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NTSC SYSTEM SINGLE-CHIP COLOR TV SIGNAL PROCESSOR

MITSUBISHI ICs (TV)

M52339ASP

DESCRIPTION

The MS2339ASP 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 sst can be produced by
combining this IC with a simple output stage including a
tuner and transistor.

FEATURES

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

® A completely synchronous detection circuit with a phase-
locked loop is used as the video detsctor, 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

PIN CONFIGURATION (TOP VIEW)

EXT AUDIO IN[T]
SOUND DET COIL [2]
SOUND DET OUT [3]

52| RF AGC OUuT
1] VIDEO ouT
0| AFT OUT
A9 AFT DEFEAT
iIF AGC FILTER|G] 48 SIF IN
VIDEO VCO COIL
46] VIDEO VCO COIL

TV IN
VIF IN 2 SYNG IN
Voo (VIF SIF) [10 43 Y sw ouT
APC FILTER [11] EXT. VIDEO IN
vee-2 (DEF) 12 § 41]Y IN
AFC FILTER |13} 8 40] VIDEO TONE CONT.
AFC FBP IN[14 % 9] PEDESTAL CLAMP
32fH OSC. |15 ° CHROMA |N/BRIGHT CONT.

37] GND-2 (VCJ)
] CONTRAST CONT.

v. ouT 1g KILLER FILTER
vee2 (VO 19y 34] BLACK HOLD
H. ouT [20) 33| ACC FILTER
COLOR CONT. CHROMA 0SC
-Y ouT 22 1| APC FILTER
RY OUT 23 FAST BLK IN
GY ouT o4 TINT. CONT.
BY OUT [25) §losD R
0sD 8 26 271050 G

Qutline 52P4B

APPLICATION
NTSC system color TV sets

RECOMMENDED OPERATING CONDITION
Suppl\{ voltage range
Rated supply voltage

45~5.5V, 85~95V

weak electric field and image warping due to irregularity Maximum output current -«-----: 3.0mA(pin@@) 8.0mA(pIn®)
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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NTSC SYSTEM SINGLE-CHIP COLOR TV SIGNAL PROCESSOR

BLOCK DIAGRAM
0SD G @ 0SD B
0SD R Q By our
o
TINT. CONT. (& f’% 8 Z 8 L®ov our
o = >N% |2y :
FAST 8LK IN(®) L @ RY OUT
APC FILTER (& . { -Y out
CHROMA 0SC &) COLOR CONT.
ACC FILTER - H. ouT
BLACK HOLD (§)— i vec2 (VO)
o B
KILLER FILTER =5 V. OUT
e | L
CONTRAST GONT. § gg COINCIDENCE OUT
GND-2 (VCJ) ’ X-RAY PROTECT
L < |
, -1 o
CHROMA IN,/BRIGHT @)-1122 ez 32f+ OSC.
& 15
PEDESTAL CLAMP (& AFC FBP IN
. i |lowl |e = i
VIDEO TONE CONT. (@)—{82 Zg §1-3 AFC FILTER
- S 8 %
¥y ING 8% Vee2 (DEF)
Uoolex] | , T
Qu a
EXT. VIDEO IN () ég > _1 ©) ApPc FILTER
) (©) vee 1 (VIF SIF
(@) VIF'IN

GND-1 (VIF SIF)

(©) RF AGC DELAY ADJ.

VIDEO VCO COIL (§)
18
. >
VIDEG VCO COIL ()
SIF IN
) — Q
AFT DEFEAT (@) 8l
! E| |>°
<
AFT OUT (@
viDEO ouT ()

