduces the difference resulting from the
difterent inpug valtigses.

3.1.1.  Auto-degaussing

When base of G515 cornector is in high stae, the
lransistos Q913 ZSCH4EP i an, causing Lbe relay 2
jump froes idormal Gipen (N.O. ) to ivarmal Close (M.
.y 15 perfomm auto-dezaussing gpecations, The du-
ratan of this gaeration is conweilad by a logic pakse
and lasts approximatcly & {3ix) seconds. Wagn tran-
sasior QU3 enters the OFF state anc the relay miums
1o .0, ta Lerminate the au-deg ssing dporalion i
compleed.

112, Suspend Mode Operation

Twyg Toedback mties 2an be selecied, bolh sensing
Team the 78 zail. In the event of (0] being wraed
an by mieto nrocessar. additional surrent ks drawn
[rom the virwa? eanh aade of [, tbus cagsing the
power supply to secve the ral e g hivh vaitage,
naminally 78Y. This is irimmed by resistor RSV
2o} and B92 . The nther supply @i are preduter-
minc: ratios o this wingieg, buing = 130, | 2V 0.3V
and 215% anminaly, Inadditioe, 2 low valage pri-
mary sice winding Teeds dw egniol 1CH0T dincetly
throcyea DOOT tamiag all the canirk [CS31 supply
dirgush QU1 which wiuld shorwise dissimue ex-

[N

Whes Q903 is wened ol T, e T3V 2l dran o arusd
17%. In this g, the prionary canwred supply led
through DYOT drops n a valug U is below the level
nevcked v sustata aperllzon, Ins M begins o
comduet und the Risher vollage :uppiy winding when

vig [¥08 i5 wsed ro keep the primary sids powered
up with minimal power 0555

The 5% powersudmy isdrivenby cne of twosources.
[n normal operation when the 78V s presenl, the 3V
regulator, HC902 is fed from the |5V rad through
digde DYZ[. When swilched 1o staadby mode (73
rail drops 1o E2W0 then the 13V rail drops wo low ©
cupply [C902. [, this case Q006 taks cver and main-
wins the suppiy 17 [C302 a1 zround Y,

In additicn to the 3V regulated supply, in notmal
pperation thers is also a 13 ragulaied supply taks
from the 15V rail,

Ta ensure that micrs processor s2isa good 3V power
supply, theie is o powst gooo deiection eicouwl
Tormed by (BO1 and Q852 This mociors the supely
geing icto the 3Y mil (ra: the 3V rail citsstlyl T
deterts whether thers ie sffizient voltage o enable
the 5% reaelator to wook effeccvely. It i not @
Cepection of the 3% rail itgelf, but refies upon he
premise that the mgulaize is not faules and that tbere
is no Faulty |ead conditicn o the 3V

During pewer up, there is 2 delay 12 the signa) al the
output af the tiresteid comparawr 5805 and QA2
2 coused by ZDEOL and C33, in crder w0 allow the
razen ciceuit dme 1o stabilize. The theeshold is cha-
gars such §hatihe RESET line drops tow atleas 25ms
before the 5% drop ow of regelation.

Finzlly a synchranizatiorn. aulse faken from the kori-
zonial potpot sage maintaies the SMEPS operaling
frecusney 10 syre with the horzaxar scac. D913
injects & pulss whiczh preesararzly ingg=es the ossil-
larer within TCRQ) which would otheewtse run ol a
froqueney lower than the aunimhim requiret syac
Trequency,

3.2. The Deflection Circuit

Pleage reFat to the block dagram of the deflection zirzuit and
vidoo sireuit and Logic sizeuit as shawns o Jigure 3-E

321, 1C301 LMi292 Yideo PLL System for Con-
tinuous-5yne

The LM 1292 is an inlegrated Sorontal tics bose solu-
1bon speeificatly cosigned w operate in cOALIMLONS-SYNE
vitew Ineniors, T ngmatienily seachreaies o any 5
seraquency front 3GkHz o B3kEL sl providus ihe drive
mulss 1o 1o high power dotlestion circail.

Avenilab e o prwessing includes
s a3 pempasitc videa sy SEipper. An ey ol
e sheelien selaemes gives Bighet nrinely [ F Qe
Fiund ¥ syou, then vomposte syne, amd NRalty sync on
viden, a0 exlermd awitchong belwesn e s
ERCtAAny 1 Rerassary, The LALZ92 prosades ol !
normakicod HEY and % sene susruts, ajuag sin logic
Flags witick: shuw e sespoetive inoet palazites.

wriical syne sopa-

e deaign wees an onechin PV O CRrogueency 1o Valluge
Convenerd @ seu the center Sraquercy of g YED
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{Valrage Contrelled Csetllatory. This techniqus allows
autasyne aperaiion over the crire lrequensy range us-
ing just onc aptimized set of cxlemal componanis.

The system includes a second phase deteetor which

compensates for storage Wme variadan in the horizontal
- output transisioe. the picture's horizoata] pusilion i thus

independent of temperature dnd component variance.

The LM1292 prevides DC control pins for H drive duty
cycle and flyback phase.

a.22. 10301 LM1292 Pin Descriptions

Pin [ FVC CAPZ2:

Secondary F¥C fliter pin. CFve? is conrected from this
gin to ground. The wicth 2f the VIDEQ MUTE (gin 4)
puige is cortrolled by 1he time zonstant difference be-
tween the filers 21 pins 1and 25,

Pin 2 Clamp Control:

This low impedance cerrent moce (RpW pin s intemally
biased \o 2V, The direction of currsni seis the qolse
position, while the curment magnirsde s2ts the pulse
width. A valiage Defow 2V posaions the palse an the
ack porch of the hozizaatal syne puise and deopeasing
veltoge narrgws the pelse. A vollage abave 2V sers the
pulse on ke horizonal syne-lip and increasing voitage
narrows the pulse. At the boundary of the switchover
becween e [wo modes, there is 4 namow region of
ureertainty resulting in oscillation. which shoud he an
problem in most apglications. Whea thers is no He-sync
in syn=-lin mode, tha clamp pulse is generated by the
VO ot the Fequence preset by pin A This feawre is
wntenced For wee in op seroer display svsem

Pin 3 Clamp pulge:
Actve-low clmp pulse outaul

Pin 4 Video Mute:

This open-calleator curpa produces 2o aclve-ow puize
when trggered by 2 stop change f H-syne frequency.

Pin 3 F-Max:
A resistoe from this pin e ground seis ihe wpper fre-
queney liritof te WEO

Pin 6 F-Min:
A resistor rom this o to 2rownd sets the lawer fre-
queney limit of the WO

Pin T WCC:

2% nominal power suppiy pine This pie shauld he
decouplet o pin 71 (GND) via a shoet pulk wh a cop
(020 al an Teost PO - .

Pin § Yertical Syne fo:

This pin aeveps AC-coupled verloul syne al either
oty

Pin 9 Composite Yideo In:

The composite video syro sieppes s wEve oaly when
no signa! iz present at pin 12 (HHW In) The signal o
gin § oust hove negalive gong syac lins whick are ar
least O 14Y below Bk lavel,

Theory of Operation

Pin 10 H'HY Sync Cut:

The syne processor ouiputs active-low HYHVY sync de-
rived fram the active syne input (pin 9 or pon 12). Pin
10 s12ys 30w in the absence of syne inpur.

Pin 11 H/HY Cap:

A rapoacioor s comaected from this pia o ziound fer
detecting \he polenty and exstence of HVHY syac at
pin [2.

Fin 1X H/HV Sync In:
This pin accepts AC-coupled H or composile syne of
sither patarity,

Pin 13 H Drive Duty Contral:

A DT volgs applied 1o this pin sers the duty <vels af
the horizantal deive cucput (pin 19} . With a range oF
approximately 30%-70%. 2V serw the dury zyele 1o
50%,

Pin 14 H Drive EN:
A Tow logic fevel inpur eaables H-Drive out (pin 1%

Pin 13 X-ray Shut Down:

This pin it R mosiwridz TRET anade waltage. I the
inpur volige exceeds anincernal threshoid. S-Brive ot
{pin 157 is latched ~igh and video muiz (pin 41 is ;atened
Tow. Ve has 10 be reduced £ balaw spproximately IV
{7 cicar the latched conditioe., LE powar must be orned
aff.

Pin 16 Vertical Syne Clut:

The sYRC ErOccssof QULpUIS BCTiVE-ow YEMics sYns
derived fror the &ive syes dnput (aim 3, gin 9 or pia
120 Pin £5 stays [ow in ke absencs of syne ot

Pin 17 ¥Yertical Cap:

A capacitor is connected from ks pin e ground for
detecting ke palarity aad exisience af verioal tyne a0
pin d

Fin 18 Flyback [n:

Izput pin for phase cesecor 2, For best gperanon. the
Mybuaek ncak showld be at least 3V zul nat prepser than
Yoz, Any pulse widls geeater than | .2us s azeeptable.

Pin 1% Horizontal Drive Crut:

This 5 an epen-czllector ouput which provides the
ddrive puige for the high power dellection circuit. The
pubse dy cyeie i conwendlen by pon 13

Fin 20 Horizontal Drive Grownd:
Geaond rowen [ar harizomal drive oul, For best jiner
pee fsrmane e, this pin shouid e opt scparle Jrom he
sesteen groued [pi 25, the resnective ground rces
showld fe el ot oasingls poing [aeased as hase 0%
avssihle by the poswer sannly ocipue.

iy 21 Ground:

Syslom graund. Forbes: jler performanes. all L1282
fitker componenbs and by pass capesiters should Be con-
el 16 this [1in via shorl pilis.

Pin 22 Yolage Refer Cap:

This is the decauplioy pir far the iewenl 82¥ relzr-
enve. ILsheuld be deneuphal o pin 26 (RETURN) via
a short path wah agap (03075 ol al least 2704
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Pin 23 Phase Detector 2 CAP:

The Yow-pass filter cap for the outptt of phass detelwmr
2 ix conpected from this pim to pin 26 (RETURN] viz 2
shart path.

Pin 24 Horizontal Drive Phase;

A DC control voltage apphied 1 this pin sets the phase
afthe fyback palss with zespect (@ the lzading edge of
horizontal syne.

Pin23 FVC CAF I:

Primary F¥C filer pin Cfve | s conoected fram this
pin (o pin 21 (GND) ar pan 26 {RETURN} via a short
path. The voliage at this pin is buffered Lo pin 2T (FVC
oot

Pin 26 RETURN:

Ciround reen for the decoupling espaciter at pin 22
(¥ref CAP) . the filter capacitor al pin 23 (Phass Det 2
CAP] a5 wellasthe loap fllteral piz 23 (PO OUTVCD
1N}, Thic pin must be isclaed froen GiND and H-drive
GND.

Pin 27 F¥C Quk:

Buffered ouipul of the frequency-ro-voltage conveTier,
which sets the YC O cemer frequency through an saer-
nal re<istor ta pin 28, Care should be taken when further
|pading this pin, since durtng the vertical imlerval it
presents a high ourput unpedanze. Excessive loading
¢ an cause ‘op-of-sereen phase recavery problems.

Pin 28 PD 1 OutV CQ lo:

Phase detector | has a gated harge pump guiput which
requires an eatermal ow-pass flter. For best jitter per-
formance, the fieer should be grourd t pin 26 (RE-
TURN) via 2 shart path. If 2 volige souree iy applicd
to this pin. the phase detector it disabled and the VCO
can be coatorlled dirsctly.

223 1CA02 LMI2550C cantrelied Gaometry Cor-

rection System

“The LM 1295 is specificaily designed for use nacon-
tinugus syng menitor. The injection-1ocked venical as-
cillmor operates from 50 HE to 170 Hz. covering ail
knawn video mOoniters. A& differential SUptat CUITENL i3
provided ik grder 10 provent argund interacian.

The ICH2 provides two DUEULS camposed af the sum-
mation af DO comrofled 1at and 2ad order ouplul terms.
Tha first puptal sorrects for EW pencashien amd wrape-
+0id. The second comrects for paralbelagram atul Bow.

A OC conrolied culput 5 provided foc vertical dynamic
[y GOmeLtion.

324, K302 LM1295 Fin Descriptions

I*in 1 Ground:
This pin should se connrected Lo the power ground sipin
LT

Pin 2 Vertical Height

A Voliage bawween UV znd AW o Lhis pin conteais the
amplitde of the =% and A e curpents, with inereas-
ing woltage giving ineneasing cucrent. The zaciral mnge

is approximaicly 1.8 to 1. The response tme §
being limited by 1he automatic tevel eontrol locg.

Pin 34Y CAP:

A 202 eapacitor aluminum electrolvtic ae L2l
should be conected between pin 3 and GNDHob
the internal 4% refcmnce.

Pind ¥ertical Syne In:

The vertical syms nput takes a negative-going TTL
pulse which injection 1ocks the vertical gscillatorl
vertical sync frequency if iL 15 above the Liv1255
mum frequency. The minieum pulse width s ap
mately 200us. For free-running detection {no v
sync inl, this ingut should be at jogic aigh.

Pin 58V CAF:

A CI03 capacitor, aluminum elecirolhic or trt
should be cornected between pin $ and OND (g
10 bypast the imernal B reference.

Pin 6 Yertical Dynami¢ Heighz

A voltage between 3V a0d 4V on this pin coat
ampliwuds of the #¥ and -V drive curreazs with i
inz volage giving increasing.current. The contrdl

. is appraximataly 15310 1

Pin 7 Vec:

Wi should be bypassed to GND (pin LT} witha
alumninum electralytic o antajum capacitor, Thet
woblage is 2V,

Fin & Yoltage Reference CAF:
A C27 copecilor alumioum clemzoivtic ot fant
chould be onnected between pin § and GND (pi

Pin ¢ Borizantal Dynamic width:

"his ouiput consises of the sum of the vertical ram
the parabola derived from the ramp. The amplitu!
pelarity of the ramp signal is DC controlled by hr
taf srapezoid control (fin 1 1} and af the parabola by
pir. controd [pin 19). The weighting of [the ramp
the pamboia: i.e. widh the hovizontal trapezoid i
pimcushion cantrols al 4V, [he palput is 3 panspa
and ; part ramp. Harizgal dynamic widih is @
coreet for trapezoid and east-wes pincushiont
lion.

Mp 10 E-3Y Pincushion Ceatrol

A wnoliage af OV @ ¥ adjusts the pelatiry
aimount of parabola in the horizsnwai dyparmic wid
9y quipat, AL apprasimalcly 2V, the amoun it
Frotwm 2V 104V, the ampliwde inerzases and the)
aly i positive-gaing. From IV 1o OV, the amn
invrauses tnd (Fe paraba o is pegative. roing.
Pin t1 Horizontsl Traperoid Contral:

A vollage ol OV 0 3V adjusts the pealarity w
amaun af vertical ramyp i e i congzt dy numie
{pin 3 outpot. At upproximakely 2V, Lhe amounti
Fram TV 1o 4V, te amphtade incpeases and thee
posigive-soing. From 2V 10 0V, he amplilade i
and the ramp is negaive-eoing.

Pin 12 Horizental paratlclogram control:
2 volmee of 0V 10 4V adists 1he polasiy s
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amauat af vertical ramp in the hosizontal dynamiz sen-
ter (pin 14] cutput AL approsimately 2V, the amount i
zerp. From 2V ta 4V, Lhe ampliods increases and the
ramp i$ pesitive-gaing. From 2V o 0%, the ampliude
incraases and the ramp is oegative-zaing.

* Pin 13 Harizontal Bow Control:

A vollage of OV to 4V adjusts the polarly and the
amount of zarabola in the horzoout dynamic centce
(pin 14y cutput, At approximately 2V, te amount is
zero, From 2% 10 4V, the amplitade increases and the
parabela is positive-going. From 2V 1o 0¥, the ampli-
tude increases and the parabola is neganve-going.

Pin 14 Herizontal Dynamic Center:

This cutput consists of the sem <f (ke verczl ramp and
the parabela derived om the ramp. The 2mplinde and
pelaricy of the camp signal is DC controlled by horizon-
tal paralictogram comtryl (3in 12} and of the parabolaby
haorizantal 9o conrol (pin 13). The differ=ace between
1his output and the horizonta) dynamic wicin cutpul is
in the weighting of the ramp. which i5 cgual o the
parabala; i.¢ with the hzrizonial paralletogram ard hosi-
zoncal Dow coamels 2t 4V, the swpu is | pars parzbola
and 1 part ramp. Horizonal dynamic cenier is nsec Lo
correat for parallelogram ind bow distostion.

Pin 15 Vertical Dynamic Focus Contrel:

A voltage of 0V 0 4V adjasts the polanity and the
ameount of parzbala in the veciieal dynamiz focus (pin
16} outpul, AT approximately 2, the amount is zero.
From 2V 1w 4%, the amplitude inzsenges and the parab-
iz 15 aositive-gaing. From 2V o 0V, the amplitge
increasas and [oe parabola is nepative-goiag..

Pin 16 Vertica! Dynamic Forus:
This cutput corsiss of the parabola derived from the
vertical ramp. The amplinsde ang polasivy are contralled
by vertical dynamic Facus controk.

Pin 17 Ground:
This is the power supply grownd for the 12V supply and
(Fe point o which the bypass cagaciters are returned.

Pin 18 Autematic Level Contrel CAP:

This capaciter (G20} is part of the level conrol circuit
that maintains constant vertical hewghu in spite 3l verieal
sync frequency changes. [F the VOO capacilor value i
changed, the capaciter value shauld change in te same
ratio, £ B304 resisior should becponected from. this pin
to grauad.

Pin 19 Doublc Freguency Capacttor:

This copacitor §C218) prevenis the vernezl oscillator
ferint logking at twice the vertizal syne frequrnsy. I'the
VOO capasitor weluc 3 changed, this wipicilor il
should einnge in ihe sms o,

Tin 20 Oseillitor Capaitor;

This i the verlcnl sscillotor capoaciver (C232). The
value can be changed to change the minimum fie-
LTk

Pin 2§ Yertical Resistor:

Epe e af the wertisal resis:or cannects 1 Ais pin. This
resistar determings e wain of ha vorlical rnp eleeent

Theory of Operation

generatcr, The gein is inversely proportienal w the
TESisianee. .

Pin 22 Vertical Resistor:
The other end of the verical resistar connests 1 this pin.

Pin 23 Vertical Drive:

This i3 the negative-going verlizal RMP OULIWL CUTTEDL
of the differancial pair. The ramp curtent wavefom &5
superimposed on 2 cirect curtent of approximaely
315pa. The wavelorm amplitede is determined by the
vertical height (pin 2) coarol voltage and the werlical
dynamic (pin £} conust valtage, The curczat can be
converted into vollage by 3 R236 resistor 10 grovsd or
by a differential amplificr usiag the differenital cumments
as ingots. The valtage compliance of the putpst is ypi-
cally 6.

