NTSC SYSTEM SINGLE-CHIP COLOR TV SIGNAL PROCESSOR

MITSUBISHI ICs (TV)

M52339ASP

DESCRIPTION

The MS52339ASP semiconductor integrated circuit has all
necessary functions to process NTSC color TV signals. This
single chip is able to handle video intermediate frequency,
sound intermediate frequency, video signals, color signals, on-
screen character indication signals, and deflection signals.
A streamiined NTSC color TV set can be produced by
combining this IC with a simple output stage including a
tuner and transistor.

FEATURES

® This IC itself is relatively large, simplifying TV set
construction, improving reliability, and saving energy.

® A completely synchronous detection circuit with a phase-
locked loop is used as the video detector, ensuring
excellent performance in differential gain control, differential
phase control, beat frequency (920kHz) control, and cross-
color prevention.

® A quadrature detection circuit is provided as the sound
intermediate frequency modulation detector, reducing the
number of externally connected circuits and improving
linearity. '

@ Automatic fine-tuning (AFT) control has no coil.

® Able to perform “AFT defeat,” video muting and sound
muting.

@ Horizontal oscillation is obtained by “counting down”
horizontal frequency that is amplified 32 times by ceramic
oscillator. No adjustment is necessary for horizontal free-
run frequency.

® Voertical oscillation is obtained by counting down the
horizontal frequency that is generated by horizontal
countdown.” This frequency is amplified twice. No
adjustment is necessary for vertical synchronous frequency.

® Double automatic frequency control is used in the
horizontal output circuit, minimizing horizontal jitter in the
weak electric field and image warping due to irregularity
in brightness.

Thanks to a synchronous detection circuit, signals can be
used for detection in sound muting and automatic channel
selection.

® Black exipansion circuit is built in.

® Y-delay line circuit is built in.

@ On-screen character indication circuit is built in.
image quality, contrast, brightness, color saturation, tint
and sound volume are controlled independently with DC
voltage.
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BY OUT [2§ 8 0sD R
0SD B[26 271080 G

Outline 52P4B

APPLICATION
NTSC system color TV sets

RECOMMENDED OPERATING CONDITION
Supply voltage range :
Rated supply voltage:-: -+ -sssssrssssnrsen. 45~55V, B5~95V
Maximum output current -« 3.0mARIn@®) 6.0mA(pin@®)
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ABSOLUTE MAXIMUM RATINGS V5 = OV)
Symbol Parameter Ratings Unit
Vce Supply voltage 5.0~9.0 \'; ;
Pg Power dissipation ) 1.35 \:2
Topr Operating temperature - 20~+ 65 T
Tstg Storage tempsrature - 40~+ 150 T
ELECTRICAL CHARACTERISTICS (Ta =25°C unless otherwise noted)
Test Test conditions” * Limits
. 2]5]6 48y S[SISIS|SIS|S|S[S|S|SIS|S i
Symbol Parameter point | I"PUt |§ iofzlsl 3 2|5 i 1:1'121948434951'5216 Min. | Tve. | Max. | U
lec10 Circuit current A0 | - 1=i=-I-B"RA-| |- —|0NON0nl— -l —|on - 29 38 47 1 mA
Vet Video output DG | g7 | _ |- |-f-|- 5o |onl- ouon|— onl- |2 —|ou|— 30| 33| 37| Vv
voltage
Video dstection A ] tsoteel toml - | = fonl —tort = | — 12| —lowl -t ;
Vosi output 51 $G.1 ) ONI |0N| Oﬂl 2 ON‘ 1.2 1.4 16 | Ve-p
Sync signal peak A 1] lseotoof bowd — | = lon = Tl <=1 = [ o —lowl =
VsiL voltage 51 SG.2 A B OM] - [ON 21~ JoN 151 175 | 195 V
Vin min | Input sensitivity | 51A | g&g |-|-|-|-R- onl— - onl— oul— -|-|2|- cul— - | 48| 55| dBu
) Maximum allowable A tsolol o — 1 bwdd el 1 E ol ol — _
Vin max input 51A SG.4 VY IONl 0“] lONl 2 ONI 101 107 dBu
Video frequency A ot st o ot — ot — lowl = — | =] 21— koal _
BW characteristic 51 $G.10 i) ONI ONI |0ﬂ| 2 ONI 5.0 6.5 . MHz
H A - ; |50 - == - PN - - -
™ Intermodulation 51 sc.1117 |3 vry ‘0N| 0N| 'DNI 2 0H| 30 35 dB
S/N Video S/N S1A ng it il —iv"kv“— ONl— - O%—IONI— -1-12 —|0NI— 50 55 - dB
AFT output A ______s.oln,o —{=Tonl = lowi =1 =1=1 1 |~ towl — -
Veon maximum voltage 50 SG6 VIV oM =[N o T 83 8.7 v
AFT output LS N I I P I P O O A T P _
VsoL minimum voltage 50 SG7 Yiv ONI DN! 0“\ 1 ONI 0.3 0.7 A"
WAFT AFT sensitivity 50 885 -|-1-1-5"%%- 0N|— - ONI—- 0N|— -|-11]- ONI- 55 75 95 |mV/kHz
Voo | 4FT defeat votege| gg | 1-|1|- ’-,"-v"—lou‘— - ou|- ou|— |-~ oul— 425 | 44| 485 | v
Vsope | AFT defeat voltage| 5o | A ||| bosol o~ joul~low|~|~|1{-lon-| | | 425 | 44| 455 | v
2 SG.14
Vsps | AFT defeat voltage| 5o | A 1 | 1 | koo lon | lon[—lont—(-|-|2|-[on]- 425 | 44| 455 | v
3 SG.1
% :"-" =0PEN
Test Test conditions® Limits
! 2]5]6 [48Nedvedicd STSTSTSTSTS[SISTS[S]S]S i
Symbol Parameter point | NPUt |3 R RHHE RIDIIAOIZIQJQLAMSSI 206 | Min. | Typ. | Max. | U7t
AFT mute input A Ao Lol ol — |1 - ol - ~=111-ionl-
Vsom level 50 vasr?ét:Ie Vv | [ON ONI ION 0N| 1|—[ON 45 ‘50 55 dBu
RF AGC maximum A ko _ls.ofeo _toal _{_{_ [l _{-al—lonl—
Vsan voltage 52 | 562 V[~V [Y °“| °ﬂ| °N|0N| 2 ou| 78| 88 | - v
RF AGC minimum A led_l5oe. o _loul _ 11 fomld - ~l=lo|-lonl- -
VsaL VOltBQB 52 SG.2 v Vv |0“| 0"' Onlon‘ 2 0"' 0.1 0.3 v
%* ; "—" =OPEN
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ELECTRICAL CHARACTERISTICS (Ta=25% unless otherwise noted) (Cont.)