3
AMP

RF AGC our@.a

SOUND DET OUT

SOUND DET COIL
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NTSC SYSTEM SINGLE-CHIP COLOR TV SIGNAL PROCESSOR

ABSOLUTE MAXIMUM RATINGS VS5 = OV)
Symbol | Parameter Ratings Unit
Vee Supply voltage 5.0~9.0 \' .
Pg Power dissipation ) 1.35 w
Topr Operating temperature - 20~4 65 T
Tstg Storage temperature — 40~+ 150 T
ELECTRICAL CHARACTERISTICS (Ta =25°C unless otherwise noted)
Test Test conditions* Limits
8 2[5[6]ash SISiSIS|S|S|S[SIS|S|S[S|S i
Symbol Parameter point | 1"PU |1 10f12[182131 5o wlimmfl,ssrlszls Min. | Tyo. | Max. | YNt
lcc10 Circuit current A10 R Bt B o i i B e B —|0NON0nl— -1 -|0N - 29 38 47 | mA
Video output DC R O O R XY Y O _lonl<[<1=12|=lonl—
Vs1 voltage 51 o ['y"] — [ON! — {ONJON| ONI 2 |DNI 3.0 33 37 \%
Video detection AL ] Zts.ole.ol _foml — | lonl = lowd =1 =1 <12 | —lowd — | -
Vos1 output 51 SG.1 o) OHI |0N| Oul 2 ou‘ 1.2 1.4 16 | Ve-p
Sync signal peak A ] lssoleeof — boal = | = Tonl = lonl <11 =2 < lowl -
VsiL voltage 51 SG.2 Vv~ [N ON] - [ON 2|~ {oN 15 175 | 195 Vv
Vin min | Input sensitivity . 51A | 383 -|-t-1-K- Oﬂl— - ONl— Oﬂl— -|-|2]- WI— - 48 55 | dBu
. Maximum allowable A ool ol — | fosal el == [ =[5 1 - |osel — _
Vin max input 51A SG.4 Vv I(Ml 0“] lONI 2 ONI 101 107 dBu
Video frequency At ol ol  fowt — | lonl — ol —| — {1 o] — kol — —
BW characteristic 51 SG.10 i) ONI ONI |0'|| 2 ONI 5.0 6.5 . MHz
™ Intermodulation 51 SGAH - E B i i ou‘- - 0N|-l0n|— ~{-12}- Oﬂl— 30 35 - dB
S/N Video S/N 51A SQZ ———V”—ﬂ——ﬂJﬂ———zﬁﬂ- 50 55| - dB
AFT output A = tsofe o _Yoml | lowl — towal —1 — 1 8 1 [l — -
Vsou maximum voltage 50 | see Y1 ONI |°"| 0H| ! o"| 83 8.7 v
AFT output A1 ] st of ot | fowd — Tl —E— 1[5 8ol — _
VsoL minimum voltage 50 SG.7 Y Oﬂl DN‘ ON\ 1 Onl 03 0.7 )
MAFT | AFT sensitivity 50 385 ———Vv—mk—mkmk--1-mk 55| 75 95 | mV/kHz
Veopr | AT defeat voltege| 55 | _ —---vv%ﬂ——ﬂ-ﬂ---1-mk 425 | 44| 455 | Vv
vsope | AFT defeat voltage| g | A | {_| | osel fon—f—jonlJou~|-|~|1|-fM-| | | 425 | 44| 485 | Vv
2 SG.14
Vs | pTT defeat voltave| 54 531————Vv+ﬂ—-ﬂ+ﬂ———z—hk 425 | 44| 455 | v
% : "=" =Q0PEN
Test Test conditions* Limits
2]5]6[agpedvedicd STSTSTSTSTS]STSTS]S i
Symbol Parameter point | IMPUt (% REHHE RIDIIAOINQJASLABASSI s2lis| | Min. | Typ. | Max. | UM
AFT mute input A A L sl d fod {1 [l - =t 1<lonl=
Vsom level 50 vasr%gle Vv~ |ON oul lou ou| 1[—joN 45 ‘50 55 | dBu
RF AGC maximum A (o _lsofeo 1ol _|_{-lonl.. R O Y O -
Vs2H voltage 52 SG.2 v Vv MI Oﬂl ION|0N| 2 0"| 78 8.8 A\
RF AGC minimum A _lad_lsoe.ol _foal —1__lonl - ~|=l2]-lonl - -
VsaL VO'thB 52 SG.2 ) viv |0“| 0“' ONIDN‘ 2 ONI 0.1 03 A\
*:"-" =OPEN
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ELECTRICAL CHARACTERISTICS (Ta=25% unless otherwise noted) (Cont.)