Pin 24 + Vertical Dnive:

This 1t the same ac vertion| drive excegr 1L is the posi-
tive-ootng output current af the diffzrenial pair

3.2.5. Vartical Caflection Sircdit

1. ICM1 TDASLT? consists of a Mebick ganer-
arzr, valiage stabifizer, dove eircuit and verti-
eal oput amplifier,

2. The vertical oscillaior circuit

[a) The frequency and ohase of the venical
esctllsbor sitouis is generated by the vertical
symehzonization signal.

(b) The synchronizaticn gienal is input from
Pin 4 of 1C302 L1293, and after being pros-
esied by bz syrchronizaion cic2ail, is =621 @
the vertical synehranization aseillacr cireait o
irigge: th= venical oscillamr and synchrenize
Ihe asziflaror frequency wilh the external syo-
chromzation sigral. The Gequeney of s inlas-
nal free psailliation is set by the time consint
af C32, [ does not need an cuermal B
comrml ovause this [C302 can keep venical
sypenronization. Pin 13 proviges werticdl
AL.C funztion. 5o the pon 18 gl IC302 15 use
1w mamlain ke difference baveecn toe [res
nscillation freguency ang exiernal syeehoniza-
tion signal frequency at a samulzr level and
nrake the sawionth wave ampliwde from pin 24
of 123012 the yame

1. Vertica! Size Control

The pulse velage ouput by the ssiliator is
senl to he suwsoth wave sencrator The size
and ampbilsde of e ¢aitage o the sawlemh
wave gererallan can e changed 9y DO vilas
which oulput fram P 35 of 1CAGL (1MW)
and the vertical sise von Lhus Be conlmgiled. This
suwtoih wave voliags prises threugh a bolTer
uew] 15 aupa croe Pin 24 ol [C302 10 pin 1 of
IC201 TDALTY of the vernzal doive cieeuil.

The vertieal =amp ard OC olbse are alsa can-
Leoilzd by PO auiplt, The wesncal ramp gen-
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erated across C232 Is buffered ipwermally to
10302 by DC comirolled varizble gdin slage.
The voltage kevel is derived from pin 35 of
[C801 (PWH) through the RZ10, R206 and
206 of gmeration. then ine pie 2 of 10302,

Vertical Drive Cireuit

fa) 1t 15 nat sufficient o rely solely on the
secillaar cirtuit Quipilt 1o enswuce the ciabilisy
of the vertieal output, 5o a Tirst or sezond level
amplifier ciceuit most be inserted between he
wscilator cirsuil and the suput. This circuil is
called the drive amplifice and in addition 1o
amplifying the sawtooth wave 2is0 cormects tha
vetical linsarity.

A fter adding the drivecirouil because the level
of amplification ca ke censiderable, encugh
Tegative feedback can be added Lo zomect ver
tical linearity and increasc the swabiliy of ths
ctrenik.

(1) 1€ the caent of the sawisdlh wave Rowiaz
through the 2efection yoke i distorted, then
the tap and boiem poctizns of (e display will
be mxpanded or gompressec, resulling i pooE
Yinearity. In ordes to 53]ve ihis problem. gomes-
tion of the lircarity of the sawiwoth wave can
he carcied out before the drive ievel.

1201 TRABLTZ Vertical Drive Clrouit

The 10201 uses a daubie power seurce, 5o it
can be wiewed a8 an OCL drive amplification
circuit,

In order that the DC couplod Quiput siags Jecu-
mite DO reference, a DX refersnce: voltage 1s
vaken from in 3 of IC30L. This used 25 he
refarepze voltage (via divider renstors. RZ14)
for the D coupled powee amplifies (20,
This is o simple volioge o curren: ipvertisg
ampiifier. using RI23 o derive 2 wolage pro-
porticnal ta the current in the deflection wind-
ing of the yoke. This voltage iz ‘ed back w1he
virnual signak eacth inveriing input af te power
amplifierpinl) by R219. This back o beck
dinds fzedback network modiftes e lineariy
of 1he trangier characteristic in order 1o give
precept "5 eamregiian fincarity. in addiion 1o
the varidhle coerowlign in e MNP EEERILOL

The vertical outpur amplificr has o vollage
hoosl eircuit o irple the positive supply valt
age during remaee in order e speed un Nybaek.
T does this by charging eapaciior G2 L0hewagn
dinde D202 during ibe nommzl lorwank scan.
PinG of the MO0 is the woltawe supply 101
[ower GULpUL S When [yt sccurs. pind
s switched o Ihe posilive supply cail on pind.
thus adding the voliage scross C210 10 tha of
ke supply rail. effevtive doubling e supply
smomentarily,

5. WVertical Centering Adjustrment

Since IC201 funciions a5 an QCL circull,!
i5 outpu fram Pin 7 of K201, 50 thie s
turrent can be changed 1o shifi the oo-g
display up or 90w to prevent voliage 1l
tion. The DG operating paint of the amp
can be varied by the pin 38 of ICS0L {v
pasitign} qutpot and via 712, CIY andl
to pin T of MCEHI which sdds or sahus
olfsel iap the output, thus varying e
affse: of the scen and henee the vertical<a
lng.

125 Geometry Correction Circuit

1. I the widih of the bocder in the centerd
sereen is insufficient, the waveform sha
Figure 3-3 below, can be used to add o]
rontal deflection B+ in order 1o chang
deflection of the harizonta! defiecticn <
This waveform is the parabola obmincd
regulation of the vertical period, ard 1s costi
perform ampiiude modue-ation oa the horm
deflection curreat, a5 shown 16 Figue 3=

___)J E‘? -—-
P -N=N

Figure 3-3 Voltage Corraction Wave

J—"S F%ll
I .
N ’/‘*‘ﬂ e

FH; Honzmrmal Fragquers
Fv; warticsl Fraquendy

Figure 3-4 Current Correction Wave

3 The sawtoolk -wave is owput from Fin
1302 and through C350 and R364 20d)
1o Pin 2 af ICE01 (DC to DO circuic. ks
gqutput from Pin § of iC601 and afler beint
10 T35 sewcnd otk output, is added
sonial B+ o provids pinegshion 1nd
distontion enoreeiton. Sa, is creacd o pw
i limuele merdulion on (e hneoial &
Lion oulyrul pluss, s shawn i gar 35

Figure 3-5 Callector of 2303 Quiput Pluse
Correction Wave
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‘ Theory of Operation

IZT.

The sgwtoeth wave is oulpu. from pin 14 of
10302 and theough B333 and £314 and input
to pin 24 of }C201. It is added w horizantal
phasc to provide zarallelogrem and bow distor-
o COmeFtion.

Structure of Horizontal Deflection Circuit

“The funciion of the horizontal deflecuion sircuil 35 i
cause lefyright scanming af the elecron bram using
|he awtaoth wave currenc flowing through he hori-
2oncal deflezion voke, and is made up of the hori-
zantal gscitlator sircuit, harizonmal deive cireuit,
norizorial output sircuit. synehrenous AFC sirzuil
and high voltage zenerator Firctil.

1.

Horizontal Drive Amplifier

In ardes to Tapidly saturate the alpat ransisior
(OM) or cut it off (QFF). a sufficient basic
current must ke pravided. Becauss of this, an
amphifisrcireuit is added bevwesn the ascillaor
tirzait aad the galpue sivmit © amalify the
ulse voltege. Aithe same tie, afer the wave-
Form has besn T2gulae=t, by adding ihis circuit
1o she ouzput eircuit, this amplifizadan circun
{unctions as a drive amplifier.

1C301 LM 1292 consists of a veetizal sync se-
lzchien palarty cifcuit, composie videa $yac
sietaper ircuit, AFC circein HV syac and
compasite syme ciraait. veltagze control oscilla-
tes cirouit, phass repwiatoe circuit, X-Ray cie-
cujt, wideo mule circuit, vollige requlacer
circuit and Serizantal drive duty cysle circuil.
This IC includes the werticzl and harizosia
circuils combined in cae package.

“When the synchronizatian siznal input w logic
cireuit and pin 12 of IC305, The pin 19 of
T30 outpue herizental frequency s achisved
by the pin 3 of ICED1 and [yback qulse fram
berween C380aad C381 {od ta pin 15 0F1C30L
S0, the pin 19 of [C301 awput horizental fre-
queney chroogh Q301 Q312 302, Qi+
TE01 and T30E provide a herizgnial oucpul
tremsisror nase cuceent of Q303 and horzonial
anede valtage gersrntor ouipuL transistor Tase
currenl af 103

The harizanlal puipul eansisiar hase drive is
ltken fram & convenlignal hase drive trams-
former stage. This wincuit as naLsmrilar manoer
io o lTvback pawer suaply, The sguare wave
hoeizantal 2scillitor gupul szl b cuspled
i e hase ol emitler drive slaue eSO
Q02 304, T301. TI0L avcoss e +13% sup-
plies. This vawses the primicy cufténl o in-
crawe Yincarly untic sach dme ws 0302
010 wrns 25 henae siering o predetemiieed
amoun of Hex escrgy in the anslomer. As
Q302 oo QI Leens ool and the prienary cur-
rent Ialls 1o zero. the sevondary valtge is
driven above the thresheld 2F th bosg-gmitter

1

junction valtage of the horizemal output tran-
sistor Q303 or Q05 Current fows through
R320, R321, L30]1, L3C2 and DI03 anta the
baseof (303 octhrough B11A, BEL7.L 101 and
D130 ip1g the bage of Q10% henea tuming this
device on. The high base current of arcund
1.1A, Lamps :5 50 high tiat Q303 or QL0525
deiven heaviy Into sacurazion. This is imporiart
in order that 1he coliesior volaze should be as
|pw a5 low as possible whils: candueting the
high pezk cwTents that flow thezuzh the hori-
zantal defleclion winding. In tarn, this is vital
1o limit dissipation

Atthe required 1imz as deeemingd oy she hori-
zomial oscillator, the base drive fransisior is
suroed Back oa. The waltape o Q302 o2 Q104
collactor [ab rapidiy sack towands he ground
roil. However, (ke secorcary cumrent still .
mains lowing in 3 positive dirscuon fora shart
time, gue 12 the finite leakage tndociance of
T30 arTLOL. Alsg, dumlathe Baavy satusation
af (303 or (1G4, the base woltage emains at
around 1%, The cufrent i the secandary wiad.
ing rapidly reverses and goes shaply Jegmive
as ihe chargs sizrea within ths basz rzgien of
Q303 er 0% is remeved. D305 eor 130
helps to speed up this eharge remaval. Mote thar
during hiz timse, the colecior amipur of e
0303 ar QLU3 is stil twmed 2n. evzn 1hougzh
the Dase sarmenl is Sowing oul of the zage.

This period of imse is knawn ae the sioraee time
of he deviee and may take between 2-3Jus,
cepending upan peak czllecior current and
temperatues and varisus other design actors.
Einally, waen all charge in the 2ase moion of
3303 or QLO3 a5 dismipalcd Lhe base cument
suddenly siops, and the secondary current
drops atmpstinsantly < zerz. ALhal point, the
dewice now become con conducting and e
coliestar cuezemt Now also termicazes. Tha sec-
andary vohage oo T2 o TIO| drops o ir's
unloaded vollass ard toe current dow in the
peinary sciies o i isitiab dalug onee mos.

Horizontal Equivalent Gutput Circait

The marizantal cupon cirsal uses ke switch
upgration af o ransistar and a damping dile,
ant provilss 3 sawlaath wave cuTend 0 1he
delegtion vake. Tl horzontal dellzetwon yaka
s mmbe wp of ke Lowitus 20 the soaloand
i

sislunce 1 igside 1he cail conneasd in e,
s resisfunze is cxtnaoely small, zod the 4mz
constam (LI s exirenicly la Beeause ol
Lls e woll s e

e capid sariotkon in g curr
the coil 51l will slanwly vary
1ooth cirenl. The betsiv o
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Damping Diode

L

Figure 3-6 The Basic Deflection Circuit

—— e

ST l 250 g
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(a) Base Input voltage

{b) Current through transister

{c) Current through diode

{d) Capacitor current

{e) Current through deflection yoke

(/) Voltage generated in deflection yokeo

WA A AL T

Horizontal Qutput Equivalent Cir
Operation

Refer to Figure 3-8 for the current wavet
voltage of the horizontal output circuit d.
operation.

(a) 11 -~ 12 Period

The base of the output transistor is addedt
forward bias voltage. As the current thy
the base is very large, it will cause the o
transistor to be saturated, correspondingl
ON state of S1 in the equivalentcircuit. A
time the deflection yoke contains acurrent
and because the Ume constant is large
current will slowly show a linear increa
shown in Figures 3-8 (b) and 3-9 (a}.

(b} t2-13 Period

At 12, a negative load is appiied 1o thek
base and the output transistor changes t0'
(51 in open state). There is no current p2
through the transistor at this ime and thel
C components of the deflection yoke b

Transistor ON

Transisior onty needs

) 1o be OFF guring this
o /! period

E

Figure 3-8 Horizontal Output Voitage/Current Waves
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(d) First hait of scanning period (4 - 15)

Figure 3-9 Polarity of Transformer Voltage

independent oscillation circuits. If the current
is suddenly cut off, then the polarity of the
inverse voltage generated at L wiil be as shown
in Figure 3-9 (b). This voliage is viewed as the
source voltage and will cause current © flow,
at which time the current flowing to C is as
shown in Figure 3-8 (d). Actme 3 this current
is O but the voltags at the two capacitor termi-
nals is at maximum. This waveform is known
as flyback pulse, and is shown in Figure 3-8(D.

(c) (13 — t4) Period

The energy accumulated in C is released to the
defection yoke, the direction of the current
flow being shawn in Figure 3-9 (c). The current
ircreases as the voltage on C decreases, and at
time 14, the voltage of C is 0, at which time the
cucrent is at maximum. which means the cur-
rent flowing into the deflection yoke is also
maximum. C is then charged and if 2 damping
resistor is not connected, the enerzy between L
and C will be reversed, which is the osciltation
frequency set by the oscillator at Land C.

(d) t3 — t3 Period

At 14, the voltage of C i 0. Alter this it is
recharged in the opposite direction and this
voltage exceeds the voltage ol the power source
attime 4. ALthistime the damping diode is ON
and the L and C cireuits are shorted cutand stop
oscillating. Because of this tie time constant of
r and L in the damping diode is farge 5o the
current flewing in the deflection yoke does not
suddenly become 0. The current shows a fnear
decrease, and when it becomes 0 at time 15 the
transistor is ON and the operation deseribed
abeve is repeated.

B+

As described above, the currznt flowing in the
deflection yoke during scanning is the sum of
the current which has passed through the tran-
sistor and Lhe damping diode current. Please
refer 1o Figure 3-8 ().

4, Horizontal output operation:
The actual output stage giffers from the simple
mode! described in a number of ways. Referto
the basic schematic of the major components in
Figure 3-10.

° . Teoz
JE— = !/
0602 < % Secondary QiP return
< >
= < > Deflection
P Winding
Q30/3,;[: 2
T R LRC318 3 <
"l D304 o~ 7/
R3AZ{ _ _
i _~C313
T [ S S
|

Figure 3-10 Basic Horizontal Deflection Output
Circuit ’
The muain inductance L is now divided into the
primary winding ul the Flyback Transformer
(EBT) T&O2 and the deflection yoke winding.
The deflection yoke is coupled through 3 ca-
pacitor C319, which has two functon. Pmar-
ily it prevents DC unwanted DC currents

3-10
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flowing through the deflection yoke which
would otherwise cause an undesirable deflec-
tion of the CRT beam.

Secondly, the voltage drop across it due 1o the
AC ramp current flowing causes a parabolic
modulation in the slope of the ramp, leading 10
a progressive curve jn the ramp, symmetrical

about the zero current value as shown in Figure -

3-11. This intentionzl distortion of the linear
ramp is required to compensate for the *S, or
symmetric linearity distortion in the CRT.

B+

Parabolic valtage across £319

o

5" comectad ramp current

—~ = Lwearramp

Figure 3-11 Linear Ramp Distortion

In secies with C319 and the deflection yoke is
another indicter, L304. This is a saturating in-
dictor that is biased with a permanent magnet.
Consequently this device has a linearity that is
higher for current flow in one direction than in
the opposite direction. This function provides
compensation for resistive losses that would
otherwise cause an undesirable exponential
curve to the linear ramp, resulting in asymmet-
rical linearity etrors in the displayed image.

The voliage seen in the output stage require
special attention. The B+ supply can varying
between 60- 180V. The main fiyback pulse seen
across Q303 and associated components is
around 1100Vp. Consequently, appropriate
precautionary measures must be wken when
servicing the monitor,

In addition to the basic topelogy as described
above, there are a number of other additional
devices. Q306, Q307. Q330 and Q333 can be
independently tumned on or off under logic
contrnl. These devices switeh addition capaci-
tars. C320, €322, C362 and C367 in parallel
with €319 to after the amount of 'S’ ¢correction
ot different horizontal scan [requencies.

D308 and D309 acts as a constant current
seurce that can be under SW30E and SW302
control. This current source drives an adjust
able constant current into L304, This current
Mows into the deflection yoke and adds u vari-

able DC allset to allow image raster cenlering

to be achicved,

The B+ provides current for the deflection coil
(DFY). Therelore, changes in deflection current
can be controlled by moditying B+ voltage. As
a result, horizomal width can be modificd. In

order to obtain the side horizontal widd
differant frequencies, a DC to DC feed
circuit is added. The synchronization s
comes from deflection output, from bew
380 and C381 to base of Q603 which &
Q604 to trigger pin 4 of IC601. Feedbacks
come from secondary on T601, via DO04,1
and R611 to become a DC voltage on pin
[C601, another feedback signal passes thr
emitter of Q303, via R606 on pin 3 of I§
There signals determine duty cycle of o
signal of IC601 which is coupled to T
drive 601, to control B+, making it pos
to have correct deflection current and hon
al width on different frequencies. Simil
output pin 36 and pin 37 of IC301 drive thn
R368, C348, R369. R366. C347, R367
R610 to control duty cycle of IC601 outp
achieve horizontal width adjustment.

During mode change, the B+ supply c
instantly tumed off by pulling up thet
amplifie input on pin 1 of IC601. Thesera
achieved by Q&02, Q606 and Q605 whi
driven from the logic circuit pin 9 of K
(MUTE). Whilst Q602. Q606 and Q605
switch off the B+ supply almost instantly,
time taken for the supply 1o restart is
erammed by the value of logic circuit.

