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- M52023SP

NTSC VIDEO CHROMA DEFLECTION

DESCRIPTION

The M52023SP is semiconductor integrated circuit that
processes video, color, and vertical/horizontal sync signals
for NTSC system television sets of average class to top
of the line.

FEATURES

®Equipped with delay-line contour adjustment for sharper
images.

®Features improved 9 MHz (-3 dB) video signal circuit
frequency characteristics for higher picture quality.

olQ demodulator reproduces chroma difference signals with
no deviation from the original. The M52023SP is also
equipped with a built-in on-screen character display circuit,
and because it facilitates connection with external RGB
input, the number of external components required is
dramatically reduced. :

eVertical and horizontal count-down by 32fH oscillator
eliminates need for adjustment. i

-®Features selectable R-Y matrix ratio.

APPLICATION
NTSC System Color Televisions

RECOMMENDED OPERATING CONDITION

Operating Supply Voltage ...........c........ 8.5~9.5V (Pin8®)
Rated Supply Voltage ..o, 9V (Pin@®)
Operating Supply Voltage ............... 11.0~13.0V (Pin@)
Rated Supply Voltage ...........cccccceeverivennnnann. 12V (Pin@d)
Operating Input Current Range ......... 20~35mA (Pin@)

Rated Input Current ..................cccoevuee.e. 25mA (Pin@)

‘PIN CONFIGURATION (TOP VIEW)

V OUT (LIN) RC

FBP IN/BG OUT
V SYNC TRI IN HV SYNC OUT
CURRENT SINK H SYNC SEP.IN

RAMP CAP V SYNC SEP.IN
AC/DC FB IN GND (Video, Chroma)
v ouT VIDEO IN {1)

H Vec. VIDEO TONE CONT.
FBP IN VIDEO IN (2)
AFC FILTER VIDEO OUT {2)
MATRIX SW VIDEO IN (3)
HVCO OUT = PEDESTAL CLAMP
HVCO IN N CONTRAST CONT.
H ouT S BLACK LEVEL HOLD
-X-RAY FBP IN 4] BRIGHTNESS CONT.
X-RAY PROTECTOR FILTER o DC REGENERATION
GND (Deflection) Y PEAK LIMIT CONT.
R - Y OUT Vce
ON SCREEN IN (R} CHROMA INBLK SW
G- Y ouT COLOR CONT,
ON SCREEN IN- (G} ACC FILTER
B - Y OUT TINT CONT.
ON SCREEN IN (B} KILLER FILTER
- Y ouT X-TAL
Vec2 APC FILTER
1IN | ouT
QN o out

. Outline 52P48



http://www.dzsc.com/icstock/427/M52023SP.html
http://www.jdbpcb.com/J/
http://www.jdbpcb.com/J/
http://pdf.dzsc.com/
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M52023SP