\ ] Tost Test conditions® Limits
2[5 ] 6 |48Nedves S|S[SiS(S SiS i
Symbol Parameter | point Input 2 5 Veg ,‘;g 2 g i i“’l‘,? BR | BRS Slss I% Min. | Typ. | Max. Unit
A AF direct output oo s | toad ol — ~|o{_lonl—
Vs A direct < 3 8, o ﬂ mq 2|-Jou 33| 38 43| v
AF direct output C oo [ lsolool _ || _loul _lof —{20—lonl—
Voar signal voltage 3 $G.17 1Y Oﬂl lo"l 0N|0N| 2 t)“| 250 | 295 | 340 |mVrms
LM Limiting sensitivity 3 SGC19 -I-I-1-E59-1-1- Onl- ONI— ONIONJ— 2|- oul— - 49 55 | dBu
C {00 | _|_ - —- - - — -
AMR AMR 3 SG.20 o i) IDNI WII IONlDN’ 2 ONI 44 55 dB
Voa AF driver output 4 SGC'I'I =l=1-1-BK%1-1-1- 0N|—loul —IONON|— 2|- ONI— . 250 295 340 [mVrms
Vosmax 2&;’1""’ maximum | 4 SGC_:” -1l - onl-lonl- onloul— 2|~ oul— 490 | 590 | 720 |mvrms
Maximum C o _{|_fdds.oleol [ _1_lol_toal ~{2l—lonl— - —
ATT attenuation . 4 SGAT VvV 0" lON 0"'0“ 2{—[onf 70 75 dB
GAF AF driver gain 4 - 45 60| 75 dB
S/Nar | Sound S/N |4 |somy |- - | onl-onl~ onion - 2| ol - 60| 66| - | aB
Sound switching C | _|ecls.ols. ool _|_ 1ol lonl— -
St threshold voltage 4 sgar|Y[| YV °"| l°"| |°"]°"| 2 IONI 04| 1.0 |mVrms
AF driver maximum C |_|_|_lds.ako_[_{_ _lat—lonl~ -
THDa# ‘output distortion rate 4 SG.17 MMM . I ’ OHIONI 2 Olll 1.0 S0 %
Va8 Pin@ voltage . 48 - === MERT ][ 0“‘— Oﬂl— M, -12|- u‘l- 38 4,4 5.0 v
Output signat voltage B s,
Voext with input from outside 4 SG.23 Y-l ‘v“vol'voo" -1~ o“l_ ON] — |ON|—[—12 |- 0N|— 580 710 | 830 |mVrms
V2 Pin® voltage 2 i R Gl B B B 4 ONI- unl—lou|— -2 —|0N|- 22 25 29 \
* : *—" =QPEN
Tast . Test conditions* | Limits '
Symbol Parameter point Input Neiohs gﬁn%izfusn%%%z%f % 272531354355‘%[38 i s“A‘Isol Min. | Typ. | Max Unit
Sync separation input | Iss Iss | _loo_lal_| '
lss sensitivity curent | 20 |variable] | H o 2 Mi 005| o1) 02| mA
H. Vee — |50 ofs.obnd_|_ _
lcci2 inflow current Al12 Vv v+1 Uﬂ 0'{ 2 1 16 21 26| mA
Horizontal free-run e _bd b |- —|—|—bN-!
fr frequency 20 ) H L ?{ 0'1 2 i1 5.2 158 164 kHz
. Horizontal oscillation 12 T HYENE _|— |- -
Vizmin starting voltage 20 v H m{ m+»+»{ m{ G H ! 6.5 5] Vv
Horizontal pull-in E D |_jo_|ud_ _0+++ _ Il - - -
fPHL range 1 20 IscB | |' H D{ H 20.{ '] 400 -4%0 He
Horizontal pullin E| f y 1] I '
T = Lt P PP DL TR TS 200 [ 0| — | s
Horizontal output Y RYRE [ N _|-l—loM -
V204 maximum voltage 20 sGB |7V H P'i P++'{ D'{ 2001 H 1 30| 3865| 465| Vor
Horizontal output D |_lo_tu_bd_| | R ~
Vaou minimum voltage 20 SG.B y H 0.{ | 0'{ 2 H ! 0 03| Voe
Horizontal output D | ko b bl batwdad | |~ -
v pulse width 20 | 56 |~V b "'+’H P‘+ ZH l"{ 21 24 29| ws
Overvoltage detection | 16 — ko | b |- -
VRPO operating voltage 20 v m{ W H 20'{ 1 0.61 0.7 0.81 \Y
* ;"= =O0OPEN
' MITSUBISHI
2-320 AELECTHC B 5249826 0019437 Sbl EE

This Material Copyrighted By Its Respective Manufacturer



MITSUBISHI ICs (TV)
M52339ASP
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ELECTRICAL CHARACTERISTICS (Ta =25%C unless otherwise noted) (Cont.)

Test conditions® ] Limits

Test

Symbol Paramater point Input 10[12]19 2 1%[132 |:z K 186]13 1%'?0]2"2'% & zsa 3511384 335F’s|359 %FM:J Min. | Typ. | Max. Unit
Vertical free-run D |_ko_lud_ b na HREnE
feo | frequency 60 '® |ses|[¥ l"'1 l"'M L’{ 20'{ 1534 | 55 | 576 | Hz

-1 649 1675 | 70 | Hz

— r ]
foveo Vertical pull-in 18 | SG.E _s.vo_H_ _ 2

frequency 60 : £ varisble) E lc lc I
Vertical output D {_kd_tw_tu_ e
Vian maximum voltage 18 SGA | |Y