In addition, the B+{215V) supply isconfig
5o as lo maintain a constant 2anode voltage.
anode voitage is derived fram the {lybacky
former T103. As the flyback voltage acros
primary is already a high voliage pul
around 680Vp, it requires only a medest:
ratio 1o step this pulse up to around 27KV
working voltage of the CRT. Refer to the)
schematic of the major components in f

3-12.
Y‘D%
3,
——e— X .
Q105 l AU ";f
FROM >——e— * o <
s1ot = oitp cin . >
R117¢ i = 7
N R
. i >
r—9 — >
5
a1l LY
B
— a2 P
FaI0 oy, Lo —at

: T
m"nv: . :qm . S
! LI'L: ! bt — RETURM DULSE
D e e —

Fawmy * Tene

a-
- 245¢

Figure 3-12 Basic High Voltage Output Circy

The Hyback pulse at the primary of Tl
proportional 1a the both frequency and the
ply rail B+. In order to maintain the 3
voltage at a constant 27kV a regulation sy

3-11
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3.2.8.

3.2.10.

is required. This is achieved using a PMW
rzgulation stage formed by a IC101 driving a
QI03. The causes a regulating current on pri-
rary T10Z2, the voltage changes in secondary
T102 resultin aconstant high voltage, synchro-
nized by the horizontal oscillator. The IC101
has an error amplifier that generates an error
signal from the feedback ncwwork formed by
the high voltage bleed resistor and capactior (it
is internal to T103). Resistors YR101, R103
and R104 set the DC feedback ratio, and by
adjustment of VR 101, this ratio can be adjusted
at setup to set the high voltage at it’s nominal
value of 27KY. The AC frequency cesponse of
the serve loop is set by C104 and R114 for
optimum stability and relegation charac-
teristics.

The output of the error amplifier which can be
observed on pin 1 of IC101 is internally com-
pared with a DC voliage. This DC is produced
across.

The average beam current through the CRT
also flows through the secondary high voltage
winding of T103 connected 10 pin 8 of T103,
132 and R138 smooths the pulse of current
flowing in the secondary winding and the av-
erage DC current is supplies through a variable
resistor VR106. When the average secondary
current flowing exceed 460mA, this voliage
begins 10 drop below this threshold, Thus a
signal is generated which can be fad 10 video
amplifier for avtomaltic beam current limiting
(ABL).

X-RAY Protection Circuit

The feedback pulse voltage from TI03F.B.Tisregu®
lated through D302 to obtain a DC voltage and the
appropriate set voltage is distributed by R323 and
R324. When the feedhack pulse voltage exceeds the
set voltage, a DC voltage develops in the cathode of
ZD302 which turns ¢n Q304 and Q303. As a result,
the pin | of IC306 (adj-pin) to OV, so IC306 is turned
off, putting the 12V is not cutput. This is the phe-
nomenon of high voitage protection.

The Focus Cireuit

The output waveform come from pin {6 of 1C302
through C122 and R123 10 the amplifier Q106, via
T104 with horizontal wavelorm to nrodulation. Al-
ter, the wave coupling ol the T103 which make the
[ocus performance on the CR.T. This is wavelorm
shown in [gure 3-13.

Horizontal linaarity and CS Switching

Switching CS is necessary to ensure the fines arc in
accordance with the specifications in multi-sync
moniLars,

I‘ ‘\ Vpo
{ '\(Jckﬂrlsmz]

180vzp i

Figure 3-13 Focus Correction Wave

O For frequencies 65.5~86kHz, Q307, Q330,
Q333 and RL301 are OFF, so CS is only C319,
but L304 and L3035 are in parallel.

O For frequencies 55~69kHz, 0307, Q333 and
RL30! are OFF, Q330 is ON, so S are C319
and C362 in parallel, but L304 and L3035 are in
parallel.

O For frequencies 45-55kHz, RL301 and Q333
are OFF, Q307 and Q330 are ON, so CS are
(322, C362 and C319 in parallel, but L304 and
L305 are in parallel.

O For frequencies 41-43kHz. Q330 and Q333 are
QFF, Q307 and RL301 are ON. so CS are
C322. C320 and C319 in parailel, but linear
coil is only L304.

O For frequencies 36~41kHz, Q333 is OFF,
Q307, Q330 and RL301 are ON. 50 CS are
320, C322C362 and C319 in parailel, but lin-
ear coil is only L304.

O For frequencies 30~36kHz. Q307. Q330, Q333
and RL301 are ON, so CS are €320, C322
€362, C367 and C319 in parallzl, but linear
coil is only L304.

Truth Table of Frequency Discriminator

|
B R R |t R
cs1| L L L H H ' H
cs2| L L L L H H
Cs3| t L H L L H
csa| L H H H H | H

Truth Table of Power Saving Detector .

Made | H- | V- |PMG1|PMG3| Mute iBlanki
sync | sync ng
ON |[Pulse|Pulse} 1 o |l o 0
Standby| No |Pulse] 1 11 1
Pulse
Suspend| Puise] No 0 1001 1
Pulse |
OFF No MNo o] o 1
Pulse | Puise |

3.3.

Video Amplifier

The RGB video and syne signals are supplied through a video
cable directly o the Video Board at conrectar P1. The RGB
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signals are terminated in 75 ohms by R1 and R31, R50 and
RSI.

The RGB signals then enter an IC3 LM 1205 video pre-ampli-
fier, providing synchronous black level clamping, variable
picture contrast {gain) and RGB gain balance for atignment.
Separate gain control voitages for the three pre-amplifier
channels are provided via R67, R47 and R17 from the IC5
TDAS444 DAC which is loaded by the microcontroller via
the I2C bus. These inputs enable the individual gains of each
channel to be varied to allow chann=1 gain balance. In addi-
tion, a common signal is applied on pinl2 of IC3 to adjust all
three channels by the same amount, to allow for averall gain
or contrast control.

A synchronous clamping signal is derived from the horizontal
sync pulse by Q2. This takes the urailing edge of the horizontal
sync pulse, differentiates it through C74 and RBS, which is
applied pin 14 of IC3. The timing is shown in Figure 3-14.

Clamp Signal j_l"—u_ -
Pin 14 of IG3 avp e
Video signal after
horizontal bianking s 7
NOTE:

A. Clamp signal is generated from nonzontal sync pulse Sme.

H. when tha Ciamo signal is less than 1.4Vp-p. the IC's intema) clamp
Ioow wilk oparats; when greater than 1.4Vp-g, it wil nol operate.

Video Signal

Figure 3-14 Timing of Pin 14 Clamp Signal

The outputs of the video pre-amplifier are fed 10 IC1, a hybrid
power amplifier IC type VPS5 108, through resistors R56, R36
and R6. In addition, on screen display video information
generated by IC1 can be injected via Q5, Q6, Q7, R3, R33.
R53, D83, D84 and DS5 through pin 2, pin 7 and pin 11 of
IClL.

IC1 amplifies the video signals to around 40Vp-p. The outputs
are AC coupled to the CRT cathodes via C5.C35 and C55. In
order to bias the DC level of the cathodes correculy, the AC
coupled signal is DC restored by clamping to 2 DC voliage
which can be varied under microprocessor control. Consider-
ing Red channel output on ICI as an example, the signal is
clamped by D4 to the voliage set by the transistor amplifiers
formed by Q3. which amplify the adjustablc voltage at the
output of the DAC. A similar stage can be scen for the groen
and biue channe! outpuls.

When the RC vidco signal ampiification cirguit is added lor
amplification, this waveform will change as shown in Figure
3-15 (). Without the DC component. as shown in Figure 3-13
(h). the DC tevel of darker and brighier displays will be
different. s0 when this kind of signal without a DC component
is sent 1o the CRT, it will cause the vontrast of the inage (0
change as the signal changes. Therefore Q3, Q33, Q53, D4,
D34 and D54 serve as a DC clamp and the CRT's cathedes
DC voltage can be adjusted by the pin 10, pin 11, pin |2 of
IC3 TDAB8444 DAC.

IC2 is an On Screen Display processor. This is a simple video
generation [C2 that has its own oscillator cireuit. The oscilla-
tor circuit by using an internat Phase Locked Loop (PLL) 1he

_ - .
L

Comrect waveiom with OC component

{Dark image)

@
—

i

(Bright image}

Wavetorm witheut DC companent

Figure 3-15 The Post Output Amplifier Circu

IC2 can sync to the incoming vertical and horizontal oscl
frequencies and produce the OSD video signals once in
ized and loaded by the commands and data received &
12C bus. When the OSD display is activated, the blar
output of the IC2 also sends a signal to Lhe blanking inp.

1C3 (pin 13) to provide an optional black background fx
0OSD display.

The RGB signals are amplified to drive the CRT by ot
VPS10S hybrid amplifier and capacitively coupled It
cathodes.

Brightness control is achieved by varying the bias of G
the CRT via a transistor stage formed by Q111 whichis
driven by an output of the pin 9 of IC5. Vertical blari
signais is coupled into this amplifier Q204. Q205 and ¢
lo prevent visible retrace lines,

3.4, Microprocessor And Sync
Processing

The microprocessor is a MCG3HCVO3BD3P type. [t is
ticularly suitable as multisync computer monitor conim
This B-bit microcontroller unic (MCU) contains an o
oscillator, CPU, RAM, ROM, M-Bus serial interface sy
(11C), parallel VO, Pulse Width Modulator, Multi-Furt
Timerand sync Signal Pracesser. [thas a 7. 75k bytes of &
and 256 bytes of RAM on internal which contains at
communication "boot’ routine and various other simpla
tines. [tis also used 1o store the OSD icon bit map. Thet
firmware routines and variable data stored in the 16k exe
EEROM, 1C802.

When the micro is instructed via the 1C2 bus. the ink
ROM bool routine will Toad up the EEROM with proy
daia from the IC2 bus. Thus it can be made to load its:

fIrmware. From then on it will run jointly ow of EERQM

internal ROM. Anather important rowting within the ink

ROM ix the rouline which allows data writes to be mal

the EEROM. This must be resident in the migro as it ca
run from the EEROM whilst writing data. These contrd
addressing and 1O port seleztion fram the micro CPU
1C801 (MCO8HCT03BD3P).

Also specialized ports Pint 6, Pin 17 and Pinl8 of 1C30!(
the M-Bus interface which is used internally to set thel
valuse and the OSD IC and CS lable vontrol IC (IC803).0
way, speciatized ports pin 11 and pin 12 of [CBOI [ter
M-bus interface which is uscd intermally to set the du
2xiernal EEROM 1C802. In addition, the O ports from

3-13
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Theory of Operation

19 10 pin 23 of IC801 from the M-bus interface which is used
internally to set the front pan¢] control.

There are 16 PWM channel. Channel 0 10 channel 7 are
dedicated PWM channels while channel 8 1o channel 15 are
shared with ports C under the control of the comresponding
configuration register. Thus it can be made to contral H-
PHASE, PARALLELOGRM, PIN-BALANCE, TRAPE-
ZOID, PINCUSHION, TILT, V-SIZE, H-SIZE and
V-POSITION on the pin 1. pin 26, pin 27, pin 28, pin 29, pin
34, pin 35, pin 36, pin 37 and pin 38 of IC801.

The micro also drives the sync selection circuits. IC801 is
used o set the polarity of the incoming syme signals and
allows the micro to sample the vertical and horizontal syrcs
and to select the correct polarity ¢n the outputs H-SYNC and
V-SYNC appropriately. In addition, whilst sampling the po-
larity, the micro can measure the frequency of both synes. By
suitable selection of H-SYNC and V-SYNC control lines, it
does this when ever a mode change oceurs. A mode change is
detected by either 1 change in verticai frequency, which is
monitored by firmware, or by a sudden change in horizontal
frequency.

When power is disturbed to the unit, the power reset line goes
low. This also causes an input to the micro via the MODEC
line. On detecting this interrupt. the micro first checks inputs
Pin 4 of IC80L. If these are aiso low. them it knows the
MODEC interrupt was caused by an impending power failure.
[n this case the micro saves the curreat RAM data in EEROM
and prepares for power off. The RESET line is delayed for
7ms by R801. ZD801, R803 and C301 o allow time for the
data to be saved. The REST line then holds off the micro and
the EEROM until power is good once more.

3-14
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4.1. Preparing the Display for
Adjustment

Before adjusdng any the display settings or making final
adjustments after service, perform the following pre-test set-
tings to prepare the display for adjustment:

I. Be sure to allow the display to warm up for at least 30
minutes before making any adjustments.

2. When making tests and adjustments. the CRT should be
facing east or west to minimize the affect of the earth’s
magnetic field.

3. Set the contrast control at $0% and the brightness con-
trol at 509 for all tests unless otherwise specified.

4. Thoroughly degauss the entire screen with a manual
degausser before proceeding with tests.

5. All test should be performed with the raed power
supply voltage unless otherwise specified.

4.1.1. Test Equipment Required

The following equipment will be required to make the
tests and adjustments detailed in this section:

O Video signal and pattern generater

O Digital mulumeter

O Degausser

4.2. Adjustment Procedures

4.2.1. Adjustment Sequence

This display undergoes an automatic alignementp
dure during manufacture. This alignment procedur
lows a fixed sequence of adjustmen:s whic
dupplicated in this section. When making manu
justments during service, you should always ma
adjustments in the order given here (o ensure ¢
results.

4.2.2. Preset Timings Used During Adjustmen

" During alignment it is necessary to input cettianyp
timings stored in the display. The detailed paran
of all the preset timings are given in the table beln
your reference.

IMPORTANT NOTE

The preset timings for different versions a
this model may differ from those showr
here. Be sure to check the list of prese
timings for the unit being serviced.

Mode Number | Mode | Maode | Mode | Mode | Mode | Mode | Made | Mode Mode | M

1 2 3 4 5 [ 7 8 9 10 1
Data Pixel 1600 | 1280 | 1152 | 1280 | 1024 | 1024 832 800 €40 540 &
Data Line 1200 1024 | 870 1024 768 768 624 600 480 i 4B0 4
H. Freq.(kHz) |81.250|79.976|68.680]63.981 | 60.241 | 60.023 | 48.725, 46.875 37.500 ! 31.469 | 30
V. Frea{Hz) 65.000 | 75.025 | 75.060 | 60.020 | 74.927 | 75.028 | 74.550 | 75.000 | 75.000 | 59.842 | 63
Pixel Rate{MHz) | 175.500 135.000' 100.0001 108.000} 80.000 | 78.750 | 57.280{ 43.500 | 31.500 | 25.175} 25/
Hor. FP ps(A) | 0.365 | 0.119 : 0.320 | 0.444 | 0.400 | 0.203 | 0.559 | 0.323 | 0.508 | 0.536 | Qi
Hor. Syne ws(B) | 1.094 | 1.067 | 1.280 | 1.037 | 1.200 | 1.219 | 1.117 | 1.616 | 2.032 | 3.813 |
Hor, BP us(C) | 1.732 | 1.837 | 1.440 | 2.206 | 2.200 | 2.235 | 3.910 | 3.232 | 3.810 | 1.907 | 1!
Hor. Active ps(D) | 9.117 | 9.481 '11.520{11.852 ] 12.800| 13.003 | 14.524 16.162 | 20.317] 25.4221 281
Hor. Total us(E) | 12.308112.504 114,560 115.630 | 16.600 | 16.660 | 20.111]21.333 | 26.667 | 31.778 | 32,
Ver FP malA)  0.012 | 0.013 | 0.04¢ | 0.016 | 0.050 | 0.017 | 0.020 | 0.021 | 0.027 | 0.318 | 04
Ver. Sync ms(B)] ©.037 | 0.038 | 0.044 | 0.047 | 0.050 | 0.050 | 0.060 | 0.084 | 0.080 | 0.084 | of
Ver BP ms{C) | 0.566 | 0.475 | 0.568 | 0.594 | 0.438 | 0.466 | 0.784 | 0.448 | 0.427 | 1.048 | 1
Ver. Active ms(D), 14.769 | 12.804 | 12,6567 16.005 | 12.749| 12.795| 12.549 | 12.800 | 12.8001 15.253 12
Ver. Total ms{E) L 15.385 13.329113.322 16.661|13.347 [ 13.328 | 13.41313.333 | 13.333 16.683 | 14
Polarity(HV) | ++ w4 |- ++ - + e | o4 - -
Primary mode is 60.023kHz / 75.029Hz (1024x768)

Table 4-1 Table of preset Timing Parameters

a1
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~ Setup Adjustments

IMPORTANT NOTE

The adjustment settings in this section are
based on REVISION B of the factory align-
ment procedures. Appendices detailing
changes in the factory alignment proce-
dures that have occurred since publication
of this service manual are available upon
request.

Initial settings to be carried out manu-
ally prior to automatic alignment:

4.3. High Voltage Verification

1.

=)

Input a eross hatch pattern in 81.23KhZ (1600X1200)
mode and adjust VR1I01 on the main board (see figure
4.1 for approximate location) so the high voltage is in
the range 27kV+0.3.

Input a full white pattern in 31.47kHz (630x480) mode,
check that the high voltage is in the range 27kV03.

Location of PCBs
MAIN BOARD FRONT
LL
]
R
VA1aT
@ vmeos
\cﬂluz
L e
swont Swae —

Figure 4-1 Location of on Main board

4.4. X-ray Protection Check

[nput a cross hatch pattern in 81.25kHz (1600x1200) mode,
and use the 360kL resistor in parallel R103, then the X-ray
protection circuit snall be aperation.

4.5. G1 Voltage Adjustment

Input a raster pacern (video OFF) in primary mode und push
the external brightness control button o maximum. Adjust

VR102 (see Figure 4-1 for approximate location) so that the
voitage of Gi read on 2 digital multimeter is -33VZ|.

Steps used in white balance adjust-
ment:

4.6. Background Brightness Setting

ra

[}

w

Input a raster pattern in primary mode and push the
external brightness control button to maximum. Adjust
the SCREEN VR so background brightness is approxi-
mately L.OFL+0.1.

Before carrying out white balance adjustment, make
sure that the display size and linearity are in spec.

Before carrying out white balance zdjustment, make
sure that the YR106 (see Figure 4-1 for approximate
Jocation) position shat! be twrn counterclockwise to the
end (ABL no action).

Before carrying out white balance adjustment, make
sure that the internal contrast VR 107 (see Figure 4-1 for
approximate location) shail be turn to the center posi-
tion.

Input timing in primary mode, and tke white balance
automatic adjust some item as blow.

a)  Input no video pattern in primary mode, and
sel-up brightness of raster white balance get the
x.y value is x=0.346+0.01 v=0.359+0.01.

b)  Inputa full white pattern in primary mode, and
set-up 5000 degrees kelvin of picture white
balance get the x.y wvalue is x=0.346:0.01
y=0.359+0.01.

c)  Inputa full white pattern in primary mode, and
sel-up 6500 degrees kelvin of picture white
balance get the x.y value is x=0.313£0.01
y=0.32920.01.

d)  Inputa full white pauern in primary mode. and
set-up 9300 degrees Kelvin of picture white
balance get the x.y value is x=0.281+0.01
y=0.301=0.0t.