\ ] Test Test conditions*® Limits
A 215]|6l48VvedvedSIS[S[S[SISISTS]s]sTsTs]S i
Symbol Porameter point | MPYt |{ rl%ci?z 2218 imll,? |4Russllsz i Min. | Typ. | Max. | YNt
AF direct output JEER O I Y I O ol —
Vi3 DC voltage 3 i) JON 0NON| 2| -oN 33 38 43 v
AF direct output C ot fof lolod ||kl _ ol _towl—
Voar signal voltage 3 SG17 Oﬂl | on'ou‘ 2 0N| 250 | 295 | 340 |mVmns
LM Limiting sensitivity 3 SGC19 --1-1-&%0-1-|- Olll- ONI ONIONJ 2|- oul— - 49 55 | dBu
C|_i_{_]_l.olo_]|_[_ lowd - _
AMR AMR 3 SG.20 V"I‘v IDNI oul IONION’ 2 ONI 44 55 dB
Vos AF driver output 4 SGCW e C R B B B 0N| |0Ml |0N|0N| 2]- Oﬂl— .2580 295 | 340 [mVmms
Vosmax Q&pi’lvef meximem) 4 oS- - -l oul |on| onlo«l— 2|- oul- 490 | 590 | 720 |mVims
Meximum C 1= |,|+,ag,n_ - - - _ ’ _
ATT attenuation . 4 SGIT WV Y JON| — lOﬂ 0"'0“ 2 [~ |ON| 70 7 dB
Gar AF driver gain 4 - 45 60| 75 dB
S/Nar | Sound S/N 4. | 6oy |11~ RoRea - (-1 -{ow -{ow - owon - 2| - oo - 60| 66| - | a8
Sound switching S I Y0 O o 1ol lonl— -
StH threshold voltage 4 5GA7!" oM ou| lon| Iou]oul 2 loul 04| 1.0 |mVms
AF driver maximum C || _ldsobo _|_{_loal |l _laf=lonl— -
THDa output distortion rate 4 SG.17 V‘W v ONI M’ ONIONI 2 OHI 10 80 %
Vag Pin@® voltage 48 S Aad B B V1% % B B -ou‘—oul—on,ou— 2 —Dﬂl- 38 44 5.0 A
Output signal voltage B . 0}s.
Voexr with input from outside 4 SG.23 o A o“l_ ml_ o"l- -(2|- 0"|— 580 710 830 |mVrms
Va2 Pin@ voltage 2 - |-I-|- —%”%“—ON—ONI- wl—lou|— -2 —|0N|- 22 25 29 \
% : "=" =QPEN
Tost . Test conditions* ! Limits
Symbol Parameter point | MUt FERSHS g?sollszfzf: el 189: AT 384335!3%1:4%% sp:AM Min. | Typ. | Max, | Ut
Sync separation input | lss | Iss | ol [ | '
lss sensitivity curent | 20 |variable| | “{ b 2 Mi| 005 o1 02] mA
H. Vee — [s.ofe e | _
Iccy2 inflow current Al2 v|v vT»{ 0'?’1 0'{ 2 1 16 21 26 mA
Horizontal free-run ol _fd b _|- I Y
fH frequency 20 ) H L 7{ 0!1 2 11 152| 158 164 kHz
. Horizontal oscillationf 12 T HAYEYE _|— |-l -bN - -
Vizmin sterting voltage 20 v 04 m{ O+»H m{ 2 H ! 6.5 5V
Horizontal pull-in E D |_jo_ ki 0+,+,+ _ 1l = - _
ferL range 1 20 fsgs | | m{ m{ P{ 20'{ 1| 7400 -4%0 He
Horizontal pullin E| f YHEVE] il _ :
fern range 2 20 |variablel [V 0'{ m{ °+’H H 2“1' 'H' 1] +400 [ +450 | - Hz
Horizontal output D | _ho_bd_bud_ | N AREVE
V204 maximum  voltage 20 sGs |7V PP{ H P+’H 20'{ H 1 30| 365]| 465| Vor
Horizontal output D |_fo_bd b ] —{-1-DN - -
VaoL minimum voltage 20 568 | | l»{ 0’{ | 2 H ! 0 03] Voe
Horizontal output D (ko bwd—bwd bbbl || b
TH pulse width 20 SGB ) DJ UW P+ ZH l)b{ 1 21 24 29| wus
Overvoltage detection | 16 ke | b _l _
VRPO operating voltage 20 ) 0'{ 0++»1 H 200{ 1 0681 0711 081 Vv
* : “=" =0PEN
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NTSC SYSTEM SINGLE-CHIP COLOR TV SIGNAL PROCESSOR