Vertical output D (_ko_bd bd_
Ve minimum  voltage 18 SGA | |Y H m{

-1t 7.0 8.0 8.0 | Vor

-1 - - 055 | Vop

]
_S__E::é_i_i_
_2__2__2_:’3—:_1_2_

Vertical output D | o b i
Tveo | lise width 18 1sga | ¥ 2
Coincidence output D | _ kol bd bud_ I AR _
Vi maximum voltage | ¢ | SGB |7 H H | ' I 2 W77 | 85 M
Coincidence output heol_lod b AR _ _
Vin minimum voltage 7 f§§k?|z v H H M+’{ 2 1 0.33 05 \
*:“—" =OPEN
Test Test conditions® | Limits
Symbol | Porameter | g | 1m0t KSR T e AP M. | o | Max | U7
lccie Circuit current A8 | - KT 5 -1- —D++—D+V+DJ ZLl 48 58 68| mA
F
Ymax Maximum output 22 E(eifa 5,080 SR —m*)%—w -2 5.4 6.4 -1 Vee
GY Reference gain 22 | of o BN By %'-mHov{—mh 2 70 | 10| 150! dB
) Contrast control F  ls.dedta Js.0ls. 1j0.0f_ _ — — _
GYmin | Charscteristic 1 22 1sgg[V]V]" vlviy P'+"H DM 2 35| dB
Contrast control F s, ofs. ool fo.ofs. .ol _ _
GYmax | paracteristic 2 22 SGG |} YYY L++’{ 2 25 60 85| B
Verrnar | 8100088 control |25 [ D kLIl -bial -2 33| a8 | as| ver
Ve | ST | 22 [soa MY WAT-pbt- 2 13| 16| 18] vor
Venry | Brishtness control | 55 | O RN - >H— mH 2 53| 56| 59| Vor
Video tone control Foolsaedso_|_[_|_| bof_led_ i - -
Gtrorm | characteristic 1 22 15gg [V Yy w NH 2 12 |-05 10| d8
) Video tone control F 1 ofs.ofs. o 5.1l _[of_ _ _ _ _
GTmin characteristic 2 22 sGJ |Y H +P{ U+’{ 2 48 8.3 11.8] dB
Grmax Zt::::ct?ngeticcogt o 22 S(";‘:.J VY] u "9°‘W+’H-D’H 2 12| 42| 72 | d8
' Frequency F s, o, .o .| |- _ ~
fam characteristic 22 SGK Y 2 5.0 8.0 . MHz
Vao Pin@ voltage 40 - BRI - [M|[- M— OM 2| 405 43 | 455 \%
VeLkv Vertical blanking 22 | - A O -L+++ OyH 2 7.0 14 - Vop
VaLkTv ::lrs‘fa\"vig';"k'"g 22 | - [ - e —o»M 2 131 [ 1.38 | 144 | ms
Horizontal blanking 22 3 5. afe. ole. 0| 3.0 _[0.0] | |
Haukn threshold voltage | 25A o%%.fp MMM Vi 20'4 69 71 B Vor
YoLi Y delay 1 ‘25 S('B:.T s'v"ri,"v” 5 —%"—D+»+J+ 0+>{ 2| 225 | 260 | 295 ns
*:“—" =0PEN
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B 624982k 0019438 4TS W ELECTRIC 2-321

This Material Copyrighted By Its Respective Manufacturer



MITSUBISHI ICs (TV)
M52339ASP
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ELECTRICAL CHARACTERISTICS (Ta =25%C unless otherwise noted) (Cont.)