4.7. Screen Brightness Adjustment

e

Input 2 raster pattern in primary mode. Set external
brightaess key to muximum and externzi contrast key to
minimum, then make sure that the raswer brightness
range is D.¥FLA0.2. 1f not in this range, adjust sereen
VR ol F.B.T.

[nput a raster patiern {video ott) in primary mode. Sct
external contrast key to maximum and push external
brightness key to brightness is O.08FL (cut OFF), then
switch 10 2 display of tuil white paitern and adjust
internal contrast VR 107 and check that brightness atthe
center of the sereen is in the range 30FL*1.

4-2
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3. Input a full white patiern in primary mede. Set external
brightness and contrast key 1o maximum. Adjust VR E06
and check that brightness at the center of the screen is
in the range 35F1#1.

. Conclusion White Balance Adjust-
ment:

4.8. Magnetic Field Configuration
Configure the magnetic field as follows:

O Northern hemisphere : H=0.01, V=045
O Southern hemisphere : H=0.01, V=-0.52

4.9, Raster Center Verification

Tnput a cross hatch pattern in 81.25kHz (1600x1200) mode,
and check raster H-Center shall be less than 3mm (-
R | £3mm). If not in this ranged and select SW301 for adjust-
ment raster H-center shall be less than 3mm, if not in this
ranged again, please select SW302 for adjustment raster H-
center in the specification.

4.10. Tilt Verification

Input a cross hatch patiern in primary mede and use the tilt
rotation key to ensure that tilt is less than lmm.

4.11. Focus Verification

f. Input a full white paitern in primary mode. Use the
external brightness control to adjust backgraund bright-
ness so it is not visible and set external contrast so the
brightness is 28FL. then switch to a display of cross
hatch pattern.

2. Adjust the FBT focus VR1 and VR2 so the vertical line
and harizontal line are as clear as possible.

3. Input @ "o" characters pautern in primary mode and
check "o" characlers is clearcst.

4.12. Color Misconvergence

I. Inputa full white patern in primary mode and adjust
external brightaess so there is no background brighiness
and external contrast so the screcn brightness is 28FL.

2. Switch to a cross hatch pattern and verify that miscon-
vergence in a vircle measured from the center of the
sereen (Arca A) is not greater than 0.3mm. and for all
arcas outside Area A is not greater than 04,

3. If not in the specification, alter used the magnetic in a
{our corner adjustments for arrive 1@ better calor con-
virgence.

Automatic camera alignment pro
dure:

The procedures listed below are those carried out using
automatic Camera Alignment System (CAS). These adi
ments cannot be made manuaily but must be performed u
the CAS software provided by the manufacturer.

4.13. Primary Test Mode Performant
Adjustments

1. V.RASTER CENTERING
Raster area centered vertically in the bezel.

ROTATION (TILT)
Raster area aligned with bezal.

~

4.14. Performance Adjustments fo
All Preset Modes
I. HPOSITION

Centers the picture display horizon:ally in the bezeli
(| L-R|gtmm).

H SIZE

Configures picture display width as 360£2mm.

V POSITION

Centers the picture display vertically in the bezels
(|T-B | ¢tmm).

4. VSIZE

Configures picture display height as 270£2mm.

[}

=

5. ¥V Linearity
Configures vertical lingarity as less than 8% (prin
mode is 6%).

6. Rotation
Configures picture display rotation as less than I

7. Pin-Balance
Sets left and right pin-balance distortion 13 lesst
1.5mm.

8. PINCUSHION
Sets left and right pincushion distartion to less ¥
1.3mm.

9. Trapezium
Scts upper and lower traperium distariion Lo less |
1.5mm.

10, Parallelogram
Sets paraticlogram distortion 1o less than {.5mm.

Conclusion of automatic alignment:

4.15. Image Performance Verificatic

Input each of the preset timings and check that the follov
spevifications e met:




i. Horizontal Position
|L-R|SBmm

[}

Horizontal Size

360+3mm
3. Vertical Position
- |T-Bl<3mm
4. Vertical Size
270+3mm

5. Horizontal Linearity
H<10% (10 x 8 cross hatch pattern)
This calculation is based on the following formula:

Max — Min

% 100% £ 10% (primary mode is 3%)
Max

6. Vertical Linearity
V<£8.0% (10x8 cross hatch patern).

Max —Min . .
SO T S 100% < 8% (primary mode is 6%)
Max

All geometrics distortion shall be less than as befow:
Horizontal line S2mm

Vertical line €£2mm

P

8. Recall Button Function
Adjust H/V phase and size atrandom using the external
conirols and press the recall buton. Check that the
image performance has returned to be in spec, which
will indicate the recall button is functioning correcily.

4.16. Uniformity Verification

Input a full white patter in primary mode. set contrast o
maximum and check that there is no overshoot. Check that the
brightness in the four corners of the screen is not less than
70% of that in the center of the screen,

4.17. Brightness Verification

1. Input a raster pauern (no video pattern) in primary
mode. Adjust external brightness to maximum and
measure the center of raster brightness is between 0.5 1o
25FL.

input a raster pattern (no video patiern) in primary
maode. Adjust external brightness to 0.08FL (cut off}.

[

3. Inputa full white pattern and adjust external conlrast 1o
maximum then check that brightness at the center of the
screen shall be more Lhan 28FL. Adjust external bright-
ness o maximum and cheek that brightpess athe center

- ol the sereen is less than 40FL.

J 4.18. Display Size Stability
)

.- inputer a full white patiern in primary made, set externat
L ' brightness at SFL and measure the dispiay size. Adjust the

brightness to 30FL and remeasure the display size. The dif-
ference should be less than 0.8mm.

[

4.19. Color Purity Verification
1.

Input a full white pattern in primary mode and adjust
external brightness so there is no background brightness
and adjust external contrast to 25FL. Make a visual
check of color purity as follows:

a)  Input the red (R) signal only; no green (G) or
biue (B) should be visible.

b) Input the (G) signal only; no (R) or B should
be visible.

¢)  Input the (B} signal only: no (R) or (G) should
be visible.

4.,20. Video Noise

Input 2 cross hatch pattern or full white pattemn in primary
mode and make a visual check from a distancz of 48.3¢m (19
inches) for any video noise or other on-screzn interference.

4.21, Power Saving Check

7. Geometric Edge Distortion 1

Input cress hatch paltern in primary mode.

Tura OFF H-Syne signal, the power indicator LED have
to change the emitting color from green (o orange. then
turm ON H-Sync signal again, the picture shall be vis-
ible.

Turn OFF V-Sync signal, the power indicator LED have
1o change the emitting color from gren o orange, then
wrn ON V-Sync signal again, the picturz shall be vis-
ible.

Turn OFF H/Y-Sync signal. the power indicator LED
have (0 change the emiting color [rom grzen to orange,
then turn ON H/V-Sync signal again, the picture shall
be visible.

4.22. DDC 1/2 Data Writing

Writing the DDC 1/2 data in EEROM.
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5.1. No Display at Power-on

Orange power-cn
indicator lit

HNV Syne
input present

Cheex YO cable

+%

Check
Logic 1C803
2ing (PMGTH) is
high &
pin® (PMGT3)
is low

Check iC80t, IC802, 1C803
IC805, G805 and Q203

Test No
nigh valtage on

C.R.T (27kV}

Check 1C10Q1, Q103,
Q104, Q105. T101.
T102 and T103

Video Board
pin14 of IC3
pulse have

Check G2 and
ping of ICE05

Check C.R.T No

Heater

Check Power Supply
Circuits

<
4




5.2. No X-ray Operation

Na X-ray aparation
al powar-an

Troubleshooting

Check FB.T

Check 3304, 0305,

20302, A3

23 and K224

e

Chack MC306, AJZE,

R228 @

¥

rd H325

¥

Retry o

LS -0

EMQ

19
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5.3. No Video Operation

o Widen speration
.1 al Pawer QN

1C3 pintd
_ atwave is

H BEL ]
— .
and pn13 is

Check 1C32, Q2
and {0 cable

NO
pind, 2ind, pin 13 S —

of 12T TP

Check on7, pin20, pincs
} of IG3 O/F ang pin2, pinT,
pint ot IG1 N7 ang

B+ {FEV}

Check CRT
cathzda

Check Q3. Q33 |
ang 0153

20



Troubleshooting
5.4. Poor Vertical Linearity

Vertical ingayity
Sver BO%

Cheek Check ICa02, C224,
cing of 12302 and AZ34

Check 15201, Rz2- 5,
R223. D203 and R218

Check
varia! yoke Change CLALT OV

5-4
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5.5. Poor Horizontal Linearity

Harizznial lineartty
over 10%

Chack Logic firm ware
anz Cs table of ICEC3

Check
C5 conuy!
functicn

| Check G308, Q307, 0308, G320,
] Q330, Q321, Q332, 0332 ard AL I

Mo Shec: CA18, C320,0322,
acacty of G311 C3aZ and G367
saon, G322, for ewrrent leakags of
52, CIET cazmacity not aver £5% ]

Check function

Check 0306, Q309,
of AL301

FL201, L0 and L305

5-5



5.6. Poor Uniformity

Brightness at cdges

l25s than 0% of cantar

Check if F303 NO | Chacx vides amp. cirewit
Tasome | oose

OK |4

Dageuss
sCieen with
degauss

Check Dagauss gicealit
and FTLA

Hzat-Vollage

——fp| Sheck Dower Supply D aits
E 302

NQ

Chamge C.R.T
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5.7. Tilted Display Area

Tilt is greater
than 1.75mm

WhH fines
of cross Ratch
pattern are
straight

> Chack G.R.T
meznamcal positisn

Check CRT
msuationg on e
frant bezel

Readjust TR T mguntiog
anc bezel

Check pind4 (V-35Y3 af
A ard pin of 1IS320
GUput votage B - TSW——13Y
and Q340, G341




5.8. Misconvergence

Misconvergence
over 0.3/0.4mm

Chack
corvergence

Adiust 4 pole and 6 pole

AzjuetV, St
rmagret

i%

Check Y

Chazgk
Adiust B.MLC
magrel

Chask CRT

OT

Troubleshooting
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5.9. Poor Reguiation

Regulakzn cver
1.0mim

NO

SQUANS Wave
outpt rom DEQT

Check CG04, TEL2 and
D02 square wave is
GOV-130V

Check w250

pin 2 = DG (2,25
gin 3 = squars wave
and TEd1

Chack
ping & pin2 of
W2A71 s normia

Creck high
weltage corouil
Legiy]

NO Cheek G107, 3103,
and T502




Troubleshooling

N

5.10. Poor Focus

Foous ara nat dear

Chech
modulatian

wavelm 2n B2
ol T103

H=200Wp a2 ED

V=1B0Wzo=30

Check Q106 T104 and
B 300vDC)

Check C_ AT socxet, G3

and G4 vollage &
wiarrefonm 1

Chatze CR.T
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5.11. Poor Geometry Distortion

Geomatry Distaraan
over 2.0

Test

pirg, pinl 4 of
15302
waveform

Check pinid, ginll,
pintd, pinid of 5302

Tast pin2e,
ping7, pingd and
pin2s of

a0 CiF,

{Check G301 and G208

5-11
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g.1. MEeK Board . e e 6-1
B.2. MainBoard ..o s -2
£.3. Control Board
6.4. PCBWiring Connection .................. ... B3
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6.2. Main Board

-

. Figure 6-2 Main Board (Soider Side}

6-2
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6.3. Control Board

-

4141119900

Figure 6-3 Control Board (Solder Side)

6.4. PCB Wiring Connection

4141115601

MAIN PCB 4141118900 |
VIDED PCB
— SPH FOCUS 1 = »FBT(R)

FBIO

FOCUS 2 ~———» FBT(W]
> SP()  DY(4P) -

* TO C.R.T YOKE
P902(2P) +———r TO POWER SWITCH

P1{12P) « > 110 CABLE ASSY
— s ¢ P301(10P) P3(107}
BLACK WIRE . PI03(12P) P2(12P)
. C G2 « *FB.T
' ; P302(2P) * »TQ TILT COIL
. A PE{1P) ‘4—nr—p TO NECK SHIELD BRACH
BROWN WIRE ;
- A PSO3(2P) « » TO DEGAUSSING COIL
‘ 4141119900
* D BP1 » TO BEZEL PLANE .
BLACK WIRE 1 CONTROL PCB
=D Peos{1oP) - PBOS(10P)
—B
ORANGE WIRE i G- » TO CHASSIS BKT
eee—»> B
. - E
BLACK WIRE
——»F
Cw F
BLACK WIRE |
' » F

Figure §-4 PCEB Wiring Connection




Neck Board
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6.1.

T e
0 71118000 2N

o nwmn.&k g ....h.mnﬂw.//.ﬂ,.. =AW T
i ot iR S e

gL ——

R

a\.ﬁm:ﬁ 4 .\,ﬂ ﬁ..ﬂ__

i

@M\% bl

/um_:tg? ]

L e ot AN

1 Neck Board (Solder Side}

Figure 6-

1
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7.1. Neck Circuit Diagram

Plaase refer 1o the atiached circait Glagram.

7.2. SPS/Micro Controller/Deflec-
tion Circuit Diagram

Please refer Lo the altached eircuit diagram.
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G800 Service Manual

8.1. Key to Exploded View REF.| PART HO [ oEscrIPTION =+
‘ i 45 | 8059114045 SCREW BIND(+) B-2 M4X45 TAPPIN
CREELIPART NOBLS v | DESCRIPTION 555 FOR BEZEL 4 BUCKET
1 | 1QATOK2HZ2 POWER RNOB 46 | 1006094251 RETAINER
2 | 8127113008 SCREW PAN{<JHD CAP MJX8 47 | 10040K2HZ0 | TLTBALL
TAPPI FOR BEZEL & U-BKT 48 | 8026113015 SCREW STEEL TRI"B* TAPPINGBI |
3 | 1a010K2H22 BEZEL ASSY : FOR U-BKT HOLDER & TILT BALL
¢ | 8081111530 SCREW BINC/HD MACH 1/4™-20X30 49 11016084230 | FOOT
FOR BASE & RETAINER Other parts list
5_ | C377K21010 WIRE CORE & PLATE *C* ASSY REF.| PART NO.S527¢7] DESCRIPTION D2 S-St
6 {1060012H22 #POWER SW HOLDER 1414002022 LENS =
7 | 8418113010 SCREW BIND(+) TAPPING M3X10 ZI
R W EW & B SW HOLDER X2, 2004197H10 #HEAT SINK FOR NECK COVER (F)
PW SW HOLDER & BZL X1 2011192H22 #POWER SPRING !
8 | 4410202006 POWER SWITCH $8-160-7D SPST 453310000N AC POWER CORD WALL 6FT GRYU
FOR SWe01 5530200102 CORD GRAMPER TH-A FOR NECK
9 | 8026114012 SCREW BIND(+) TAPPING TRI COVER (F)
: ANGL FOR CONTROL PCB & BEZEL 5541025095 CABLE TIE 2.5X30 FOR CRT FRAME
10 | TH2HZ20444-V | CONTROL PCB ASSY & DEGAUSSING
§ 11 | 5550451194 COPPER FOIL TAPE W=45 FOR 5541025160 CABLE TIE-BINDING 2.5X160 FOR
: CRT (L=360MM.VW=260MM) F3T COVER & DY WIRE
12_| 7010026220 CRT M48KFH380X16 (U) HITACHI CRT 5550135001 CLOTH FILM TAPE #18mm
13 | 4410506330 TCO MYLAR W/CARBON FOR YOKE 5550405002 CLOTH FILM TAPE #40mm FOR 72!
l MYLAR & WIRE FiX
14 | 4410507K21 TCO MYLAR FOR YOKE 3002057518 0G0
15| 2004092H20 #CRT FRAME P ;:RT coeion
16 | C372H2001Q WASHER ASS'Y FOR CRT FRAME & S0
BEZEL 9012092422 SMANUAL
17 | 8418115025 SCREW BID{+)/MO TAPPING MSX25 C4585G1110 GND WIRE ASS'Y FOR L TYPE BXT
FOR BEZEL & CRT FRAME TQ VIDEO SHIELD
18 | 8127113006 SCREW PAN{+)HD CAP TAPPING C4537H1010 GND WIRE ASSY FROM REAR PANMEL |
M3 FOR CRT FRAME & U BKT X2,U- TOMVIDEC SHIELD & TOP SHIELD
BKT & U-BKT HOLDER X4.
18 © 8127113006 SCREW PAN[+/HD CAP TAPPING
#3 TOP SHIELD & U-BKT X4 CAT
FRAME & TOP SHIELD X2
19 | C460670110 TILT FING WIRE ASS'Y 270mm FOR
P302
20 | C0Q1132H20 CAT BRAID WIRE ASS'Y FOR CRT
21 | 7020182H20 CEGAUSSING C2IL
22 | TH2H200144-V__| MAIN PCB ASSY
{23 | 2005092H20 -BKT
i 24 | 3011100030 NUT 1SQ HEX M3 ZING FOR AC
] LINE FILTER
25 | 2001092H20 #U-BKT HOLDER
26 | 36650R1911 RUBBER FOOT FOR CRT & GRT
FRAME
T27 | 1QD50KaHZO | BASE
1 28 | gopsosaHz2 | #DECO PLATE
20 | 2017094030 | GROUND CLAMP FOR #0 CABLE
30 | 8121114008 | SCREW GAP BID(+} MaX8 TAPPING
FOR IO GND X1
31 | c7102H2210 /O CABLE ASS'Y W/DDC 1.8M
a2 | 2007297H10 NECK COVER (F)
a3 | 8028113010 SCREW BIND(+) TAPPING M3X10
TR FOR VIDEO COVER (F)
34 | 7067F20122 LINE FILTER 1X-0342-P
35 | 8504113010 SCREW BIND{(+) M3X 13 MACH W/TISK
FORAC LINE FILTER
36 | TH2H200234-¥ | NECK PGB ASS'Y
37 | 2009197H10 NECK SHIELD
38| 9004095G2t | SPACER FOR VIOEQ COVER (8)
39 | 2008097H1C NECK COVER (B)
40 | 9010097G10 UL SPONGE BOX70X80
41| 5530200102 CORD CRAMPER TH-A
42 | 2002092H20 #TOP SHIELD
43 1 2003092H20 | #REAR SHIELD
44 | 1C020KZHZ0 | BUCKET
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|
G800 Service Manual f

9.1. Explanation of Parts Listing

REF. £

PART NO;

o~

‘DESCRIPTION a3 ampass :