ELECTRICAL CHARACTERISTICS (Ta =25°C unless otherwise noted) (Cont.)

Test Test conditions® | Limits
Symbol Parameter point Input 10 ;2 ;9 g 130152 %1%&186]13 13'20]222%2%2%3? lsstssstLss %IEA:A Min. | Typ. | Max. Unit
fveo }/r:';&ar: cireg(;un 18 Sg.B —“v"—DQ’ h w_ -L»{ 20{——- -|1] 53.4 55 | 576 | Hz
Vertical pullin 0 kd_ iR R :
frveo frequency 60 18 fvSEFiaEble v m{ H Ll+'H 0'{ 20?{ 1] 649 | 675 70 Hz
Vertical output D i _hd_lu| - _
VigH maximum  voltage 18 SGA |7]¥ U'{ 0’{ 0+'H D’{ ZM 1 70 8.0 90 | Vor
Vertical output D |_kd_ b - ﬁ) _ - - ' ;
VieL minimum voltage 18 |sga |7 M m1 °+’H H 2 ’{ ’{ ! 055 | Voe
Vertical output D |_bhd_ i RERYE
Tveo pulse width 18 sGa |7V M H 0++)0{ H 20#{ H 1| 494 | 544 | 594 us
Coincidence output D |_kd_ _ (ko _
Vim maximum voltage 7 sGB | | m* H I ' l 00{ 20’{ T 85 s
Coincidence output _hd_ B _ _
Vin minimum _voltage 7 f§|7'k?qz Y H H M+’{ 20’{ 1 033 | 05 v
*:"=" =OPEN
Test Test conditions® Limits
Symbol | Parsmater | o | Ino R € R ARALAASESR v | Tvp. | M. | U
lccie Circuit current A9 | - [ vT'v" 5 -1 -DVH— ZL) 48 58 68| mA
. F 10.0] _ 6. 08
Ymax Maximum output 22 ng% LR e - -2 5.4 6.4 - | Vee
GY Reference gain 2 [fo ’“v"|‘v"|‘9° ! V-W-mﬁ 2 70 | 10| 150| B
) Contrast control F 5.+. .0 8.6, 1/0.0f _ _ _ _ _
G¥min | sharacteristic 1 2 1566 "‘1" T P’{"M D'H 2 3| dB
GYmax Sﬁ:r‘a':f:n:ﬁ:‘g" 22 sg. G ‘v“v“"'-v“ SEAEY -BH»{— 2 25 | 60| 85| aB
VBRTrorm S;Iagr:t;;::ssﬁzor;trol 22 S(I':? A i v"l"v" % SVTVLD'PH_FH 2 33 36 39| Ver
VeRIL Sﬁfr'lﬁifaita??m' 22 seDA v V"Ilv" u *v”h"‘w- 2 13| 16| 19 vor
Verm | Brohtness contrl | 55 [ 0 RA-H-H-RIVE-pop-bod-H--2 53 | 56 | 59| Vor
Video tone control F solsos.o .| ol _ - -
GTnorm characteristic 1 22 sG.J ¥ vo’.y v v w m+)'{ 2 1.2 05 1.0 dB
o | e e 3™ | 22 | o ML TR PP PO 40 | -8 | 110 a8
GTmex ‘c’,:‘;f:ct?nf‘siic°°;"°' 22 | gf | N ! —'g“—m{o»H-nH 2 12| 42| 72 | @8
' Freauency F s o, olo.o | |- _
fam characteristic 22 SGKI']Y v D++'+ mH 2 50 | 80 - MHz
Vo Pin® voltage 0 | - “,,"I“\,"l'g° AR DM— OH 2 405 43 | 455 v
VeLkv Vertical blanking 22 | - “y°|%°l"y° - -l)+r+)+ DH 2 7.0 7.4 - Vop
VaLktv ;’:{s‘:a\'mt;'fh"k'“g 2| - ’-J"%"w - "v°—0++)+0+4 2 131 [ 138 | 144 | ms
Horizontal blanking | 22 5. 0 3.0f _ 0.0 _ _ -
HeLkr threshold voltage 25A o%(\s}s P "i\" v 1 b e M D+P{ 20# 6.9 7.1 Vop
Yot Y delay 1 i? SC;T 5'V+;,°|'v° & —%”—0+++ 0+>+ 2 225 | 260 | 295 ns
*:"-" =0PEN
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MITSUBISHI ICs (TV)
M52339ASP