Test Test conditions* | Limits
Symbol Parameter point Input 'ﬁc\@d 2 !zszﬂze{m sla8li]sTs Ils2 R “s? Izsol R I2sﬁ 5| Lsa al R Lsols%l% Min. | Typ. | Mex Unit
22 F 5. 019. 019. Of4. O 5. 1| 8.0 _| ) - 2 ]20 140 160
YoL2 Y delay 2 ) A |seTIVIv|V|Y v~ [v ns
Black expansion F  Jb.de.ok.o _ 510 _ ool _ _ !
8S threshold voltage 1| 22 | SGU VIV - l»Hm{ ! 30| 50| 70 | IRE
AV SW switching H s doos.of3 5.1 _lo.ol |-
AVTH threshold voltage 43 |sga[V|V]" GEE 171" 2 10 15 | 21 v
AV SW TV output H e e o ool 1] _ ool _|-I-
AVTy signal voltage 43 _SngB ) vTv vi=Iv P++)’{ 2 0.85 1.0 1.15 Vpee
AV SW EXT output He e ofednol o _fed_ _|-|- 1
AVEXT signal voltage 43 §§S¢1FB v"l y"lv v V| =% M 2 0.85 1.0 115 | Vee
*:"=" =OPEN '
Test Test conditions* Limits
es ‘ .
Symbol | Persmeter | it | et e A | Min. | Ty | Max. | U
Crmax gﬂt'gma maximum | o5 ?é-g',- I 98,0, v“—‘v°mHmH 2---| | 32| 47| 682 | Vee
E
ACC — 1 | ACC characteristic 1| 25A _826de K “,,"I‘.,“v %) —%M 2| -50 [ -10 0 dB
. E
ACC -2 | ACC characteristic 2| 25A fgd'é o '%,"l‘.,"% %'-‘,,W 2 -30 |- 0} +30| dB
E
Vik Killer opersting level ng SeL K v"{‘v“v‘ ! —*v"mH»H 2 -48 | -41 | -35 | oB
Remaining color E s oluosaes fo.ol_Ja. . _
Vok after killer operation 25A %Gdg BBk 2 15 85 [mvee
E
Cnorm Sgt'gma reference | o5 ok (AT e, _LVOW 2 10 | 145 | 1.85 | Vee
Csmin Color control 25A SGEL b 98,000 0 & _s;IT+ 2| - -40 | -30 | a8
characteristic 1 0dB
Color control E  ls.os.oh.oh.d 6.1 _fe.
Cemax characteristic 2 25A ﬁé— vivivly vy 2 38 73 | 108 | dB
. Color tracking € lodedss fo.of _fo. of - - -
Cumin | Characteristic 1 25A %GdBL vt °'+’+"+”+ 2 48 38 30 | dB
Color tracking E 5. 0f9. ofg. ol4. . o] _Js. 0
Cumax characteristic 2 25A aé. (8 i K K v~V D'+¥+‘»H 2 1.7 5.2 8.7 dB
E
frcL APC pullin range 1 2G1 Sé?dgﬁ IRTRSS X —‘L\,"mM)H 2 -03 | -07 - kHz
E
foon | APC puikin range 2| 2] SSM [RIRSS - 2 +03 |+07 | - | w2
fec. iz, ARG pulkin T 06 | 14| - | khz
Demodulation _  |s.ols. ofo. ole. g s, 1|_Jo. — M~
V23 output DC voltage 1 23A O 0 % oy w 2 N1 5.0 5.4 5.8 v
Demodulation — ls.0js.ols. ola o I _jo.o —N-
V24 output DC voltage 2 24A UMMM vIT|y °+‘+)'+’+ 2 P’{ 5.0 54 | 58 \"
Demodulation —  [5.0f.0fs.0la8 5. 1) _fo. of b
v25 output DC voltage 3 25A vivivly vy -2 u 5.0 54 | 58 v
Demodulation output _ ) : -
V2324 | pe oot voltage 1 03 0| +03 M
Demodulation output | ~ .
V2425 DC offset voltage 2| 1 03 0 03| v
R Demodulation output _ _ +0.3 v
V2523 DC offset voltage 3 03 0 . 0
* : “=" = QPEN
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2-322 - AELECTRIC N L24942b6 0019439 334 WA

This Material Copyrighted By Its Respective Manufacturer



MITSUBISHI ICs (TV)
M52339ASP
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ELECTRICAL CHARACTERISTICS (Ta =25% unless otherwise noted) (Cont.)

. : Test Test conditions® - Limits
Symbol Parameter point Input Nediedioqa1 z6f2zs(2s|a0]s{38lsof s ‘sul% 2sﬂ’2s1 lzs8 sISISSIs | wvin Tyo. | Max. Unit
o st | o | W b R = = oz [
Ol | oo eorren loak 2 294 %"3:','3- UUUN e 2 - = | 02| vee
Clav gjgﬁfti::'ioer: leak 3 244 %(Eé‘ VY - ""%M 2 = - 02 | Vep
| V21 Pin@ voltage 21 %(gé. %M - —‘v°00+)+)+'{ 2| 42 46 5.0 Y
ssc m;?o:wzi“’h | 34 %éjé. IR - -’a"w 2 —H- - 10| 90 |mvee
w [ | AR TR o [ ]
B=Y_n 2E§C1demodulation ggﬁ %(E L R -y _WW 20,{_ 1Toss | o9 | 0s7 | -
G| NTSC demodulation | 244 %gg. R~ —%"UW 20+— 024 | 03 | o035 | -
RN :L?f ?emodulation ggﬁ %§ s b .vo_s.v._..'o,,,HoH 2,,,{__ - L 10a| - | dog
ZGY-N ;\Ir"l'g?ac gemodulation ggﬁ %CE g o el PR ,PW ZP'{‘ i ~ a1 _ don
Tmin | Dot control 2 S£g oLt o | —‘VW 2H- || +35 | +45 | +65 | deg
Tmax Itl;tragto::;ﬂ: 2 ggﬁ SOG:Q" MuNREEEN J'DL'M)H 20 | -6 | -45 | -35 | ce
o | O o son | - AR L] P bbb B || 70 | 75 | | v
0sG 9;22?92 threshold | 4a | ~ B i _%DDW. -|-|2 -oo{- 70| 15 | - v
0sB . 8;;‘;?93 threshold | p54 |~ Boamaes =[5 -‘v"PVH»H)H- -l2 —H— 70| 75 | - v
*:"-" =OPEN '
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ELECTRICAL CHARACTERISTICS TEST METHOD
Ve1 Video output DC voltage
Measure pin@ output voltage when there is no input.