NTSC VIDEO CHROMA DEFLECTION

ABSOLUTE MAXIMUM RATINGS
Symbol Parameter - ‘ Ratings Unit
Vce Supply voltage ) 12 \'
Pa Power dissipation 1.4 w
Surge Surge voltage resistance 200 \2
Topr Operating temperature . —20~65 C
{ Tstg Storage temperature - 40~125 C
ELECTRICAL CHARACTERISTICS (Ta= 25°C, unless otherwise noted)
VIDEO/CHROMA SECTION '
Test[Input Test conditions® Limits
Symbol Parameter . IBII; 22123(3234) 35 36/37|39|40(41(42/46/ S| S{SISiS|S|S|S8|S b . Unit
point (8) A{a A} [A] [A] |A[oslasi3t]sspeolazlealas|ar sofial2] Min. | Tyo. | Max.
010
Iss Circuit current |A1| — ov|ovov‘vz———9v—---———33’F:E2 1]2|2/2[1 fov 26| 38| 50| mA
: - IEsH —lojo
Yrmax Zl'f:iztmax'm”m 23|+20 ov|ovlov 2= —lsv— -8 (3[E(E 2] ] [2[2 119v 1| 59| 64 Vp-p
. o 0 B
GY ;’:i’:° standard | 531561 ovlov|ov'vz— - —|9v— --|-B4-ls]s EIE|2[1]1[2|2 1|9v 2| 115 | 145 [ 175 | dB
] - — olo
GYmid | Jraracteristos =1 " | 23 [SG1 ov|ov’ov 2-1- —|sv— -IFVB-(8[3ELE 2] 1|22 IISV 3 -3| of +3| d8
. Video gain variation 12 ) : 2.4 010y
GYmin | yaeo Sain veraton | 23 |SG1 ovov|uv vi=l- —|9v— =[P -(3 3 (E(E 2] | 2[2] e -40 | -30 | dB
. N T ofo
GYmax | Yoeo oain verieton| 23 1SG1 fovjoviov|'4-| - -|9v -l [BloEIE 2 12l | 8| 8] o B
) X . 010 .
Yeatmid | Sroneness verleton | o3| — lavloviov|'J - - |- V|- [3v|- |- % - |32 FIE|2[1[2[2[2)1v8] 40 | 43| 48 | Vo-r
o — 0[0
Yerrmin | Srohtvess veriston | 23| — Jovjovior| - |- |- lov|- [V~ |- (%1~ [3]2 EIE|2]1(2]2/2 llsv 71 68| 71| 74| Vo
: L ) | _|0]0
Yortmax | Grimewston s | 23| - |0v vV |- - [ov= o=~ =[] E E 2| 2 2]2 1'9v 8 19| 22| 25| Vor
“ | Video output 112 || lawl  fowl  laudoP] 00
Yo minimm vol tage 23 |SG2 [ov|oviov v - V| — {9V ngN 3|3 E E 211)1[212]1]9v[8] 0.25 0.75 1.25 | Vo-p
Black level correction . 12 sl lop - o[o '
YeLk1 variation 23| - 0V|0VOV v~ vi—{~ vi~len]™ 3(3|F|F|1]1|212]2 1|9V|0 57 6.0 6.3 | Vo-p
characteristics — 1 FIF
Black level correction 12 sa lop [e}[s]
YBLK2 variation 23 — [oviovioy| VV —={=|-{8¥]-|—~ v|" e~ 3|3|E|E[1[1|2]2{2]1[9v|11 4.7 5.0 5.3 | Vo-¢
characteristics ~ 2 . FlF
Video differential 17] |_23 Q10
DG aain characteristios | 23 |SG1 ov[ov|ov ol il e P K SR 1I9v12 0] %
) Video high — range 12| ld |1 _Rd_{Al<[2[2 . '
GYHi standard_ gain 23 (5613 0VOV|0V v |9V vi—|3(3 E E 2(1j2(2{1 1 9Y13 20 23 26 dB
% : “—" indicates OPEN.
Test|Input Test conditions* Limits
| P t 1 [ of i
Symbol arame’ e.r point| (B) 18(20(22|24| 3A23A435 3A6 373A9404A1 24AS 285 286351 338 480482 ASQ ASK ,487 sulu§ Min. Typ. | Max. Unit
. Video tone 12 _ ~ bd- 010 [9
GTmid control 23 SG30vuvvv-V =[=1V=|=i— =1, B8 3|3EIE| 2] 1{3[ 12|t jov[t4] -3 0 +3 dB
characteristics ~ 1 v FlIF
GTr Video tone 12 b 4 o] [e]
min control 23 SGSOVOVOVV-'--W-———V9V33FF2131219V15 -2t -18 | - 15 dB
characteristics — 2 FlF
T Video tone “ha b4l |1 |00
max control 23 {SG3oviov V=1 B[ v B3 B EE (2] 1|3 ¥ (2] 1 [av)e 1.0 4.0 7.0 dB
characteristics — 3 - FiF
Video frequency SG1 FHARETRERRY AR _
Gt characteristics 23 5G4 (?v oviovy V| vi~[3]3 E E‘?. 1[t{2(2]1 V{17 7 9 MHz
Horizontal blanking § ) 10|10 3
YHBLK operating 23 — oV va]z— i i L el el —2;/4— 3|3|F|F12{1|2]2]|2}1 318 29 33 37 A\
characteristics - 1A v F{F 3
" " . i [o1[e}
Yve | Vertical blanking) oo o ovio121 1| _loyl-|-|-|- B4~ |a|a|F|E|2]1|2|2]2|1 levhsl - 100 | 10.4 ~ | Vo-p
voltage vi |- v Ele