NTSC SYSTEM SINGLE-CHIP COLOR TV SIGNAL PROCESSOR

ELECTRICAL CHARACTERISTICS (Ta =25 unless otherwise noted) (Cont.)

Test Test conditions* Limits .
Symbol Parameter point | MPUt N ;ﬂ;hsn}ze{moasw s lsolls2 s ‘f?l;"i’szl’sﬁ %Lsa 3s>‘|35513:~:6 s .i's Min. | Typ. | Max Unit
Yo | Yoey2 |52 LRIV ey 2 120 | 140 | 160 | ns
as | Bk emomion | 22 | sy -]l -blod bl 2| 50| 0 | re
e |t | e T o o |
At | e | 43 |sEr %‘1‘\."}%" =R -pHm{— -2 085 | 10 | 115 | vee
Avexr | o e ] 43 | saE %°|%°l'.°" y —v—M-H- --H-H2 085 | 10 | 1.15 | ver
*:"~" =OPEN ' B
Test Test conditions* Limits )
Symbol | Parametor | iy | Inout Nohoete poeptmorwim ollsTSIolSISASRISSNT | Min | Tyo. | Max. | U7t
Cmax SL‘{ST maximum | oga %G:.é. S v“—%°0++0H 2---| | 32| 47| 62 | vee |
ACC— 1| ACC characteristic 1| 25A —Szgdﬁa *-v°1*v"|lv° s %'-%T.HI»H 2 50 [-10| o | dB
ACC -2 | ACC characteristic 2 25A +s-§dl§ ”"v"l‘v"‘-v v'-‘yw 2 -3.0 0| +30| dB
Vik Kilor operating levs oy vff:t';ue ol v-'-*v"meH 2 -48 | -41 | -35 | B
Vok Remaining z“’)';’r'aﬁo o 257 %‘5 a B 'e’—%’ov{ow |2 - | 15| 35 |mves
Cnorm Sﬂt’gma reference | o5 %§.BL Lo g %‘—VW 2 10 | 145 | 1.85 | vee
Csmin Sﬁ;‘:;cf;’:s‘;? . 25A %5 L ‘-°"v°|l,,°s %'-%ﬁow 2 - |-40 | -30| a8
Csmax | Solor contral ) a5 sor;%E L ’v“v“i‘v‘"‘f -1 2 38| 73| 108 a8
Cumin | Solor wecking. 1 254 %§ L V’vu & ',°0+Hm{ 2 —48 | -38 | -30 | B
Cumax S:;‘r’;c:;ﬂ:'ggz 25A %‘EBL %"‘o L GRb 2 7] 52| 87| a8
frcL APC pullin range 1 261 %(ggl PRSI 5 lv°0++ 2 -03 | -07 - kHz
fPoH APC pullin range 2 261 Socg aﬂ By OE 2 +0.3 | +0.7 - kHz
fec. L‘:::L APC pultin TH 06 | 14| - | ki
s |t ox |~ AL F R LT [0 [ 5 [0 | v
Va4 | age 4 234 |~ VMV -4 2-P+ 50 | 54 |68 | v
vas | Demedeon e d Z5A | - [V - - | 50| 54|58 | v
V2324 gg"'gfgig':'jgli’:;z“} - : 11[-03| o|+03| v
aezs | bpsbiaton oot | || | w3 | o |voa] v
V2523 | panodlation outet - -03 | 0 |+03| v

% : =" =QPEN
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NTSC SYSTEM SINGLE-CHIP COLOR TV SIGNAL PROCESSOR

ELECTRICAL CHARACTERISTICS (Ta =25°C unless otherwise noted) (Cont.)