Vosi 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 Va.

Vin max = 20 log -Measured value  (4g) -

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 at 3.58MHz.

IM =20 log S20KHz glement (4p,)

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)

Vson AFT output maximum voltage
VsoL AFT output minimum voltage

uAFT AFT sensitivity

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

Pin® | VsoH :
——te— Af

VsoL

} —+ }— f
6§7.75MHz  58.75MHz 59.26MHz

Reference WAFT = S _A ﬂsd_; 10°mV {mV/kHz)

Vsop1, Vsodz, Veoos AFT defeat voltage 1, 2, 3

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

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

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

“center” (4.4V).

Vazn 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). )

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

The reference AMR value can be calculated as follows :

AMR =20 log YQAE{MVIMS) (4

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

_ Vosmax
ATT =20 100 Wgasured valus (9B

2-324 ' -
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Gar AF driver gain
Can be calculated as follows :

GAF = 20 log V32X (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 :

Voamax (dB)

S/Nar =20 108 Wgasired value

St Sound switching threshold voltage )
Ihput 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.)

feHL Horizontal pull-in range 1

feun 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 frHL.

3. Measure the upper pull-in frequency by the same
procedure (fPHH).

4. Calculate the difference betwesn the measured values and
reference value (15.734kHz2).

Va2on Horizontal output maximum voltage
V2oL Horizontal output maximum voltage

TH Horizontal output pulse width

V20K, V2oL and TH are as indicated below :

V20H

™| T GND
" y VaoL
Pin@ output waveform
Tero Overvoltage detection 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 synchronous,

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

VieH, 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

T
GY Reference gain

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

GY =20 log Measurwogi%i _(F:VP—P) (B
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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 Vb.

. Va(mVe-p)
2. GYmin =20 108 Jfgasured GY value (mvr-e) I8

Va(mVe -pr)
GYmax =20 log Measured GY value (mVp-r) (dB)

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

gy

VBRTnorm, VBRTL,VBRTH

GND

Gip Peaking gain

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

2. Peaking gain can be calculated as follows :

Gr =20 fog YAMVE=PL. (4B)
Gmorm, Grmin, Grmax Video tone control characteristics
1,23
1. Measure pin@ output signal voltage when input to pin@®
is 4.5V, 9.0V and OV. The measurements are called,
" respectively, VA, VB8 and Vc.

2. Gtmin = 20 log %i— (dB), Gtmax = 20 log Y,—i (dB)

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

fe[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).

VLK v Vertical blanking voltage

VeLKTv Vertical blanking width
1. Vex v and VsLk Tv are as shown below.

¥ VBLK TV
VBLK V
GND

Ve Horizontal blanking threshold voltage
Increase voltage input to pin (@2 gradually, and read the pin
@ potential when pin@A 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.

-

Pin@ output waveform

F input waveform

F input waveform ‘

®

d ) Pin@ output waveform
Pt
! !

@ end B (ns)

YoL

BS Black expansion threshold voltage
1. Set SG. U to 200kHz, Vi to 0.35V, and V2 to OV. Input

from “F.” The difference between pedestal and white peak

is 100IRE

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

available.

AVt AWSW switching threshold voltage .

1. Input SG. G to "H.” :

2. Apply 2.1V to pin@®, and make sure that a wavefo
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@® is 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. )

2. ACC-1, ACC:2 can be calculated as follows :

ACC1 =20 log 2 (dB)

ACC2 =20 log & (dB)

Vik Killer operation input level
Decrease SG. L input level, and read the input when pin@
DC voltage reaches the LOW level.

Expressed with the difference between
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Vok Remaining color after killer operation
input SG. Q, and measure pin@A output signal voltage.

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

Csmin, Csmax Color control characteristics 1, 2

1. Read pin@5d output signal voltage when input to pin@
is OV and 9.0V. The readings are celled, respectively, Va
and Ve.