. ] ) o 5322201034 | WIRE UL1617 422 BLK 90-TERMINA
This section contains a complete listing of the components FOR E-E'
used on the printed circuit boards contained in the system. For 5324113200 | WIRE UL1007 324 8RN 314-K-K FOR
a listing of the mechanical pasts, please refer to Section 8., AL
Mechanical Parts. 5324133500 ‘é\ﬂ;E UL1007 #24 QRG 340-K-K FOR
The Tist of parts in this section is separated by PCB, and the 5520100004 | INSULATOR SI-RUBBER TO-220 (W
order of the listing is based on the location reference (REF.) g?;%éﬁoim (RF740. [RFadc.
printed on the circuit board and shown in the schematics. 5620100005 | INSULATOR 5i-RUBBER TO-3P FOR
Components without a reference location are fisted at the Q3e3
beginning of each table in order of the part number, and the 5541025095 gg%%‘g;f.sxm FOR P302 & 301 Xd,
{SC:‘:::: i':i;fg:;g;gznpm with which they are connected 5550195001 | CLOTH FILM TAPE #19mm
4 - 5560080003 | CORE-FE 2643865802 FOR FOCUS,
For exampte: G2 WIRE
. 8026113006 | SCREW B/HD M3X6 TAPPING 'B
l | 2003097301 | HEAT SINK FOR Q1 ! FOR PCB & Q302 HEAT SINK
5026113008 | SCREW B/HD M3X8 TAPPING ‘8"
shows Part No. 20930973011 which is connected or related 1o E%%géségz"xczﬁ\fﬁ X2 FBT
the components with 2 location reference of QL. 5075713008 | SCREW B MaX8 TAPPING &
Shaded items indicate comonents that are crilical for safety or FOR PCB & FBT COVER X2
are of proprietary design and must be replaced with parts of 8026113010 gggﬁg’zg"m“) TAPPING M3X10TR
{he exact szme specification or ordered directly from the [ 8127113006 | SCREW PAN(+HD CAP TAPPING
manufacturer. i M3XE FOR GND WIRE FIX
8127113008 | SCREW PAN{+)/HD CAP TAPPING
For example: M3X6 FOR U-BKT & MAIN PCB X7,V
BKT GND X1.GND WIRE FiX
[ar  [et0s1s070 | TRS. MOSFET 28K1507 10-220 5128142608 | SCREW B/H WIGAP 8" 2 6XB TITE
FOR CLIP WIRE & HEAT SINK
Indicates that the TRS. MOSFET, Part No. 4101315070 lo- 8504113008 | SCREW BIND(+) M3X8 MACH W/DISK
cated at reference Q1. should oniybe replaced with the exact FOR iC902
same part ordered from the manufacturer. 8504113008 EggEchoaa‘ND( +) M3X8 MACH Wi/DISK
8504113010 | SCREW BIND/+} M3X10 MACH WIDISK
q.2. Main Board : FORACLINEFILTER
- £504113010 | SCREW BIND(+) M3X10 MACH
REF." | PART NO.<*|'DESCRIPTION - K oo
‘ THZH200144 | MAIN PCB ASS'Y 8504113010 | SCREW BINDI-] M3X10 MACH W/DISK
N FOR IC308
rotacann | oM S RO SR | e e g D e
2000000011 | CLIP WIRE FOR MAIN WIRE 5071204230 | LABEL 28KV
2003294030 | HEAT SINK VIDED FOR IC305 459455010 | GND WIRE ASS'Y FOR VIDEQ SHIELD
2004007H10 | HEAT SINK A FOR FBT COVER TO DEF HEAT SINK
! 2004191630 | HEAT SINK HOLDER FOR Q902 C4597%1110 | GND WIRE ASSY 20Cmm FOR MAIN
' TRS.FS10KM-12) PCB TO U-BRACKET
i 2005092H20 | #U-BKT 488100025 | CONN, 10P & WIRE ASS"Y 350mm W
{ 2005197H10 | #FBT COVER FOR FBT P01 & P3 '
2009+ 07r10 | #NECK SHIELD C438120040 SJOO%NA 1P22P & WIRE ASS'Y 400mm
201109220 | #HEAT SINK FOR Q502 BD901_| 4130400080 | DIODE BRIDGE 4A/B00Y P:5.0MM
f | 2017097H10 | HEAT SINK FOR IC201 BP1 C4507F4120 | WIRE ASS'Y 300MM
| 2045294000 | HEAT SINK £ FOR ICo02 G101 | 5156338750 | CAP-EC6 3.3UFM 50V -AT-
| 2046204000 | HEAT SINK F FOR G303 Ci02_ | 5092103615 | CAP-PP QIUFG 100V P:10mm -SF-
3911100030 [‘ILP’JEIFSIET*EEX M3 ZINC FOR AC ©103__| 5156339750 | GAP-ECE 3.3UFM 50V -AT-
3011100030 | NUT 15O HEX M3 ZINC FOR IC306 G104 | 5074104101 | GAP-MEF 0.1 UK J00V..SF,
o ) fom Tases et
36823TALQ3 | WIRE HOLOER TA10-35 FOR MAIN -
PCB & BKT c107 | 5136101725 | CAP-ECE 100UFM 25V -RT-
4141119601 | #P.C.B. MAIN ci08 | 5156101725 | CAP-EC6 100UFM 25V -RT-
41A2H00VO1 | FIRMWARE VERSION:V010 CHECK SU C108 5134104452 | CAP-SCF 0.1UFZ 50V -AT-
4692300001 | CLIP-FUSE 5MM FOR F301 G119 5156479750 | CAP-ECE 4.7UFM 50V -RT.
57318201311 | WIRE 1015 #18 BLK 120-5-5 FOR C-C', C112 5113474111 | CAP-MC 3 47UFK 100V -SF-
o0 C113 | 5128101552 | CAP-CCSL 100PFJ S0V -AT-
[ 5975200801 | WIRE UL10D7 #22 BLK 30-5-5 FORF-F1 | Giia | 5192182573 | CAP-MPP 1800PFJ 16KY P1Smem




. ' PCB Component List

‘REF.L1[ PART NO. “#| DESCRIPTION - it “|-PART NO. ::| DESCRIPTION -+ ... . .5

€115 | 5190334583 | CAP-MPP 0.33UFJ 250V -SF- C313 | 5156221725 | CAP-EC6 220UFM 25V -RT-

C116 | 5156220509 | CAP-ECE 22UFM 350V -SF- €314 | 5156100716 | CAP-ECS 10UFM 16V -RT-

C117 | 50744723104 | CAP-MEF 0.047UFK 400V -SF- C315 | 5156470T50 | CAP-ECS 47UFM 50V -RT-

G118 _; 5113224111 | CAP-MC 0.22UFK 100V -SF- C316 | 5195513573 | CAP-PMHA 5100PFJ 1600V F-22.5m
C120 | 5092562562 | CAP-PP 0.00S8UF, 630V 7:10mm €319 _| 5195474543 | CAP-PMA 0.47UFJ 400V -SF-
€121 | 5156331716 | CAP-ECE 330UFM 16V -AT- €320 | 5190724583 | CAP.-MPP 0.72UF.) 250V -SF-
C122 | 5162229750 | CAP-NPEC 2.2UFM 50V -RT- €321 _| 5074104102 | CAP-MEF 0.1UFK 250V -8F-

€135 : 5074683104 | CAP-MEF 0,068UFK 400V -SF- £322 | 5190394543 | CAP-MPP 0.33UFJ 400V P:22.5mm
C128 | 515X100503 | CAP-ECX 10UFM 250V -SF- C324_ } 515X221725 | CAP-ECX 220UFM 25V -RT-

G130 __| 5116104111_| CAP-MC 0.TUFK 100V -AT- C325 | 5156101725 | CAP-SC5 100UFM 25V -RT.

€131 | 5074104104 | CAP-MEF 0.1UFK 400V P:15MM -SF €327 | 5116103111 | CAP-MC 0.0TUFK 100V -RT-

€132 | 5156229750 | CAP-ECG 2.2UFM 50V -RT- £332 | 5156100T16 | CAP-ECE 10UFM 16Y -RT-

€134 | 5101102133 | CAP.CCR 1000PEK 1KV P:5.0mm £333 | 5156100736 | CAP-ECE 10UFM 16Y -RT-

€135 5116102111 | CAP-MC 0.001UFK 100V -RT- €334 5134104452  CAP-SCF G 1UFZ 5QV -RT-

C136 5156331716 | CAP-ECE 330UFM 15V -RT- €336 5134104452 { CAP-SCF 0.1UFZ 50V -AT-

C150 | 5134104452 | CAP-SCF 0.1UFZ 50V -AT- €338 _: 5156100T16 | GAP-ECE 10UFM 16Y -AT.

C151 ) 5134104452 | CAP.SCF 0.1UFZ SV -AT- €339 | 51561007165 | GAP-ECS 10UFM 16V -AT-

€152 | 5134104452 | CAP-SCF 0.1UFZ 50V -AT- C340 | §156109TS0 | CAP-ECS 1UFM 50V -RT-

C155 | 5134104452 | CAP.SCF 0,1UFZ 50V -AT- C341 | $156100T15 | CAP-ECE 10UFM 16V -3T-

€201 | 5134104452 | CAP-SCF 0.1UFZ 50V -AT- C342 | $116222111 | CAP-MC 0.0022UFK 100V -RT-
<202 5156100716 | CAP-ECS 10UFM 15V -RT- 343 5116104111 | CAP-MC 0.1UFK 100V -R7-

c203 5158101T16 | CAP-ECE 100UFM 16V -AT. C344 5116472111 | CAP-MC 0.0047UFK 100V -RT-
€204 ! 5156479750 | CAP-ECE 4.7UFM 50V -RT- C345 | 5116104111 | CAP-MC 0.1UFK 100V -8T-

€205 15156109750 | CAP-ECB 1UFM 50V -RT- S346 | 5074474505 | CAP-MP 0,47 UFJ 50V P.5.0MM
C206 | 5156100716 | CAP-ECS 10UFM 16V -RT- C347 | S156100T16 | CAP-ECS 1GUEM 16V -RT-

C207__| 5156100716 | CAP-ECE 1OUFM 16V -RT- C348 | 5156100T16 | CAP-ECS 10UFM 16V -RT-

G208 | 5156479750 | CAP-EC6 4.TUFM 50V -RT- C349 | 5073474563 | CAP-MEF 0.47UFJ 63V PS5 Cmm -R
0209 | 515X471525 | CAP-ECX 470UFM 25V G- { Ca50 | 5156100750 | CAP-ECS 10UFM Sov AT.

€210 | 515X221535 | GAP-ECX 220UFM 35V -3F- | C351_ | 5121560552 | CAP-CCCH 56PF 50V -AT.

€211 | 515X471525 | GAP-ECX 470UFM 25V -3F- ' CB52 | 5116104111 | GAP-MC DAUFK 100V AT.

C212 | 5113224111 | CAP-MC 0.22UFK 100V -SF- €353 | 5116104111 | CAP-MG 0.1UFK 100V -AT-

€212 5118332111 | CAR-MC 0.0033UFK 100V -RT- €355 5134104452 [ CAP-SCF 0.1UFZ 50V -RT-

C214__} 5113224111 | CAP-MC 0.22UFK 100V .SF- €360 1 5134104452 | CAP-SCF 0.1UFY S0V -RT-

£218 5074104102 | CAP-MEF 0.1UFK 250V -SF. €361 5133104452 | CAP-SCF 0.1UFZ S0V -AT-

c21¢e 513X471316 | CAP-ECX 470UFM 16V -SF- £362 5190224543 | CAP-MPP 0.22UF. 400V P:22 SMM
C217 | 515X101T16 | CAP-ECX 100UFM 16V -BT- G363 | 5116104111 | CAP-MG 0.1UFK 100V -RT-

C218 _| 5074474505 | CAP-MP 0.47UFJ 50V P.5.0MM C364 | 510HE81133 | CAP-CCR 680PFK 1KV P:5mm -SF-
€220 | 5116222111 | CAP-MC 0.0022UFK 100V -RT- G365 | 5156100T16 | CAP-ECS 10UFM 16Y -RT-

C221_ | 5133104452 | CAP-SCF 0.1UFZ 50V -AT- €366 | 5134104452 | CAP-$CF 0.1UFZ 50V -AT-

£222 | 5128821552 | CAP-CCSL 820PFJ 50V -RT- C367 5130125583 1 CAP-MPP 1.2UFJ 250V -SF-
-G223 3128331552 | CAP-CCSL 330PFJ 50V -RT- Cc3868 5134104452 | CAP-SCF 0.1UFZ 50V .AT-

c224 5156108750 | CAP-EC6 1UFM 50V -RT. T C3sg 5134104452 | CAP-SCF 0.1UFZ 50V -3T-

cz2s 5118333111 | CAP-MC 0.033UFK 130V -BT- G370 5115104111 | CAP-MC D.1UFK 100V -RT-

€226 | 5156229750 | CAP-EC6 2.2UFM 50V -RT- C371 | 5116104115 | CAP-MG 0.1UFK 100V -RT-

C228 | 5156229750 | CAP-ECS 2.2UFM 50V -RT- C372 | 5118104111 | CAP-MC 0.1UFK 100V -RT-

€230 | 5101102152 | CAP-CCB 1000FFK S0V -RT- C380 | 5101222142 | CAP-CCB 2200PFK 500V -RT-
€231 | 5116122111 | CAR-MC 0.0012FK 100V -RT. C381__ | 510H221193 | CAP-CCR 220PFK 3KV P:7.5mm -SF
€232 S116194111 | CAP-MC C.1UFK 100V -RT- c3g2 5101101132 | CAP-CCB 10CPFK 1KV -RT-

C234 5156100T15 | CAP-ECS 10UFM 16V -RT- caas 5156100T16 | CAP-EC6 10UFM 16V -RT-

G235 15156331716 | CAP-ECS 330UFM 16V -RT- C389 | 5156470725 | CAP-ECE 47UFM 25V -RT-

C301 | 5156471716 | CAP-ECE 470UFM 16V -RT- £390 _ | 5156470725 | CAP-ECS 47UFM 25V -RT-

c302 | 5156102516 | CAP-ECE 100QUFM 15V -SF- 2381 | 5116104111 | CAP-MG 0.1UFK 100V -RT-

C303_ | 5134104452 | CAP-SCF 0.1UFZ 50v -AT- - €601 | 5158220509 | CAP-ECE 22UFM 350V -SF-

Cloa 5158109750 | CAP-ECE 1UFM 50V -RT- C604 5128101552 | CAP-CCSL 100PFJ 50V -RT-
c307 5116223111 | CAP-MC 0.022UFK 100V -3T- Ca0s 5116222111 | CAP-MC 0,0022UFK 100V -AT-
G308 | 51556101716 | CAP-ECS 10CUFM 16V -RT- Ce06 5128471552 | CAP-CCSL 470PFJ 50V -RT-
C309 | 5134104452 | CAP-SCF QIUFZ S0V -RT- <6a7 5198100750 | CAP-ECH 10UFM 50V -AT-

€310 5156221716 | CAP-ECS 220UFM 18V -RT- Ce08 51285561552 | CAP-CCSL S60PF.J 50V -RT-

1€ | 075102505 \ CAP-MEF 1UQQFE) 50V CF caos 5116223111 CAP-MC 0.022UFK 100V -RT-
€312 5134108452 | CAP-SCF 0.1UFZ 50V AT- C510 | 5156100716 | CAP-ECE 10UFM 16V -RT- |
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SREF0PART NO, 25| DESCRIPTION ++ R REF. %] PART NO.% =
C611 | 5134104452 | CAP-SCF 0.1UFZ 50V -RT- Co49 | 5061472440 | CAP-CCS 4700PFM 40OV -37-
612 | 5116104111 | CAP-MC 0.1UFK 100V -RT- C950 | 5061472440 | CAP-CCS 4700PFM 400V -SF-
C613 | 5134104452 | CAP-SCF 0.1UFZ 50V -RT- C952 | 5156470735 | CAP-ECE ATUFM 35V -RT-

C614 | 5116103111 | CAP-MC 0.01UFK 100V -RT- C955 | 515%471516 | CAP-ECX 470UFM 16V -SF-
615 | 5156470716 | CAP-ECS 47UFM 16V -RT- Co56 | 5075474563 | CAP-MEF 0.47WUF.) 63V P:5.0mm-R
cR01 | 5156108750 | CAP-ECE 1UFM SOV -RT- D101 | 4120141480 | DIODE 1N4148 (SN -AT-

CB02 | 5134104452 | CAP-SCF 0.1UFZ S0V -AT- D102 | 4120141480 | DIODE 184148 (S)) -AT-

CB03 | 5134104452 | CAP-SCF 0.1UFZ 50V -RT- 0105 | 4120146060 | DIODE 1N4606 (SI) -AT-

C804 | 5156101716 | CAP-EC6 100UFM 16V -RT- D107 | 4120141480 | DIODE 1N4148 (SI) -AT-
ca0s | 5134104452 | CAP-SCF 0.1UFZ 50V -RT- D110 - | 41305002F0 | DIODE FMP-G2FS TO-220A8 1500V
806 | 5128390552 | CAP-CCSL 39PFJ SOV -RT- D111 | 413020426C | DIODE 2.3A/600V BYM26C -AT-
C807 | 5128390552 | CAP-CCSL 39PF. SOV -RT- D112 | 4130104004 | DICDE UF4004 400V1A -AT- ©
ca08 | 5134104452 | CAP-SCF 0.1UFZ SOV -RY- 0113 | 413020426C | DIODE 2.34/600V BYM26C -AT- =
©809 | 5101102152 | CAP-CCB 1000PFK SOV -RT- Ditd | 4130010212 | DIODE RGPO2-12E 1200V/0.5A -AT
Ca10 | 5128221552 | CAP-CCSL 220PF.) 50V -AT- o1ze | 4130100108 | DIODE RGP108-5391 -AT-
cal l 5128221552 | CAP-CCSL 220PF) 80V «RT- D121 4120141480 | DIODE 1N4148 (SN -AT-
cgiz | 5128380552 | CAP-CCSL 39PFJ 50V -RT- 0122 4120141480 [ DIOCE 1N4148 {S1) -AT-

CE13 | 5128390552 | CAP-CCSL 39PF) S0V -RAT- 0123 | 413010010) | DIODE RGP 101-5380 1A 600V -AT-
CB1a4 5134104452 | CAP.SCF C.1UFZ 50V -AT- [ D124 4130100100 | DIQDE AGP10J-5390 1A 6OQY -AT-
ceis | 5128181552 | CAP-CCSL 100PF SOV -RT- Tp125__| 4120141480 | DIODE 1N4148 (Sl) -AT-