. ) Tost Test conditions® - Limits
Symbol Parameter point | TMPUt Nediediedan esrisizs 0l sfaelo] s lsnlzs; ;ngzss sis]s| 3sﬁ|3s9[ Min. | Tyo. | Max | UNit
CLay EZtnp\z‘fu(!:::'?er:' leak 1| 29A %csé‘ UNNE anid '%MH 2 - - | .02 | ver
CLay ODS':ngLi:S'?; leak 2 23A %‘gé‘ i"T"“"M'G and '*’W 2 - - 02 | Ver
ooy | Domoddsion | [2an [ b MAWREH R hplobbt R | - [ - oz [ we
[ Va1 Pin@ voltage 21 %(gé. 5,,°%"|"v° M -5 —%°00+)+)+P{ 2 4.2 46 | 50 \
SSC i:;vriact?o: WZi’tCh | %é:é' 5'°MMLV - "V"W 2 ‘H— - 10 [ 80 [mVee
V| Smsiors” | 18 | = WML Rpp | - [ a1 | s | ver
H N :L§c1demodulation ggﬁ %é' L 5vn|1vo[9vuvo ok _%GOW 20,1__ 083 | o0 | oo | -
BV N rto 2o o %‘5&- R -‘v“ﬂw 204—— 024 | 03 035 | -
ZRY-N :L?S ?emodulation ggﬁ %(EBS ’;,“l’i,““y“v“ -1 "‘v°“’+)+'H 20+ -[| - | 104 - | deg
2y | 100 Semodaton) 240 %ég N RERRTEN —%?W 2P+ Hlo- 241 | - | des
o O A ia e s aasaaa] ey povy ey
Tmax | [ oo 2 | o %E,E-gﬂ dduinEak ‘v'-‘v‘Jﬂ'M"H 2N--| | 65 | —45 | —35 | deg
OSR 93&2'?? throshold| 23a | - 5'v"|“v""‘v°*v - —%"W -2 —bv1— 70| 75| - v
0sG 8;;2’:92 threshold | o4a | - pmds-|-|-|-[oo —°'v°w+»1uw -2 -oo{- 0] 15| - | v
osB | Sneoeed treshed] oga | - %"kv“-v“v' - lv“l"v‘ -%“PMW- -2 —M- 0|1 - | v
*:"=" =QPEN '
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MITSUBISHI ICs (TV)
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NTSC SYSTEM SINGLE-CHIP COLOR TV SIGNAL PROCESSOR

ELECTRICAL CHARACTERISTICS TEST METHOD
Vs1 Video output DC voltage
Measure pin@ output voltage when there is no input.

Vost Video detection output
1. Input SG. 1 (90dBw).
2. Measure pin® output amplitude.

Vin min input sensitivity

1. Diminish. SG. 3 input gtadually, and read the input when
the output amplitude is 3dB less than Vos1 (measured
value).

Vin max Maximum allowable input

1. tnput SG. 4 (90dBu).

2. Read the pin® output level (Va).

3. Increase SG. 4 input gradually, and read the input when
pin® output is 3dB less than VAa.

Vin max = 20 log Measured value . (qg) g

BW Video frequency characteristic
1. Input SG. 10, and adjust f2 until pin® starts outputting
1MHz beat elements.
2. Raise the f2 frequency, and read it when the fz frequency
is 3dB less than the 1MHz elements. '
BW =(Frequency smaller than 1MHz element by 3dB)
- 58.75MHz (MHz) '

IM Intermodulation )

1. Input SG. 11, and apply voltage to pin® so that the pin
@& output will become as shown in the diagram.

2. Caleulate the difference in the pin@ output level between
at 920kHz and ‘st 3.58MHz.

M= 20 log 2206z dloment e

S/N Video S/N

1. Input SG. 2, and measure the pin@ output signa] root-
mean-square value.

2. Reference S/N

_ Vos1 measured value (Vp-p)x 10°x 0.7
S/N=20 log Measured value (mVrms) (dB)

VsoH AFT output maximum voltage
VsoL AFT output minimum voltage

uAFT AFT sensitivity

Vson and Vsou are as shown below. The pAFT calculation
formula is also given below. ‘

Pin® | VsoH

t —+ | §
67.76MHz  58,75MHz 59.26MHz

Reference WAFT = S —A3£H>;103mv {mV/kHz)

Vsob1, Vsooz, Vsoos AFT defeat voltage 1, 2, 3

Make sure that the pin® output is 4.4V under the following .
conditions : no signal, fo minus 25MHz, fo plus 1MHz, and
defeat SW. '

Veou AFT mute input level
1. Input SG. 1 (80dBu), and reduce the input gradually.

2. Read the 'input whén the pin® voltage reaches the

“center” (4.4V).

Vszn RF AGC maximum voltage
1. Input SG. 11, and apply 2.0V to pin®.
2. Measure pin® voltage.

Vsar RF AGC minimum voltage-
1. Input SG. 10, and apply 4.0V to pin®.
2. Measure pin® voltage.

LIM Limiting sensitivity

Decrease SG. 19 input gradually, and read it at test point 3
when the 400Hz element is 3dB less than AF direct signal
voltage Voar (parameter S2). V

AMR . ]

Measure the 400Hz element at test point 3. The reading is
called Vam.