2. Csmin, Csmax is calculated as follows :

. Va
Csmin = 20 100 Wez55red Cnorm value  (98)

Ve
Cnorm value

Csmax = 20 108 iszsared (dB)

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
Cumin = 20 100 ~eaarred Cnorm value (98

_ Ve
Cumax = 20 108 gzstred Cnorm valus (92

feeL, frew APC pullin range 1, 2

1. Input SG. M, and decrease burst frequency and chroma
frequency (fsb = fs¢) adequately until “pull-in™ comes off.

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

3. Measure the upper “pulkin® frequency by the same
procedure.

4. The reference frequency is the difference from the
standard value (3.579546MHz).

fee Total APC pullin range
Calculated as follows : frc = | frcL | + frer(kHz)

CLs.v, CLa-v, CLa-vy Demodulating output carrier leak 1, 2, 3
1. Input SG. L (0dB).
2. Apply 4.8V and 5.1V to pins@ and &, and measure pin
@. @ and @ output carrier leak.

CLRY

s
T
o
Inmnm:‘m __::CLC»Y Pin@ output waveform :CLB'Y

Pin® output waveform

Pin@ output waveform

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

SSC Service switch operation 2
Input SG. L to "E”end turn S36 on. Measure pin €59
output signal amplitude.

S8V Service switch operation 3

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

R~-Y G-Y

B=v N B—v — N Demodulation ratio 1, 2

1. Input SG. L, and measure pin@3P . @4D and G54 output
voltage.

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

(M -N)= Pin output signal voltage

B-Y Pin output signal voltage

(8=Y _Ny-Pin@4D output signal voltage
B-Y Pin@sp 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@3A and G-Y output

(pin @4R).

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

- 8yus
)
H

Horizontal blanking pulse

HE
= 12us

Determine 8us with TTL IC M74LS221P pin® variable
resistor. Also determine 12us with pin@® adjustable resistor.
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Note 2. Coil adjustment