816 | 5128101552 | CAP-CCSL 100PF. 50V -RT- D130 | 413010010J | DIODE RGP10J-5390 1A 600V -AT-
cai7 | 5128681552 | CAP-CCSL 530FFJ 50V -RT- D201 | 4120141480 | DIODE 1N4148 (S -AT-

818 | 5116102111 | CAP-MC 0.001UFK 100V -RT- D202 | 4120104001 | DIODE 1N4001 -AT-

819 | 5116473111 | CAP-MC 0.087UFK 100V -AT- 0204 | 4120141480 | DIODE 1N4148 (S} -AT-

820 | 5156109750 | CAP-ECE 1UFM 50V -RT- i D301 | 4120141480 | DIODE 1N4148 (Sh -AT-

902 | 5065224428 | CAP-MPR 0.22UFM 275V -SF- D302 | 413010010J | DIODE RGP10J-5390 1A 600V -AT-
©803 | 5061472440 | CAP-CCS 47G0PFM 400V -SF- D303 | 4130172106 | DIODE 21DQ06 1.7A/60V -AT-
904 | 5051472440 | CAP-CCS 4700PTM 400V -SF- Dao4 | 4131014590 | DIODE BY455F-1500 SCO-100
905 | 5061472440 | CAP-CCS 4700PFM £Q0V -SF- D305 | 4130100218 | DIQDE RGPO2-18E-5300 -AT-
CI06 ] 5061472440 | CAP-CCS 4700PFM <00V -SF- D308 4130100106 | DIODE RGP10G-5390 -AT-

C9G7 ] 5150331504 | CAP-ECL 330UFM 400V ~SF- D307 4120141480 | DIODE 1N4148 (501 -AT-

908 | 5074104104 | CAP-MEF 0.1UFK 400V P:15MM -SF D3VE | 413010010G | DIODE RGP10G-5390 -AT-
€908 | 510H4711C3 | CAP-CCR 470PFK 2KV P:7.5mm -SF D305 | 413010010G | DIODE AGP10G-5390 -AT-

Co10 | 5155101735 | CAP-ECE 100UFM 25V -RT- Da10 | 4130100218 | DIODE RGPQ2-18E-5300 -AT-

Tco1n | 5156220701 | CAP-ECE 22UFM 100V -RT- D311 | 4120141480 _} DIOOE 1N4148 (Si) -AT-

912 | 5092103615 | CAP-PP 01UFG 100V P:10mm -SF- D312 | 4120104001 | DIODE 1M4001 -AT-

913 | 5101221152 | CAP-CCB 22CPFK 50V -AT- D313 | 4120341480 | OIODE 1N4148 ($1) -AT-
co14 | 5101102152 | CAP-CCB 1000PFK 50V -RT- D314 | 4120141280 | DIODE 1N4148 (S1) -AT-

o915 | 5155109750 | CAR-ECS 1UFM 50V RT- 0317 | 313010010J | DICDE RGP10J-5390 1A 600V -AT-
£917 | 5156331Ti6 | CAP-ECS 33CUFM 16V -AT- 0601 | 4120141480 | DICDE 1N4148 (S!) -AT-

Cg18 | 5134104452 | CAP-SCF Q.1UFZ 30Y -AT- 0502 41303030F4 | DIODE 300F4 h

Co19 5074104163 | CAP-MEF 0.1UFK 63V -SF- 0603 4120141480 | DICDE 1N4148 (51) -AT-

920 | 5128331552 | CAP-CCSL 330PFS 50V -RT- D604 | 4120141480 | DIODE 1N4148 (SN -AT-
co21 5074104101 l CAP-MEF 0.1UFK 100V -SF- 1 a5 4120141480 | DIOCE 1N4148 (SI) -AT-
Cozz | 5134104452 | CAP-SCF 0.1UFZ 50V -AT- i D80S | 4120147480 | DIODE 1N4148 {S1) -AT-

923 | 5156471525 | CAP-ECS 470UFM 25V -SF- 1 D806 | 4120141480 | DIODE 1N4 148 (i) AT-
Cozd 5156471T16 | GAP-ECE 470LIFM 16¥ -RT- i l D8a7 41201474230 | DIODE 1N4148 (Sl) -AT-

€325 | 5156221502 | CAP.ECH 2201UFM 160V -5F- | ! peos | 4120141480 ' DIODE 1N4148 (S1) -AT-
oot | 5156221507 | CAP-ECE 220UFM 200V -SF- | [ D810_| 4120141480 | DIDDE 1N$148 (S1) -AT-

Co2e | 5156102525 | CAP-ECE 10C0UFM 25V -SF- | iD812_| 4120141480 | DIODE 1N4148 (SI} -AT-
930 | 5156471725 | CAP-ECE 4TOUFM 25V -RT. | 9813 | 4120141480 | DIODE 1N4148 (Sh -AT-
C831 | 5133104452 | CAP-SCF 0.1UFZ 350V -RT- . DB14 4120141480 | DIODE 1N4148 (81 -AT-
©932 | 5065105425 | CAP-MPR 1LUFM 250V -SF- D815 4120141480 | DIODE 1N4148 (S} -AT-
| cozs | 5101332152 | CAP-GCH 3300PFK 50V -AT- 0813 | 4120141480 | DIODE 1N4148 (S} -AT-
€939 | 510H102133 | CAP-CCR 1J00FFK 1KY P'S Cmm D905 | 4130104260 | DIODE 1A/800V BYV2ED
Co42 | 5101102132 | CAP-CC8 10COPFK 1KV -RT- D906 | 413010426C | DIODE BYV26C KINK FORMING -AT
943 5156339750 I CAP-ECE 3.3UFM SOV -RT- i D9Q7 413010426C | DIODE BYV26C KINK FORMING -AT-
Co44  510H102133 | CAP-CCR 1000PFK 1KV P.5.0mm D903 | 4130100010 | DIODE FE1D-5390
945 | 5101102132 | CAP-CCB 1000PFK 1KV -RT- D80S | 4120141430 | DIODE 1N4148 {SI} -AT-
C94B | 5156102525 | CAP-EC6 1000UFM 25V -SF. { D810 | 4120141480 | DIODE 1N4148 (SI) -AT-
9-3
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0911 4120141480 | DICOE 1N4148 (SH) -AT-
912 4120145060 | DIODE 1N4505 {SN -AT-

D913 [ 4120141480 | DIODE 1na148 (ST} -AT-

REF. 2| PART NO. ]

CONN. 10P WAFER TYPE:1-173981-
e ———— A B L = G SR

LINE FILTER IX-0342-P
4430300190 | CONN. 3,96 3P W/O PIN 2 -5F-

D914 | 4120141280 | DIODE 1N4128 (SI) -AT-

P03 4490200207 [ CONN. 2P WAFER ROUNGD PN 10MM

os1s |} 41303031F3 f DIODE 3A/400V 35NS 310DF4 -aT- -

FHI01 | 4153435002 | POTG COUPLER X'STER AN35 W=10

D916 . | 41303031F4 | DIODE 34/400V 35NS 31DF4 -AT- -

DY18 . | 41303031F2 | DIODE 3200V 31DF2

PTCR_{ 7021141400 FTCR DGC 2R14M
Q03 411022120Y | TRS. 25021207 TC-92 -RT-

Dg19 ' 4130304311 { DIODE 31DF1 -AT-

Q102 | 4110009560 | TRS. 2SA966 TPES TO-92M -RT-

0920 | 41303031F2 | DIODE 34/200V 310F2

103 4105307400 | TRS.IRF740 -

0921 | 4120104001 | DIODE 1N4001 -AT.

Q104 | 4105206200 | TRs. MOSFET IRF620 TO-220

D22 | 4120141480 | DIODE 14148 ($1) -AT-

Q105 _ | 4100252970 TAS. 25C5297 TO-3P

D$23 | 4120104007 | DIODE {N4001 -AT.

Q106 4100227520 | TRS. 25C2752-K 7C-125

]

D924 | 4130100100 | DIODE RGP10D-5302 -AT- 1A

Q107__| 4116612030 | TRS. AN1203 -AT-

D925 | 41303031F5 DIODE 31DF8

Q108 | 4110007330 | TRs. 23ATI3 TO-92M -RT-

0926 41303031F6 | DIODE 310Fg

Q109 | 4100227520 | TRs. 28C2752-K T0-125

0928 | 4120104001 | DIODE 1N4001 -AT.

Q1o 4110007330 | TRS. 25A733 TO-92M -RT-

D930 4130101106 | DIODE 110006 -AT-

G111 4112409200 | TAS. K$Pg2 TO-92

D965 | 4130100100 DIODE AGP100-5302 -AT- 1A

Q112 4116612030 | TRS. AN12C3 -RT.

Dy ! 4430400207 | CONN. 4P WAFER RCUND PIN

Q113 4110007330 | TRS. 284733 T0-92M -AT-

Fa01__ | 5268400052 | FUSE sAs0vAC

FB101 ' 4322209046 | FEBAITE BEAD 2UH -AT-

Q202 411030667C | TAS. 250657C TO-92M -RT.

0203 411020945P | TRS. 2509459 70-92 -RT-

Q204 411020845P | TRS, 2SC945P TO-92 -AT-

FB102 | 4322209045 | F=RAITE BEAD 2UH .AT.
FB103 | 4322209046 | FERRITE BEAD 2UH -AT.

| Q205 | 411020045P | TRS. 28C945P T0-82 -RT-

FBEO1 | 4322209046 | FERRITE BEAD 3UH -AT-

G206 _| 411020945P | ¥R5. 25C045F Tor93 -RY-

FBE02 | 4322209046 | FERRITE BEAD 2UH -AT-

@207 _[ 4116612030 | TRS. An1z03 -RT-

FBE03 | 4322209046 |‘ FERRITE BEAD 2UH -AT-

Q301 | 4116612030 | TRs. AN1203 AT

{ FB801_' 4322206045 | FERAITE BEAG 2Ur am.
{ F5803 | 4322009046 | FERRITE BEAD 2UN AT,

Q302 | 4105906200 | TRS. MOSFET IRFo20 TO-220
Q303 | 4100242904 | THS. 25C4290A TG-a7L -

FBS04 | 4322209046 | FERRITE BEAD 2UH .AT.
| 4322209046 | FERRITE BEAD 2UH -AT-

L]

0304 _| 4110008860 | TRS. 254966 TPEG TC-22M -HT-
Q305 | 4110226557 TRS. 25C2655-Y TO-92M -AT-

FBS02 | 4322209046 | FERRITE BEAD 2UM -AT-

Q306 _| 4110208asp TRS.28C945P TO-92 .AT- - -

{16101 T 4159594000 | I TLsoacH 1501y

Q07 | 4105906400 | TRS. IAFea0 10220

IC201_ | 4159817200 | IC TDAB172 7PN

Q308 |410031264A TRS. 25012644

c301_: 4159129200 | IC LM1282 28PIN

Q308 | 4116612030 | TAS. AN1203 AT-

IC302 | 4159129500 | IC LM1295 24PIN

Q311 411020945P | TRS. 2SC9459 TO-92 -RT-

1C305_| 4158317001 | IC LM317T WiIMOUNTING KIT T0-22

Q312_ | 4110009660 | TRs. 2SA966 TPEG TC-92M -RT- .-

1C320 | 4159358000 | IC LMT358N apin

Q320 4116612030 | TRS. RN1203 -RT- - - =

1ce01_| 41593684300 | IC UC38434 3PIN

Q330_ [ 4105906400 | TRS. IRFB40 TO-220

1CA61 | 4159687052 | #iC XCEBHC705805P VERT.0 2H20

Q331 A116612030 | TRS. AN1203 -AT.

1C802 [ 4139241180 | 1C 24LC16 3PIN DipP

Q332 4116612030 | TAS. RN1203 -RT-

IC803 | 4152742730 | 1C 74L5273 20PIN

Q33 4103501200 | TRS. FS12UM-5 TO-220AB 250V

G804 | 4159242100 | IC 2410271 gPIN

oxctli] 4100306694 | TAS. 2S06E9A TO-125

IC80S | 4155074860 | IC 74HCaS 14PIN

Q341 411010647C | TRS. 2S5P647C TO-92M -RT-

1Cs01 4159344200 | IC UC3842A 3PIN

Q50 4100808400 | TRS. YTAF§40 TO-220F

1C902 | 4159780501 | iC 7R0s REGULATOR 3PN

Q602 4110007330 ! TRS. 25A733 TO-92M -RT-

IC903 | 4159431004 | (S 11431 REGULATOR TO-32 -RT-

Q603 4111139049 | TAS. 2N35304 TO.82 -BT-

S101 ;4321828006 | COIL PEAKING 8.2UH -AT-
L1083 | 4321151006 | COIL PEAKING 150UH -AT-
30t | 4321479006 | COIL PEAKING < 7UH -AT-
£302 | 4321479008 | COIL PEAKING <. 7UH -AT-
11303 | 4323231003 | CHOKE GOIL 23004

| w304 708S202MH22 | COIL LINEARITY

L305 | 4323500003 | COIL CHOKE 50UH .37,

Q604 £11020845P | TRS. 25C945P TO-92 -RT-

Q895 4111135060 | TRS. 2N3S06 T0-92 -AT-

Q606__ | 4116612030 | TAS. BN1203 -AT-

Q801 | 411020945P | TRS. 2SCO45P 7092 AT

Q802 | 411020945P | TAS. 25C945F T0-82 -RT-

@803 _ | 411020945P | TRS. 25C945e T0.92 AT

jot: (%3 411020945P | TRS. 25C945° TO-92 -RT-

Q901 | 4100306694 | TRS. 2506694 TO.128

=306 3323808503 | 2CON CHOKE amH
L307 4321151006 | COIL PEAKING 150UH -AT-

10002 [ 41095010x0 | TRS. FS10KM-12 TO-220F

1 L3008 | 4321121006 | COIL PEAKING 120uH AT,

Q9A3 | 4114501006 | TRS. MCR100-6 TO-92 -AT-

Qgc4 4110105610 | TAS. 958561 TO-92 -AT-

Leo1 A32A151006 | COIL PEAKING 150Uk SMALL -AT- ]
L801Y 4321330006 | COIL PEAKING 33UH -AT- b

10905 | 4116812000 TAS, RN1203 -RT-

j G906 410030669A | TRS. 23D6654 T3-126

| P302 [ 4430200130 | CONN. 27 WAFER 2.5MM
1Pac2 | 4230401826 | comm. 4P R/A 171825-04

Q915 411020845P | TRS. 25C945P TO-92 -AT-
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‘ReF.ZE[PAR DESCRIPTION REF.T5{ PART NO. | DESCRIPTION "~
R101 RES-GF 1/4W J 3K -AT- SMALL 8272 | 4257043532 | RES-PR MF 1/4W F 95.3K AT SMAL
102 | 4050568255 | RES-CF 1/4W J 6.8K SMALL -AT- R223 | 4171015856 _| RES-MCF 1W J 1 5R -AT.
R103 | 4257041403 | RES-PR MF 1/4W F 140K SMALL -A B2za | 4257041432 | RES-PR MF 1/4W F 14.3K SMALL -
104 | 4050551255 | RES-GF 1/4W J5.1K -AT- SMALL F225 | 4050547255 | RES-CF 1/4W J 4.7K -AT- SMALL
R105 | 4050510355 | RES-CF 1/aW J 10K -AT- SMALL R226 | 4050110255 | RES-CF 1/2W J 1K SMALL -AT-
A106 4050551255 | RES-CF 1/4W J 51K -AT- SMALL R227 4050510355 | RES-CF 1/4W J 10K -AT- SMALL
R107 | 4050510255 | RES-CF 1/4W J 1K -AT- SMALL R228 | 4050122255 | RES-CF 1/2W J 2.2K SMALL AT’
R108 | 4050533255 | RES-CF 1/4W J 3.3K -AT- SMALL R229 | 4050510055 | RES-CF 1/4W J 10R -AT- SMALL
5109 | 4050510455 : RES-CF 1/4W J 100K -AT- SMALL R230_ | 4172010953 | AES-MOF 2W J 1R -SF-
R110 | 4050524055 | AES-CF 1/4W J 24R SMALL -AT- R231 | 4050551155 | RES-CF 1/aw J 510R SMALL -AT-
A111 | 4050520255 | RES-CF 174w J 2K -AT- SMALL R23z | 4050510355 | RES-CF 1/4W J 10K -AT- SMALL
R112 | 4050513155 | RES-CF 1/4W J 130R SMALL -AT- R233 | 4050510255 | RES-CF 1/4W J 1K -AT- SMALL
R114 | 4050547255 | RES-CF 1/4W J 47K -AT- SMALL Az34 | 4050524455 | RES-CF 1/4W J 240K SMALL -AT-

[R115 - | 4172047056 | RES-MOF 2W J 47R -AT- R235 | 4257046342 | RES-PA MF 1/aW F 63.4K SMALL -
A116 | 4171033956 | RES-MOF 1WJ 338 -AT- F236 | 4257041432 | RES-PR MF 1/aW F 14.3K SMALL -
R117 | 4050110155 | RES-CF 1/2V¢ J 100R SMALL -AT- R237 | 4050510355 | RES-CF 1/4W J 10K -AT- SMALL
R118 4050116455 | RES-CF t/2W J 160K SMALL -AT- 8238 4050520255 | HES-CF 1/4W J 2K -AT- SMALL
119 | 4050543455 | RES-CF 1/4W J 433K SMALL -AT- R240 | 4050536355 | RES-CF 1/4W J 36K -AT- SMALL
R120 | 4050543455 | RES-CF 1/4W J 430K SMALL -AT- R241 | 4050510355 | RES-CF 1/4W J 10K -AT- SMALL
R121 | 4050539255 | RES-CF 1/aW J 3.9K -AT- SMALL A242 | 4050510355 | AES-CF 1/aW J 10K -AT- SMALL
M22 | 4050568455 | RES-CF 1/4W J 680K SMALL -AT- R2e. | 4050512355 | RES-CF 1/4W J 12K -AT- SMALL
R123 | 4050510055 | AES-CF 1/4W J 10R -AT- SMALL R244 | 4050510355 | RES-CF 1/4W J 10K -AT- SMALL
R125 | 4050547155 | AES-CF 1/4W J 470R SMALL -AT- R4S | 4257047502 | RES-PR MF 1/4W £ 73K SMALL -AT
Ri28 | 4050510255 | RES-CF 1/4W J 1K -AT- SMALL R246 | 4050539355 | RES-CF 1/4W J 39K SMALL -AT-
129 | 4171075956 | RES-MOF 1w J 7.5A -AT- R3O | 4257041962 | RES-PR MF 1/4W 7 19.6K SMALL -
R130 | 4050547255 | RES-CF 1/4W 3 47K -AT. SMALL ‘R302 | 4257042742 | RES-PA MF 1/4W F 27.4K SMALL -
R131 4050510355 | RES-CF 1/4W/ J 10K -AT- SMALL 2305 4050510155 | RAES-CF 1/4W J 1CCA ‘AT SMALL
R132 | 4050522555 | RES-GF 114V J 2.2M SMALL -AT- R306 | 4050520255 | RES-CF 1/4W J 2K -AT- SMALL
R133 4050512355 | RES-CF 1740 J 12K -AT- SMALL 2310 | 4050510255 | RES-CF 1/4W J 1X -AT- SMALL
A136 | 4050510355 | RES-CF 1/4V/ J 10K -AT- SMALL 5311 | 4050510355 | RES-CF 174W J 10K -AT- SMALL
A133 4050512455 | RES-CF 1/4\W J 120K -AT- SMALL A312 4257041102 | RES-PR MF 1/4W F 11K AT SMALL
R139 | 4050533355 | RES-CF 1/4W J 33K SMALL -AT- | R313 | 4050518385 | RES-CF 1/4W J 18K SMALL -AT-
R140 | 4050524355 | RES-CF 124w J 24K -AT- SMALL { A315 | 4050510455 | RES-CF 1/4W J 160K -AT- SMALL
R143 4050513355 | RES-CF 174W J 13K SMALL -AT- ; RA316 4050510155 | RES-CF 1/4W J 100R -AT- SMALL
R146 | 4050538355 | AES-CF 1MW J 18K SMALL -AT- R3MT | 4171024156 | RES-MOF 1W J 240R -AT-
R148 | 4257021002 | RES-PR MF 1/2W F 10K SMALL -AT A318_ | 4172051053 } RES-MOF 2W J 1R -SF-
R149 | 4050515355 | RES-CF 1/4W J 15 -AT- SMALL R319 4171033956 | RES-MOF 1W J 3.3R -AT-