The reference AMR value can be calculated as follows :

_. Voar (mVrms'
AMR =20 log m% (dB)

ATT Maximum attenuation
1. Measure the 400Hz at pin@ output.
2. The reference ATT value can be calculated as follows :

_ Vosmax
ATT =20 log Measured value (dB)

2-324 ' -
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NTSC SYSTEM SINGLE-CHIP COLOR TV SIGNAL PROCESSOR

Gar AF driver gain
Can be calculated as follows :

GAF = 20 log Y3M2X. (4p)

S/Nar Sound S/N

1. Measure pin@ output noise in a frequency range between
20Hz and 100Hz.

2. Sound S/N can be calculatd as follows :

_ Vosmax
S/Nar =20 log ‘Measured value (98

S Sound switching threshold voltage )
lhput SG. 17, and measure pin® output when AVSW is set
to EXT (2A=1.1V).

Iss Sync separation input sensitivity current

Increase rated current .supply Iss, and read the amperage
when pin@ output horizontal frequency is “pulled in” from
the free-run frequency.

Viamin Horizontal oscillation starting voltage

Apply voltage of approximately 3V to pin(@, and increase it
gradually. Read the voltage when pin@_ starts generating
horizontal oscillation waveform. (Approx. 15kHz.)

feHr Horizontal pull-in range 1

feuu Horizontal pull-in range 2

1. Reduce input signal SG. B frequency for input waveform
and pin@ output waveform to become unsynchronous.

2.'Increase input frequency, and measure it at the moment
when input waveform and pin@® output waveform become
synchronous. This lower pull-in frequency is called frrL.

3. Measure the wupper pull-in frequency by the same
procedure (frHi).

4, Calculate the difference betwesn the measured values and
reference value (15.734kHz).

VaoH Horizontal output maximum voltage
V2oL Horizontal output maximum voltage

TH Horizontal output pulse width

V20H, V2oL and TH are as indicated below :

V20H

2voe | | \
=T GND
V2oL

Pin@ output waveform
Trro Overvoltage detsction operating voltage
Increase voitage input to pin® gradually. Read the voltage
when the pin@ output waveform becomes as shown below :

JTUL
GND

during normal operation

when voltage is VPRO

“Open” voltage input to pin®, and check that the condition
as shown above is maintained.

feveo Vertical pull-in range

1. Raise input signal SG. E frequency for the input signal and
pin® output waveform to become unsynchronous.

2. Decrease the input frequency gradually, and read the
frequency when input signal and pin@® output waveform
become synchronaous,

Visn Vertical output maximum voltage
VisL Vertical output minimum voltage
Tveo Vertical output pulse width

VisH, VieL and Tveo are as indicated below.
Tveo ’

VisL

GND
Pin® output waveform

Ymax Maximum output
Input SG. F, and measure pin@ output amplitude.

Pin@

output waveform

i
GY Reference gain

1. Input SG. G, and measure pin@® output amplitude.
2. GY can be calculated as follows :

GY = 20 log Measuredo(\)/?fl‘t\J/ep _(r:VP—P) (dB)

W 249826 0019442 929 M )‘
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GYmin, GYmax Contrast control characteristics 1, 2
1. Input SG. G, and measure pin@ output amplitudes. The
readings are called, respectively, Va and Va.

. Va(mVe -p)
2. GYmin =20 log Measured GY value (mVeP-p) (dB)

_ Va(mVe - p)
GYmax =20 log Measured GY value (mVe-7) (dB)

Vermhorm, Veat, Veath Brightness control characteristics
Input SG. A, and measure the difference as indicated below.

[T J1

VBRTnorm, VBRTL.VBRTH

GND

Gr Peaking gain

1. Input SG. H, and measure pin@ output voltage (Va).
Input SG. J, and measure pin@ output signal voltage (Ve).

2. Peaking gain can be calculated as follows :

Gr =20 log YAVE=E). (4p)
Gmorm, Grmin, Grmax Video tone control characteristics
1,2, 3
1. Measdre pin@ output signal voltage when input to pin@
is 4.5V, 9.0V and OV. The measurements are called,
" respectively, VA, VB and Vc.

2. Grmin = 20 log %}B\— (dB), Gtmax = 20 log Yl—i (dB)

GTnorm(dB) is expressed with the difference between the
VB measured value as in this test and another Ve value
measured for calculation of Gp as described above (Y9).

fa[Y] Frequency characteristic

Measure SG. K frequency at which pin@ output voltage is
3dB less than the Va measured value for calculation of Gp
as described above (Y9).

VeLk v Vertical blanking voltage

Vewk1v Vertical blanking width
1. Vek v and Vsik Tv are as shown below.

- VBLK TV
VBLK V|
GND

Vew # Horizontal blanking threshold voltage
Increase voltage input to pin @53 gradually, and read the pin
@ potential when pin@5A comes to output no signal.

Ynu, Yoz Y delay 1, 2 .
Input SG. T to F. Measure pin@® output waveform delay with
reference to input.