§ VCO cail

1. Set measuring conditions as previously described for
Vid.

2. Input continuous waves (Fo = 45.75MHz, Vi = 90dBu)
from input pin A, and set S49 to 1.

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

Pin® output waveform
45Y

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 videorelated item measurement
When measuring videorelated items (Y1-Y23), be sure to
satisfy the conditions listed below :
1. Set signal SG. A to “D.”
2. Set switches S2B, S5, $10, 512, S13, S16, 820, S22
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 S2B, S5, S10, S12, S13, 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) SG. No. Signal details (Terminal resistance : 50Q) |
SG. 1 | fo=45.75MHz, 80dBu, fm = 20kHz, AM77.8% SG. F [f=200kHz.2vrr,CW
SG. 2 | fo=45.75MHz, 80dBu, CW SG. G | f=200kHz, 200aVP-p, C¥ I
SG. 3 | fo=4575MHz, CW, Level variable SG. H | f=200kHz, 50mVe-r, C¥| "————63, § g—ml
SG. 4 | fo=4575MHz, fm = 20kHz, AM16%, Level variable SG. J | f=3.58Wz, 200mVp-P, C¥
SG. 5 | fo=45.75MHz, £ 5MHz, 80dBu, sweep signal SG. K F=2MHz ~ | OMHz, I
SG. 6 | fo=4575MHz, 80dBu, CW s Variable 200mVP-P,CW | le————63, 5 us—»l
SG. 7 | fo=46.2MHz, 80dBp, CW ec
SG. 8 | fo=41.25MHz, 110dBu, CW b
SG. 9 | fo=41.25MHz, 70dBp, CW H H _l H [
f1 = 45 75MHz, 90dBu, CW . .
SG. 10 | 4, - 44+ 5MHz, 70dB. cw,} Mixed signal U U J U l
fi = 45, 75MHz, 90dBu, CW I L L J ) N B
SG. 11 | f2=42.17MHz, 80dBu, CW } Mixed signal L | L] 4
fa = 41.26MHz, 80dBn, CW EQus' ! o
SG. 12 | fo=45.75MHz, 110dBu, CW SG. L o 145ms = :
SG. 13 | fo= 45.75MHz, 60dBy, CW L o
SG. 14 | fo=45. 75MHz, -2. 5MHz, fo=45. 75+1MHz, 80dBu, CW 835us .
fo = 45.75MHz, 90dBpn, CW } . . fsa : Burst signal frequency
SG. 16 _ Mixed signal
5 7 fo= 451 '25“';:5 7?"8‘:0;\1NFM = fsc : Chroma signal frequency
.- fo = 4 5MHz u.fm= z,FM * z dev
. fsp = fsc = 3.
SG. 19 | fo=4.5MHz, 83dBu, fm=400Hz, FM+ 25kHz Level variablel OS:B . ss _ 130507 9-34 SMHz
SG. 20 | fo = 4.5MHz, 83dBu, fm = 400Hz, AM30% : €0 = [WmVee
SG. 21 | fo= 45MHz, 83dBu, CW ec = 200mVe»
8G. 23 | fo=400Hz, 1Vpr, CW Basically the same as SG. L NTSC simple macro signals,
SG. 24 | fo=45.75MHz, 90dBp, CW SG. M | except that burst signals and macro signals are in phase
SG. 25 | fo=45.75MHz, 84dBu, CW and that the frequency is adjustable.
SG. 26 | fo = 1kHz, 20mVpep, CW SG. N | f=357MHz, CW, Level variable
SG. 28 | fo=45.75MHz, 45dBu, CW Basically the same as SG. L NTSC simple macro
Sync separation input : SG. Q | signsls, exceplt that burs_,t sign“al “ft?'is OmVe.p and
NTSC standard video I oTia that macro signal amplitude “ec” is 200mVp.p.
signal (APL100%) as | 5,5 1VF[ VEP SG. R | f=4.58MHz, CW, 0.2Vpp
SG. A | shown in the oed g SG. P | f=23.68MHz, CW. Level variable
illustration.
Vertical input is 3 DUTY 50%
interlaced Hz.
interlaced at B0Hz 215 Tus VPP 6. S 0BVee
Horizontal sync
signal : b |
SG. B Duty 92%. 1Vep ¢ (‘ 63.5us 1
: Input level and e o
frequency is 835us
variable. k——en%i‘;ls—-[
SG. C | f=2kHz, 100mVe-p, CW PEDESTAL
Varies SG. A vertical sync signal width. i '
START position is the same. SG. T ' '
. o o e
' Jus  Tus
1_\{_P'P NTSC video signal with variable automatic phasel
}-Wid:h is changad-{ ‘control. Vertical signals should be interlaced at
50Hz,
Vertical sync f = 200kHz, CW
signal : m V1, V2 variable
Duty 929%. 1vpp SG. U
SG. E | Input level and 1_
frequency is
variable. k- 1,3;2:? ~
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TEST CIRCUIT
S22
>~o
33
Ny
—— $—os
.01
470
1.8k 5[ I
a M- a '
(f)_'vAvAv = cp_u_g
10k . SE = 3
- = g - gi‘
_0.0|1u 1w 8P S31 - . —WA—k 8 E "’
L 3k ampﬁ ]13 -W
1 35 a H——= | TERE) R
Xtal - ® .
A atid < 0.01 1k '
510k 10p 1 —& 3~ v
51k S20 - |
S35 1k 4.7k 6 T o 15@5 '
: 0.22 - 0.022u 3% @
oong——— T
= 0.01 o1 oo s19
W ow el IR - °
. '|u 10k T
“e 538 1 o, 3 g = FI8 o
‘A¢'AV
8 § = T® o ox
[ S13A ¢
4 S12A
TSI, e o
— 0.0t
4 S10A
= i i Al
73 EEP 0.014 K T » &
CHam—" 50 — é_ 50 10u
T o— .Y —AF—0 A N—*
> i I — 0.01u ——k
52 ' —{g [~} 5 0.01n ®
5t P9 YT RSy 0 LUTEY
T L—M—— """
@— S48, ., = @, S i I—M—ﬁ -
@ Higorgh 106 - — a&r—wmﬁ——ﬁ 4%8
& o 210k 70k = — 2000 K
,® 35 ‘_‘0.0iu it Emou:? rmm .
S& | E = ] > P 4, 5MCoil 1
uol il
™ s — 0.01n
® L, —B] 13 T:jF—E 10k
40 3 910 | 1k . —~ !_'VW_@
29k 10k 4 . j: ®
S i 1 . S2A
10n 3 23 |'? I 50 |
50 !w I $52 &
3! B
D c ®
Units Resistance : Q
Capacitanoa:F
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TYPICAL CHARACTERISTICS

THERMAL DERATING
15

1.35
g
< N
cz) 1.0 \
Z It
o “
A s
D' 0-5 ‘\
g
= 1
e “

.
o -

0 25 &0 6575 100 1256 150
AMBIENT TEMPERATURE Ta ()

MITSUBISHI
M 6249482k 001944 347 MW ELECTRIC ) 2 - 331

This Material Copyrighted By Its Respective Manufacturer



MITSUBISHI ICs (TV)

M52339ASP

NTSC SYSTEM SINGLE-CHIP COLOR TV SIGNAL PROCESSOR

APPLICATION EXAMPLE
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