R151 4050133155 | RES-CF 1/2W J 330R -AT- SMALL R3z0 4172022953 | RES-MOF J 2w 2.2R -SF-

R152 | 4050510255 | AES-CF 1AW J JK -AT- SMALL f323 | 4257041502 | RES-PR MF 174w F 15K AT SMALL
1153 4050510255 | AES-CF 1/4W J 1K -AT- SMALL R324 4257045901 | RES-PR MF 174W F 5. 9K SMALL -A
RISG 1 4050511455 | AES-CF 1/4W J 110K SMALL -AT- R325 | 4050510355 | RES-CF 1/4W J 10K -AT- SMALL
R157 | 4050510255 | RES-CF 1/4W J 1K -AT- SMALL | R325 | 4257043651 | RES-PR MF 1/4W © 3.65K AT SMAL
A201 | 4050510255 | RES-CF 1/4W J 1K -AT- SMALL i R327 | 4050522255 | RES-CF 1/4W J 2.2K -AT- SMALL
Ro02 | 4050510355 | RES-CF 1/4W J 10K -AT- SMALL i R328 | 4257044320 | RES-PR MF 1/aW F 432R SMALL -A
R203 4050510355 | RES-CF 144/ J 10K -AT- SMALL | A329 4257042432 | RES-PR MF 1/4W F 24 3K SMALL -
R204 | 4050575455 | RES-GF 14W J 750K SMALL -AT- P R330_ | 4182016153 | RES-FUSIBLE 2W J 160R -SF-
R205 | 4050511355 | RES-CF 1/4W J 11K SMALL -AT- | 331 | 4257041004 | RES-PA MF 1/4W F 1M SMALL -AT-
R206 | 4050510255 . RES-CF 1/4W J 1K -AT- SMALL 1| R332 | 4050837355 | RES-CF 1/aW J 47K -AT- SMALL
B207 | 4050520455 | RES-CF_1/4W J 200K -AT- SMALL [ A333 | 4175010256 | RES-MOF 1W J 1K -AT-
R210 4050510355 | RES-CF 1/9W J 10K -AT- SMALL ; R34 4172075856 1 RES-MOF 2W J 0.73R -AT-
RZ11 | 4050510455 ' AES-CF 1/4W J 190K -AT- SMALL A335 | 4050510255 | AES-CF 1/4W J 1K -AT- SMALL
Ro1z | 4050536355  RES-CF 1AW J 38K -AT- SMALL R335_ | 4171010456 | RES-MOF {W J 100K -AT-
R213 4287044222 | RES-PR MF 1/ F 42.2K AT SMAL R346 4050551255 | RES-CF 1/4W J 5.1K -AT- SMALL
R214 4267041504 | RES-PRAME 1/4W F 1.5M SMALL -A A48 4050547255 | RES-CF 1/4W J 4. 7K -AT- SMALL
215 | 4050520453 | RES-CF 1/4W J 200K -AT- SMALL A9 | 4050510255 | AES-CF 1/4W J 1K -AT- SMALL
R216 4257048251 | AES-PR MF 1/4W F 8.25K AT SMAL R35C 4050547255 | RES-GF 1/4W J 4.7K -AT- SMALL
H218 | 4050547455 | RES-CF 1/4W J 470K SMALL -AT- 2351 | 4050510255 | RES-CF 1/4W J 1K -AT- SMALL
F219 | 4257043922 | RES-PR MF LW F 39.2K AT SMAL R353 | 4050515255 | RES-CF 1/4W J 1.5K SMALL -AT-
R220 4050512955 : RES-CF 1/+W J 1.2A SMALL -AT- R354 1050510355 | RES-CF 1/4W J 10K -AT: SMALL
R22% | 4050122155 | AES-CF L/2W J 2208 -AT- SMALL | R356 | 4050510355 | RES-CF 1/4W J 10K -AT- SMALL
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4050510355 | RES-CF 1/4W J 10K -AT- SMALL RE11 4050568255 | RES-CF 14W J 5.8K SMALL -AT-

R358 4050522155 | RES-GF 1/4W o 220R SMALL -AT- RAg12 4050510355 | RES-CF 1/4W J 10K -AT- SMALL
R359- - |*4050510555 | RES-GF 1/4W J 1M -AT- SMALL .- R513 4050510255 | RES-CF 1/4W J 1K -AT- SMALL
R360 4050515355 | RES-CF 1/4W.J 15K -AT- SMALL RE14 4050547355 | RES-CF 1/8W J 47K -AT- SMALL
R361_ | 4050568255 | RES-CF 1/4W J 68K SMALL -AT- RE15 | 4050522255 | RES-CF 1/4W J 2.2K -AT- SMALL
A362 | 4050547255 ; RES-CF 1/4WJ 4.7K -AT- SMALL R616 | 4050182055 | RES-CF 1/2wW J 828 SMALL -AT-
R363 4050510455 | RES-CF 1/4W J 100K -AT- SMALL RE1T 4050510055 | RES-CF 1/4W J 10R -AT- SMALL
R364 | 4050527355 | RES-CF 14W J 27K -AT- SMALL RE18 | 4050512355 | RES-CF 1/4W J 12K -AT- SMALL
R366 ' 4050510355 | RES-CF 1/4W .J 10K -AT- SMALL R619 | 4050168155 | RES-CF 1/2W J 680R -AT- SMALL
R367 4257041002 | RES-PR MF 14W F 10K AT SMALL R620 4050551155 | AES-CF 1/4W J 510R SMALL -AT-
R383 4050510356 | RES-CF 1/4W J 10K -AT- SMALL R621 4050851255 | RES-CF 1/4W J 5.1K -AT- SMALL
A3E9 4257041002 | RES-PR MF 1/4W F 10K AT SMALL A3o 4050551055 | AES-CF 1/4W J 518 .AT- SMALL
B370 4050510355 | RES-CF 1/4W J 10K -AT- SMALL R802 4050547255 | RES-CF 1/4W J 4.7K -AT- SMALL
A371 4050510155 | RES-CF 1/4W J 100R -AT- SMALL RBU3 | 4050547255 | RES-CF 1/4W J 4. 7K -AT- SMALL
R380 4050522255 | RES-CF 1/4W J 2.2K -AT- SMALL RA04 4050510155 | RES-CF 1/4W J {00R -AT- SMALL
R383 4050110455 | RES-CF 1/2W J 100K SMALL -AT- RE0S 4050581255 | RES-CF 1/4W J 3.1K SMALL -AT-
R384 _: 4050522255 | RES-CF 1/4W J 2.2K -AT- SMALL R30E 4056547255 | RES-CF 1/4W J 4 7K -AT- SMALL
R385 4080110455 | RES-CF 1/2W J 100K SMALL -AT- jatilerd 4050575155 | AES-CF 1/4W J 750R SMALL -AT-
R386 | 4050522255 | RES-CF 1/3W J 2.2K -AT- SMALL A808 | 4050520255 | RES-CF 1/4W J 2K -AT- SMALL i
R387 | 4050147455 | RES-CF 1/2W J 470K -AT- SMALL RB09 | 4050547255 | RES-CF 1/4W J 4. 7K -AT- SMALL
R338 4050110455 | RES-CF 1/2W J 100K SMALL -AT- R810 4050547255 | RES-CF t/dW j 47K -AT- SMALL
R3%0 4050520355 | RES-CF 1/4W ) 20K -AT- SMALL R811 4050847255 | RES-CF 1/4W J 4. 7K -AT- SMALL
R3g1 4050518455 | RES-CF 1/4W J 160K SMALL -AT- R812 4050547255 | RES-CF 1/4W J 4.7K -AT- SMALL
R392 4050516455 | RES-CF 1/4W J 160K SMALL -AT- R813 4050510255 | RES-CF 1/4W J 1K -AT- SMALL
R393 | 4050510155 | RES-CF 1/4W J 100R -A7- SMALL R814 | 4050582255 | RES-CF 1/4W J 8.2K -AT- SMALL

| A394 4177351053 | RES-MOF 3w J E1R -SF- SMALL R816 4050510155 | RES-CF 1/4W J 100R -AT- SMALL
B335 4050133155 | RES-CF 1/2W J 330A -AT- SMALL R817 4050510155 | RES-CF 1/4W J 1008 -AT- SMALL

1 R386 | 4177320383 | RES-MOF 3w J 20K -SF- SMALL R818 | 4050847255 | AES-CF 1/9W J 4.7K -AT- SMALL

1 R397 . | 4177320353 | RES-MOF 3w J 20K -5F- SMALL ! parg 4050510455 | RES-CF 1/4W J 100K -AT- SMALL
R399 | 4050515355 | RES-CF 1/4W J 15K -AT- SMALL R320 | 4050510455 | RES-CF 1/aW J 100K -AT- SMALL

1 R3AD 4172022953 | AES-MOr J 2W 2.2R -GF- Ra21 4050510255 | RES-CF 1/4W J 1K AT+ SMALL
R3A1 | 4050510355 i AES-CF 1/4W J 10K -AT- SMALL 8822 | 4050575155 | RES-CF 1/3W J 750R SMALL -AT-
R3AZ 4171022056 | RES-MOF 1w, 22R -AT- Raz3 4050568155 | RES-CF 174w J 680R SMALL -AT-
R3IAJ 4257044021 ! RES-PR MF 1/4W F 402K SMALL - R324 4050510355 | RES-CF 1/4W J 10K -AT- SMALL
R3A4 4050512455 | RES-CF 1/4W.] 120K -AT- SMALL Raz25 4050510355 | RES-CF 1/aW J 10K -AT- SMALL

1 R3AS 4050510455 | RES-CF 1/4W , 300K -AT- SMALL R826 4050510255 | RES-CF 1/4W J 1K -AT- SMALL
R3AE 4050510155 | RES-CF 1/4W . T00R -AT- SMALL /g7 3050522255 | RES-CF 1/4W J 2.2K -AT- SMALL

{ RIA7 | 4257043011 | RES-PR MF 1/4W F 3.01K SMALL - A828 | 4050510255 | RES-CF 1/4W J 1K -AT- SMALL

1 R3A8 | 4050510155 | RES-GF 1/4W J 100R -AT- SMALL R829 | 4050547255 | RES-CF 1/4W J4.7K -AT- SMALL
R3AS | 4257043922 | RES-PR MF 1/4W F 39.2K AT SMAL AZ01 7105010038 | THMER., +-15% 10R 5A 15¢ W/KINK
R383 4050568255 | RES-CF 1/4W J § 8K SMALL -AT- RSC2 41710338556 | RES-MOF 1W J 0.33R -AT-
R384 4050547255 | RES-CF 1/4W J 4.7K -AT- SMALL RIC3 3172036353 | RES-MOF 2W J 36K -5F-

1 R3BE 4257041002 | RES-PR MF 1/4W F 10K AT SMALL R304 4172036353 | RES-MOF 2W J 36K -SF-

i R3B6 4257041911 | RES-PAME 1/aW F 1.91K AT SMAL A%0S 4095010358E | AES-WW Sw J 10K
A387 4050513355 | RES-GF 174w [ 13K SMALL -AT- A306 4097020254 | RES-WwW 7w J 2K
R3B8 | 4257042372 | RES-PR MF 1/4W F 23.7K SMALL - R907 | 4050124355 | RES-CF 1/2W J 24K -AT- SMALL
R389 | 4050533255 | RES-CF 1/4W J 9.3K -AT- SMALL A909 | 4050527255 | RES-CF 1/4W J2.7K -AT- SMALL
R3C! 2050515455 | RES-CF 1/4W J 150K SMALL -AT- R91Q 4050518055 | RES-CF 1/4W J 18R -AT- SMALL

i mac2 4171018056 | RES-MOF 1W J 18R -AT- R 4050533055 | RES-CF 1/9W J 39R -AT- SMALL
R3C3 | 4171056056 | AES-MOF 1W J S6R -AT- B912 | 4257045761 | RES-PR MF 1/4W F 5.75K SMALL -

RE01 4050522955 F RES-CF 1/4W J 2.2R SMALL -AT- A914 4172033853 | RES-MOF 2w J 0.338 -SF-
R602 4050518255 | RES-CF 1/4W 4 1.8K -AT- SMALL A9S 4050524255 | RES-CF 1/4W J 2.4K SMALL -AT-
R603 | 4050510355 | RES-CF _1/4W J 10K -AT- SMALL A916 | 4050520255 | RES-CF 1/4W J 2K -AT- SMALL
AG04 | 4050510355 | RES-CF 1/4W J 10K -AT- SMALL F918 | 4050515355 | RES-CF 1/4W J 15K -AT- SMALL
RB605 4050522255 | RES-CE 1/3W J 2.2K -AT- SMALL A920 | 4050510255 | RES-CF 1/4W J 1K -AT- SMALL
R606 40505359255 | RES-CF 1/4W J 3.9% -AT- SMALL R921 4080551255 | RES-CF 1/4W J 5.7 K -AT- SMALL
AB067 4050536355 | RES-CF 1/4W J 36K -AT- SMALL R322 4050551255 | RES-CF 1/4W J 5.1 K -AT- SMALL
A508 4030512453 | RES-CF 1/4W J 120K -AT- SMALL Rg23 4050524055 | RES-CF 1/4W J 248 SMALL -AT-
RS09 14257042212 | RES-PA MF 1/4W F 22 1K SMALL - BR324 | 4050520155 | RES-CF 1/4WV J 2008 -AT- SMALL
R519 | 4257041622 | RES-PR MF 1/4W F 15.2K SMALL - Rg25 ' 4050516155 | RES-CF 1/4W J ©60R SMALL -AT-
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. 'DESCRIPTION SEES S ImEner| | AEFSEIRPART.NG 5B LDESCRIPTIONSSS RS SIREE

RI26 | 4050551255 | RES-CF 1/4W J 5.1K -AT- SMALL 2D601.| 4120500152 :[ DIODE ZENER 14.5-15.1V -AT-
Ra27 _ | 4050515355 | RES-GF 1/4W J 15K -AT- SMALL 2D502 -| 41205091C1 | DIODE ZENER MTZJS.1C -AT- -
R928 ] 4050582255 | RES-CF 1/4W J B.2K -AT- SMALL 20801+ |.41205003C2 ). DIODE ZENER HZ3C2 -AT- :
A929 | 4050515355 | RES-CF 1/4W J 15K -AT- SMALL ZD802 .| 41205051AU- | DIODE ZENER MTZJ5. 14 -AT: - .
R330 | 4050510355 | RES-CF 1/4W J 10K -AT- SMALL ZD901.{ 41205018CU | DIODE ZENER MTZJ48C -AT-

fg31_ | 4050510155 | RES-GF 1/4W J 100R -AT- SMALL 2D302%]741205018CU | BIODE ZENER MTZI18C -AT- "=
A332 | 4050522155 | RES-CF 1/4W J 220R SMALL -AT- 20903 :| 4120502002 | DIODE ZENER HZ20-2 1/2W 20V -A
A333 | 4050510155 | RES-CF 1/4W J 100R -AT- SMALL ZDS04 “| 4120501202 | DIODE ZENER 1/2W 12V HZ12A1 -A

HI34 4050547155 | RES-CF 1/4W J 470R SMALL -AT-
A335 4050536155 § RES-GF 1/4W J 360R SMALL -AT-
R936 4050520255 | RES-CF 1/4W J 2K -AT- SMALL

R937 | 4257048872 | RES-PR MF 1/6W F 85.7K SMALL - 9.3. Neck Board

R938__ | 2050510255 | RES.CF 1/4W J 1K -AT- SMALL

Ro39_ | 4257041432 | RES-PR MF 1/4W F 14.3K SMALL - REFE: s PART.NO S| \DESCRIPTION & S55 L RS
RO40_ | 4257043831 | RES-PR MF 1/4W F 383K SMALL - | Traraou2es | neckpes ass

R941 4257041273 | RES-PR MF 1/4W F 127K SMALL -A
R942 4050551255 | RES-CF 1/4W J 5.1K -AT- SMALL

2009191530 | HEAT SINK FOR IC1 i

F943  |-4172033353 | RES.MOF 2W ] 33K -SF. - 3011100030 | MNUT 150 HEX M2 Z1NC FOR IC1 w
Ra50 | 4182012957 ] RES-FUSIBLE 2W J 1.2R-SF- ~ 4141118900 | #P.C.B. NECK :
R§53 | 4050151055 | RES-CF 1/2W J 51R -AT- SMALL 4491200300 | BASE 12P 2.54MM SXB-XH:A FORPL
ROS5 | 4050562055 | AES-CF 1/4W J 62R SMALL -AT- 8026113010 | SCAEW BIND( TAPRING M3x10 ]
R956_ | 4050182455 | AES-CF 1/2W J B20K SMALL -AT- 2504113075 | SCREW BID(s) MACH WD 2R NEXTS |