F input waveform

Pin@ output waveform

F input waveform '

® Pin@ output waveform

~Expressed with the difference between
@and ®. (ne) ’ L

¢ e g
' You

BS Black expansion threshold voltage

1. Set SG. U to 200kHz, Vi to 0.35V, and V2 to OV. Input
from “F." The difference batween pedestal and white peak
is 100IRE ' _ :

2. Decrease V2 gradually, starting from approximately 75IRE.
Read the point at which black expansion becomes’
available.

d
L
' )
! |
H i

AV AWSW switching threshold voltage

1. Input SG. G to “H.” :

2. Apply 2.1V to pin@A®, and make sure that a waveform
is being output from pin@.

3. Apply 1.0V to pin@®, and make sure that no waveform
is being output from pin@.

AViv AVSW TV output signal voltage

AVEXT AVSW EXT output signal voltage

Input SG. W(-6dB) to “H” and “G,” and measure pin@®
output waveform amplitude when input to pin@® s set to
OPEN and to GND.

ACC.1, ACC2 ACC characteristics 1, 2

1. Measure pin@ output-signal voltage when SG. L input
is 0dB, —20dB and + 6dB. The measurements are called,
respectively, Va, VB and Ve. 3

2. ACG-1, ACC-2 can be caloulated as follows :

ACC1 =20 log & (dB)

ACC2 =20 log V< (dB)

Vik Killer operation input level
Decrease SG. L input level, and read the input when pin@
DC voltage reaches the LOW level.
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Vok Remaining color after killer operation
Input SG. Q, and measure pin@ output signal voltage.

Cnorm Chroma reference output
input SG. L, and measure pin@5A output signal voltage when
input to pin® is 5.1V.

Csmin, Csmax Color control characteristics 1, 2

1. Read pinG5 output signal voltage when input to pin@
is OV and 9.0V. The readings are called, respectively, Va
and Vs.

2. Csmin, Csmax is calculated as follows :

. Va
Csmin = 20 109 jgzsured Cnorm value (95
Csmax = 20 lo AL (8
S S Measured Cnorm value

Csmin, Csmax Color tracking characteristics 1, 2

1. Measure pin® output signal voltage when input to pin®
is 3.0V and 9.0V. The measurements are called,
respectively, Va and Vs.

2. Cumin, Cumax can be calculated as follows :

Va
Cnorm value

Cumin =20 log Nieasured (dB)

Cumax = 20 log Measured \('/)lra\orm value (@B

frcw, freH APC pullin range 1, 2

1. Input SG. M, and decrease burst frequency and chroma
frequency (fsb = fsc) adequately wuntil “pull-in” comes off.

2. Increase frequency gradually, and measure input frequency
when “pulkin” comes on.

3. Measure the upper “pull-in” frequency by the same
procedure.

4. The reference frequency is the difference from the
standard value (3.579545MHz2).

fee Total APC pullin range
Calculated as follows : fec = | fecL | + fren(kH2)

CLa.y, CLa.v, CLa-.y Demodulating output carrier leak 1, 2, 3

1. Input SG. L (OdB).

2. Apply 4.6V and 5.1V to pins@ and &, and measure pin
®@. @ and @ output carrier leak.

CLRY

4
T
bl
Imnmnlm __’}:CLG-Y Pin@ output waveform :CLB'Y

Pin@® output waveform

Pin@ output waveform

SSY Service switch operation 1
Input SG. G to “F,” and tumn S36 on. Measure the amplitude
during a pin@ output signal scanning period.

SSC Service switch operation 2
Input SG. L to “E”and turn S36 on. Measure pin@5A
output signal amplitude.

SSV Service switch operation 3

Measure pin® output‘ signal maximum value when S36 is on.

':—:; -N g—:—; — N Demodulation ratio 1, 2

1. Input SG. L, and measure pin@3d , @4D and GEA output
voltage. .

2. The ratios can be calculated as follows, respectively :

(M ~N)= Pin

B-Y

output signal voltage
Pin output signal voltage

(8=Y _ny-Pin@4D output signal voltage
B-Y Pin@sa output signal voltage

£ R-Y-N, £ G-Y-N Demodulation angle 1, 2
Using the B-Y output pin@ phase as reference, measure
phase difference between RY output pin@3® and G-Y output

(pin €4B).

Continued

Note 1. Adjust the variable resistor of one-shot multivibrator
so that horizontal blanking pulse timing and pulse
width will be as shown below :

Pin@ horizontal output

—i—e 8us
j
H

Horizontal blanking pulse

i-—-i 12us

Determine 8us with TTL IC M74LS221P pin® variable
resistor. Also determine 12us with pin@® adjustable resistor.

M ]
B L2u982k 0019uuu 771 W AE.HE%T%C!SH
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Note 2. Coil adjustment

§ VCO coil

1. Set measuring conditions as previously described for
vid,

2. Input continuous waves (Fo = 45.75MHz, Vi = 80dBu)
from input pin A, and set S49 to 1.

3. Adjust VCO coil so that AFT OUT (pin®) DC will
become a half of Vec (4.5V).

Pin® output waveform
45V

45.75MHz
§ SIF coil ;
Set measuring conditions as previously described for S5,
and adjust SIF coil for output waveform to be maximum
and for distortion to be minimum.