{ R957 | 4050515555 | RES-GF 1/4W J 1.5M SMALL -AT- FORIC1 i
R958_ | 4050510255 | RES-CF 1/4W J 15 -AT- SMALL C459433L60 | GND WIRE ASS™Y FOR NEGK PCB |
R959 | 4050156555 | RES-CF 1/2W J 5.6M SMALL -AT- TO SHIELD ,
1 5156100T50_| CAP-ECS 10UFM 50V -RT- |

R960 4050551055 | RES-CF 1/4WJ 51R -AT- SMALL
RA%61 4050551055 | RES-CF 1/4W.J S1A -AT- SMALL
ReE2 40501510585 | RES-CF 1/2W J 51R -AT- SMALL

1 Re64 . | 4050515555 | RES-CF 1/4W J 1.5M SMALE -AT- -
8977 "4 4050556555 | RES-CF 1/4W J S.6M SMALL -AT-
R973 4050520355 | RES-CF 1/4W J 20K -AT- SMALL
RS79 4050510355 | RES-CF 1/4W J 10K -AT- SMALL
RL30T | 4420812005 | RELAY JW 2HN-DC12V

RLIO1 | 4420412009 | RELAY JW2aHN-DC12V

RNSO1 | 4082074725 | RES-NET 7P J 4.7K COMMON

c10 5134104452 | CAP-SCF 0.1UFZ 50V -RT-
C13 5134104452 | CAP:SCF 0.1UFZ 30V -RT-
cig 5156101716 | CAP-ECE 100UFM 18V -RT-
c2 5134104452 | CAP-SCF 0.1UFZ 50V -RT-
c3 515X101T16 | CAP-ECX 100UFM 16V -RT-
€30 5156100750 _| CAP-ECS 10UFM 50V -RT-
€31 5134104452 | CAP-SCF 0.1UFZ 50V -RT-
caz 5156109750 | CAP-ECS 1UFM 50V -RT-
<33 5134104452 CAP-S§CF 0.31UFZ 50V -RT-

C34_| 5121390552 | CAP-GCCH 35PFJ 50V -RT-
CAP-SGF 0.1UFZ 50V -RT. RN302 | 4082094725 | RES-NET 9P J 4.7K Cmdh‘c%m | 705651710 | OF TRANSFORMER cs1 5134104452
CAP-CCSL S60PFJ 50V -RT- T103 7050302H20 | F.B.T. Cs3 $128561552
GAP-CCCH 39PFJ SOV -RT: T104 | 7050502H20 | FOCUS TRANSFORMER G4} 5121390552
CAP-MEF 0.1UF) 100V CF T301 | 7050207H10 | HDRIVER TRANSFORMER £ L 9073104501
CAP-ECE 1WFM 100V -RT- T601 | 7:77H10000 | TRANSDUCER CURRENT SENSOR £59 519610970
CAP-X7R 0.1UFM 100V -AT. {7602 | 7050957H10 | HTRANSFORMER (O/F) CE0_ | 7150104214
CAP-ECX 47UFM 100V -SF- T603 7050254231, | DRIVER TRANSFORMER CB1 515X470501
CAP-CCB 0.01UFM TKY -SF- To02 | 706710303 | CHORE COMMON MCDE cez__| s10t103233
CAP-CCE 1000PFM 3KV -SF- ‘ T903 | 7050102H20 | POWER TRANSFORMER 083 | 9109102293
CAP-£06 100UFM 16Y -AT- VR101 | 5225110410 | POT(CERMET) O3W 100K Sc LAY-G £64_ | 5156101118
CAP-CCCH 100PF) 50V -AT- VA102 | 5221150300 | POTICERMET) 0.3W 50K 6¢ STAND- €7___1 £121101552
CAP-SCF 0.1UFZ 50V -AT: VA10§ | 5225150310 | POT(CERMET) 0.3W 50K 6 LAY-00 C70 1 5134104452
CAP-SCF 0.1UFZ 50V -RT. VARI07 | 5225110410 | POT(CERMET) 0.3W 100K e LAY-D O71__| 5134104452
CAP-SCF 0.1UFZ 50V -AT- X801 | 7154000005 | CRYSTAL 4 0OMHz C72 | 5134104452
CAP-CCCH 100PFy 50V -RT- ZD101 | 4170516160 | Z.D 710-1808 1W 160V +:5% DO-% S S12101852
AP EC6 1UFM 50V AT : ZD302 | 41205091CU | DICDE ZENER MTZJ8.1C -AT- 75 5156109750
CAP-X7R 0.1UFM 100V AT : 20396 | 4120500152 | DICOE ZENER 14.5-15.1V -AT- Cis, | 7140104214
CAP-X7R 0.1/FM 100V AT 20370 | 4120500152 | DIOQE ZENER 14.5-15,1V AT C77 | 7140104914
AP SCF 0.1UFZ 50v AT, . ZD387_| 4120500152 | DIODE ZENER 14.5-15.1V -AT- C78 | 5134109852
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42570414791 RES-PA MF 1/4W F 14.7R SMALL - 4120141480
4257046043 | RES-PA MF 1/4W F 60.4R SMALL - 4120664630 | LED LT6469.23.D51 50 OFY
4050533055 | RES-CF 1/4W J 33R -AT- SMALL
3050510055_| RES-CF 1/4W J 10R -AT- SMALL 4410604040 | KEYSWITCH TACT SK-HAM2620 1KEY
4050522155 | RES-CF 1/4W J 220R SMALE -AT- 4410604040 | KEYSWITCH TACT SKHHAM2520 1KEY
4050510255 | RES-CF 1/4W J 1K -AT- SMALL 4410604040 | KEYSWITCH TACT SKHHAM2520 1KEY
4050510055 | RES-CF 1/4W J 10R -AT- SMALL 4410604040 | KEYSWITCH TACT SKHHAM2520 1KEY
4050510155 RES-CF 1/4W J 100R -AT- SMALL
4050510055 | RES-CF 1/4W J 108 -AT- SMALL
4050510055 | RES-CF 1/4W J 10R -AT- SMALL
i[ 4050510555 | RES-CF 1/4W J 1M -AT- SMALL 9.5. Different List
A61 4050512355 _| RES-CF 1/4W J 12K -AT- SMALL
64 4060247015 | RES-CC 1/2W K 47 -AT- MODEL NO. : RTH 2H22
RES 4050515255 | RES-CF 1/4W J 1.5K SMALL -AT- p e p— — =
R66 4050162155 | RES-CF 1/2W J 620R SMALL -AT: REF. - | PART NO. %] PESCRIPTION -
P 050510355 | FIES.GF 1/4W J 10K -AT- SMALL 453110000N | AC POWERCORDPC VDEGRY 6FT W
R&8 4050547155 | RES-CF 1/4W J 470R SMALL -AT- MODEL NO. : RTH 2H23
R6S 4060251315 RES-CC 172W K 51K -AT- .
R? 4050510155 | RES-CF 1/4W J 1008 -AT- SMALL AEF. = .| PART NO.> .| DESCRIPTION L
R70 | 4050527253 | RES-CF 14WJ2.7K-AT- SMALL 463310000N | AC POWERCORDWALL 67T GRY UL
A7i 4050527255 | RES-CF 1/4W J 2.7K -AT- SMALL
A72 4050522255 | RES-CF 1/4W J 2.2K -AT- SMALL
A73 4050530455 | RES-CF 1/4W J 300K SMALL -AT-
R74 4050510455 | RES-CF 1/4W J 100K -AT- SMALL
a75 4050547355 | RES-CF 1/4W J 47K -AT- SMALL
R77 4050533055 | RES-CF 1/aW J 33R -AT- SMALL
A78 4050568155 | AES-CF 1/4W J 680R SMALL -AT-
RA79 . 4050533055 _| RES-CF 1/4W J 33R -AT- SMALL
Rg 4050510055 | RES-CF 1/4W J 10R -AT- SMALL
A&z 4050515255 | RES-CF 1/4W J 1.5K SMALL -AT-
R83 4050510255 | RES-CF 1/4W J 1K -AT- SMALL
| Rad 4050510555 | RES-CF 1/4W J 1M -AT- SMALL
i Ras 4050510155 | RES-CF 1/4W J 100R -AT- SMALL
Rg6 4050510155 | RES-CF_1/4W J 100R -AT- SMALL
R87 4050522455 RES-CF 1/4W J 220K SMALL -AT-
F88 | 4050510255 | RES-CF 1/aW J 1K -AT- SMALL
RS0 | 4257042401 | RES-PA MF 1/4W F 2.dK AT SMALL
Figt 4050510155 | RES-CF 1/2W J 100R -AT- SMALL
A8 4181015256 | RES-FUSIBLE {W J 1.5K -AT-
R99 4050522255 | RES-CF 1/4W J 2.2K -AT- SMALL
SG7 | 5106152304 | SPARK GAP 1.5KV AG-15 P:6.4mm
{ 2D70 | 41205051AU | DIODE ZENER MTZJ5.1A -AT-
1 ZD71_ | 41205051AU | DIODE ZENER MTZI5.1A -AT-
ZD72 | 41205036AU_| DIODE ZENER MTZJ.EA -AT-
7073 | 41205051AU | DIODE ZENER MTZJ5.1A -AT-
ZD74 | 41205091CU | DIGDE ZENER MTZJ9.1C -AT-
{ Z075 | 41205051AU | DIODE ZENER MTZJ5.1A -AT-
9.4. Control Board
REF.” |PaRTNO.' |CEScAIPTION
T‘},-iZszucMA CONTROL PCB ASSY
3822300053 LED HOLDER FOR HOLD
4141119300 | #P.C.B. CONTROL
C4B8100026 | CONN. 10P & WIRE ASS'Y 200mm
FOR P80S
D816 | 4120141480 | DIODE 1N2148 (Si) -AT-
9-9
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PCB Component List

_ : S ART-NO CRIPTI K : d N “DESC] ON Ba e
_ 5155102816 4159001000 _| IC VPS10S 15PIN
- 5101102152 | CAP-CCH 1000PFK 50V -RT- 1c2- | 4159350433 | IC M35043-05B5P 20PIN SMHTN10
_ 7140104214 | CAP-X7R 0.1UFM 100V -RT- 1C3 -~ - | 4159120500 " | IC LM120SN 28PN
_ 5101222152 | CAP-CCB 2200PFK 5Qv -AT- 1C4 . | 4159393000 | IC LM 393 8PIN
_ 5134104452 | CAP-SCF 0.1UFZ S0V -RT- ICS. . .| 41598444N0 | IC TDAB444N 16PIN
= 6116472111 _| CAP-MC 0.0047UFK 100V -RT- L1 4321478006 | COM PEAKING 0.47UH -AT-
o ca7 5134104452 | CAP-SCF 0.1UFZ 50V -BT- L3 4321478006 | COIL PEAKING 0.47UH -AT-
cas 5156101T15_} CAP-ECE 100UFM 16V -AT- L51 4321478006 | COIL PEAKING D.ATLH -AT-
C89 5156108T50 | CAP-EC6 1UFM 50V -RT- Q2 - | 4111132040 | TAS. 2N3304 TO-02 -AT- - - °
co 515X109T50 | CAP-ECX TUFM SOV -RT- 03. . | 4110219210. | TRS. 25C1921 TO-92M -RT-
cs0 5134104452 | CAP-SCF 0.1UFZ 50V -RT- 033 | 4110219210, | TRS. 25C1821 TO-92M -RT- ..~
cot 5101102152 | CAP-CCB 1000PFK 50V -RT- Q4 - | 4311139040 | TRS. 2N3904 TO-92 -RT-
# [or:7] 5134104452 | CAP-SCF 0.1UFZ 50V -AT- Q5 . | 4110007330. | TRS. 254733 TO-G2M-RT- - -
cs3 5134104452 | CAP-SCF 0.1UFZ 50V -RT- as3 41710219210 | TRS. 25C1921 TQ-92M -AT-
o4 5134104452 | CAP-SCF 0.1UF2 50V -RT- Qs 4110007330 | TRS. 25A733 TC-92M -RT-
C95 5134104452 | GAP-SCF 0.1UFZ 50V -RT- Q7 4110007330 _| TRS. 254733 TO-32M -RT-
— c96 515X109750 | CAP-ECX 1UFM 50V -RT- azo 4116612030 | TRS. RN1203 -RT-
1—: ce7 5156100750 _| CAP-ECS 10UFM 50V -RT- o2 | 4111129040 | TRS. 2N3004 TO-62 -RT-
— ceg 5134104452 | CAP-SCF 0.1UF2Z 50¥ -RT- ara 2111135040 | TAS. 243904 TO-92 -AT-
! co99 5134104452 1 CAP-SCF 0.1UFZ 50V -AT- Q74 4116610010 _| TAS. AN1001 -RT-
5"; CRT1 | 457030423H | SOCKET CRT HPS0380-01-110 R1 2257047509 | RES-FR MF 1/4W F 758 AT SMALL
o o3} 4120141480 | DICOE 144148 (5[} -AT- Ri0 4050510555 | RES-CF 1/4W J 1M -AT- SMALL
5 D2 4120141480 | DIODE 1N4148 () -AT- Ri1 4050512355 | RES-CF 1/4W J 12K -AT- SMALL
— D30 4120141480 | DIODE 1N4148 {S1) -AT- R14 4060247015 | RES-CC 1/2W K 47R -AT-
— 031 4120141480 | DIODE tN4148 (S1) -AT- R15 4050515255 | RES-CF 1/4W J 1.5K SMALL -AT-
— D34 413258020U | DIODE BAV20 DO-35 -AT- Ri6 4050162155 | AES-CF 1/2W J 62CR SMALL -AT-
— D35 4132580200 | DIODE BAV20 DO-35 -AT- Ri7 4050510355 | RES-CF 3/4W J 10K -AT- SMALL
— 036 41232580200 | DIODE BAV20 DO-35 -AT- R18 4050551155 | RES-CF 1/4W J 510R SMALL -AT-
— D37 4120141480 DIGOE_1N4148 (51} -AT- R19 40505101585 RES-CF 1/4W ] 100R -AT- SMALL
— D4 4132580200 | DIODE BAV20 DC-35 -AT- A2 4050533055 | RES-CF 1/4W J 338 -AT- SMALL
— | D8 4122580200 | DIODE BAV20 DO-35 -AT- A20 4050510055 | RES-CF 1/4W J 10R -AT- SMALL
— | Dso 4120141480 | DIODE 1N4148 (81 -AT- R21 4050133955 | RES-CF 1/2W J 3.38 -AT- SMALL
- 1 D51 4120141480 | DIODE 1N4144 (SH -AT- f22 4257046811 RES-PR MF 1/4W F 5 81K SMALL -
—4 | D54 4132580200 | DIODE BAV20 DC-35 -AT- R23 4257041001 | AES-PRMF 1/4W F 1K AT SMALL
-~ ! pss 4132580260 _| DIQDE BAV20 DO-35 -AT- R24 4050582355 | RES-CF 1/4W J B2K -AT- SMALL
— D56 413258020U_| DIODE 8AV20 DO-35 -AT- R2S 4050515155 | RES-CF 1/4W J 1S0R SMALL -AT-
— D57 4120141480 _| DIODE 1N4348 (51} -AT- R26 4050522255 | RES-GF 1/4W J 2.2K -AT- SMALL
— 0§ 413258020U | DICDE BAV20 DO-35 -AT- R27 4050522255 | RES-CF 1/4W J 2.2K -AT- SMALL
— a7 4120141480 | DIODE 1N5148 (SU) -AT- R28 4050518555 RES-CF 1/4W J 1.8M SMALL -AT-
— D70 4120141480 | DIODE 14148 {Si) -AT- A2 4060210115 | RES-CC 1/2W K 100R -AT-
— D71 4120141480 | DIODE 1N4148 {S) -AT- A3 4050510055 _| RES-CF 1/4W J 10R -AT- SMALL
— D72 4120141480 | DIODE 1N4148 [S1) -AT- R3Q 4050522055 | RES-CF 1/4W J 22R SMALL -AT-
1 D74 4120141480 DIQDE 1N4148 (S1) -AT- A3t \ 4257047509 RES-PR MF 1/4W F 75R AT SMALL
— 075 4120741480 | DHODE 1N4148 (SI) -AT- m32 | 4050533055 | AES-CF 1/4W J 33R -AT- SMALL
- D78 4120141480 | DIODE 1N4148 (Si) -AT- ma3 | 4050510055 | RES-CF 1/4W J 10R -AT- SMALL
—_ Cao 4120141480 DIODE 1N4148 (SI) -AT- R34 40505221585 RES-CF 1/4W J 220R SMALL -AT-
—_ D81 413010426C | DIODE BYV26C KINK FORMING -AT- B35 4050510255 | RES-CF 1/4W J 1K -AT- SMALL
- D83 4120141480 DICDE 14148 (Si) -AT- R36 4C50510055 RES-CF 1/4W J 10R -AT- SMALL
— D84 4120141480 OIODE 1N4148 (S1) -AT- R37 40505101558 RES-CF 1/3W J 100R -AT- SMALL
—_— D&s 4120141480 CICOE 1N4148 {81} -AT- 238 4050510055 | RES-CF 1/4W J 10R -AT- SMALL |
—— F811 4322309006 FEARITE BEAD 3UH -AT- R4 4050522155 RES-CF 1/4W J 220R SMALL -AT-
—] FB12 | 4322309006 | FERRITE BEAD JUH -AT- R40 4050510555 | RES-CE 1/4W J 1M -AT- SMALL
— £B70 | 4322309006 | FERAITE 3EAD 3UH -AT- R41 4050512355 | RES-CF 1/4W o 12K -AT- SMALL
—1 FB7T1 4322309C06 FERAITE BEAD 3UH -AT- R44 4060247015 RES-CC 1/2W K 47R -AT-
— i FB7Z 4322309006 | FERRITE BEAD 3UH -AT- R4S 4050515255 | RES-CF 1/4W J 1.5K SMALL -AT-
— FB73 | 4322309006 | FERRITE BEAD 3UH -AT- R46 4050162155 | AES-CF 1/2W . 620R SMALL -AT-
_ FB74 | 4322309006 | FERAITE BEAD 3UH -AT- R47 4050510355 | RES-CF 1/4W J 10K -AT- SMALL
—_— Fa75 | 4322308006 | FERRITE BEAD JUH -AT- R48 4050547255 | RES-CF ¥/4W J 4.7K -AT- SMALL
— FB78 | 4322308006 | FERRITE BEAD 3UH -AT- Aa0 | 4050547255 | RES-CF 1MW J 4.7K -AT- SMALL 3§
F379 | 4322208045 | FERRITE BEAD 2UH -AT- A5 | 4030510355 | RES-CF 1/aW J 10K -AT-SMALL __}
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Figure 3-2 Video,Lagic,Audio and Deflection Blaock Diagram
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