Note 3. Remarks for video-related item measurement
When measuring videotelated items (Y1-Y23), be sure to
satisfy the conditions listed bslow :
1. Set signal SG. A to “D.”
2. Set switches S2B, S5, S10, 512, 813, 516, 520, 522
and S44 to ON.
3. Set other switches to OPEN unless otherwise noted.

Note 4. Remarks for chroma-related item measurement
When measuring chroma-related items (C1-C32), be sure to
satisfy the conditions listed below :

1. Set signal SG. A to input “D.”

2. Set switches $2B, S5, S10, S12, S$13, S14, 816, S20,
S22 and S44 to ON. Set S34 to 2.

3. Set other switches to OPEN unless otherwise noted.
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INPUT SIGNAL .
SG. No. Signal details (Terminal resistance : 50Q) §G. No. Signal details (Terminal resistance : 50Q) |
SG. 1 | fo=45.75MHz, S0dBu, fm = 20kHz, AM77.8% SG. F [f=200kHz.2vrr,CW
SG. 2 | fo=45.75MHz, B0dBu, CW SG. G | £=200kHz, 200aVP-p, C¥ I
SG. 3 | fo=45.75MHz, CW, Level variable SG. H | f=200kHz, 50mVe-r, CW| "e———63 § us—
SG. 4 | fo=45.75MHz, fm = 20kHz, AM16 %, Level variable SG. J | f=3.58Mz, 200mVe-p, CW
SG. 5 | fo=45.75MHz, + 5SMHz, 80dBu, sweep signal SG. K Fa2MHz ~ | OMHz, :l:
SG. 6 | fo=4575MHz, 80dBu, CW e Varisble 200mVP-P,CH | le———— 63 55—t
SG. 7 | fo=46.2MHz, 80dBu, CW ec
SG. 8 | fo=41.25MHz, 110dBu, CW Rl
SG. 9 | fo= 41.25MHz, 70dBy, CW H H _l H [
fi1 = 45,75MHz, 90d8p, CW . .
SG. 10 fo = 44 + SMHz, 70dBy, CW} Mixed signal I_I J U l
fi = 45.75MHz, 90dBu, CW ! ! . . ) X
SG. 11 | f2=42.17MHz, 80dBu, CW } Mixed signal R | ]
f3 = 41.26MHz, 80dBu, CW 1Qus' : .
SG. 12 | fo=45.75MHz, 110dBn, CW SG. L U 145us i :
SG. 13 | fo=4575MHz, 60dBu, CW - i o
SG. 14 | fo=45. T5MHz, —2. 5MHz, fo=45. 75+1MHz, 80dB y, CW 835us
fo = 45.75MHz, 90dBu, CW } . . fsa : Burst signal frequency
SG. 16 _ Mixed signal
5 77 :Z—f;'zsgé 7?"8‘:0:)3:‘/FM P fsc : Chroma signal frequency
.- = 4 5MHz u.fms= zFM + z dev
' fsa = fsc = 357
SG. 10 | fod.5hz, 83dBu, fa=400Hz, FM=25Kkhz Level variablg OB - oo ?050 9345“'”’
SG. 20 | fo = 45MHz, 83dBu, fm = 400Hz, AM30 % P o= 1WmVes
SG. 21 | fo = 45MHz, 83dBu, CW ec = 200mVee
SG. 23 | fo=400Hz, 1Vpp, CW Basically the same as SG. L NTSC simple macro signals
SG. 24 | fo=45.75MHz, 90dBu, CW SG. M [ except that burst signals and macro signals are in phase
SG. 25 | fo=4575MHz, 84dBu, CW and that the frequency is adjustable.
SG. 26 | fo= 1kHz, 20mVep, CW SG. N | f=357MHz, CW, Level variable
SG. 28 | fo=45.75MHz, 45dBu, CW Basically the same as SG. L NTSC simple macro
Svnc separation input : SG. Q | signals, except that burst sign“al “ft?'is OmVee and
NTSC standard video oTa that macro signal amplitude “ec” is 200mVe.p.
signal (APL100%) as Sus by, VEP SG. R | f=458MHz, CW, 0.2Vep
SG. A | shown in the o] - SG. P_| f=2368MHz, CW, Level variable
illustration.
Vertical input is ¥ DUTY 50%
interlaced at 60Hz. VPP
2us 7us SG. S Q.5vep
Horizontal sync
signal : b
SG. B Duty 92%. 1Vep) ¢ a 63.5us A
: Input level and L
frequency is 635 " 635us "
variable. e
6. C | f=2ilz l0OmVen W 1| || ] PEDESTAL
Varies SG. A vertical sync signal width, '
START position is the same. SG. T ' '
SG. D {START e
’ Zus ' Tus
1_\{_P'P NTSC video signal with variable automatic pha54
}-Width is changad-' “control. Vertical signals should be interlaced at
50Hz,
Vertical sync f = 200kHz, CW
signal : B V1, V2 variable
Duty 92 %. 1vpP SG. U
SG. E | Input level and 1_
frequency is
variable. J 1,3;2::? -
x MITSUBISHI
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TEST CIRCUIT
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TYPICAL CHARACTERISTICS

THERMAL DERATING
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