% : “~" indicates OPEN.
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NTSC VIDEO CHROMA DEFLECTION

VIDEO/CHROMA SECTION (cont.)

Test|inp Test conditions* Limits
Symbol Parameter e. UR1820222432 34135/36/37139(40(41142146/ S | S[S|S|S|S!S]S ]S ot . Unit
point (B) A[A] |A] [} |A| [A fosiefat[safeolazjaslaslerisofial S| Min- | Tve. | Max.
DC playback ratio 12 P Olon
YDCBLK correction alteration| 23 | SG2 [0VIOVIOV ) il i ===~ 1= 13[3IE L L{211] 1| 2f2] 1 ov[20] 0.05 0.1 0.2 \
characteristics F A
. Video peak limiter L4 S Y O I -2 O 90
Yeumid | e ey | 23 [SG2{v{ovioy|' oy vITI3[3|E(El2[T 12|21 fvn| 21| 26| 31 | Vo
Video peak limitel TRERN . Q19
Yeumax | opconrstis - 5 | 23 [SG2 oviovjovl VN TRBIEE 122 iy 4T | B2 | 87| vour
0|0
Var Pin @ voltage 41| - ovovov‘\f———sv————z\f—ssgg21 212(2]1av 411 45| 49| v
. 12| 2.4 Q|0
Vas Pin @& voltage 46| — |ovjov vv———BV————V—BSEE2122219V 4.1 45 4.9 \
ing a|o
Teky | Y blanking 231 - {wovov 2|~ |- |~ ov|- [~ |- I-BA-|3|3|F|F 2|1 [2]2|2] 1 ovissl 095 | 110 | 125 | ms
amplitude v URNMIEE
Black level 12 2 b 4 Q10
YBTH replacement 23| - OVOVDVV——€9V————V-33FF2 1{21212]19v|24 40 44 4.8 \2
threshold voltage 3 FIF
ACC1 | ACC 27| 353 lovjovjy|12 v |-lals[BIBl2]1]2]2]2]1 lovle 6 3 0| dB
characteristics ~ 1 dBB joviovony - R FIE 5 - -
ACC 65 2|l L la] 51010 _
ACC2 characteristics 2 | TR “eapVOvovEy v 313 F E 2|1{2[2]21[gv[es 2 0 +2 | dB
Color control 12| lis 0|0
Cemid variation 2TA1SG5 |oviov VivI=Iv]=®Y =1 1-|-|~|3{3|F|F{2|1]2]2|2)1]evfer] -3 0 +3 dB
characteristics ~ 1 F[F
Color control 12 [e][e)
Cemin variation 27A SGSOVDVOVV—OV—QV—————'-SSFF2 11212121 /9v|28 - 40 -30 dB
characteristics — 2 FIF
Color control 12 o] [e]
Cemax variation 27A [SGS5 (ovioviov| . |—av|-lov|--1—|~[-1~{3]3[E|F 2]112)12[2]1|9vj29 3 6 9 dB
characteristics — 3 v F|F
Color tracking 12| la 5| 0|0
Cumid variation 27A SG50V0VOVV———9V-—‘V-—33FF21 2\212jtvsel -3 0 +3 dB
characteristics — 1 FIF
Color tracking 12 [¢][¢]
Cumin variation 27A SGSUvuvvvv———BV—-——OV——33FF2 1(2]212]1j9vi31 -40 | -30 dB
characteristics — 2 FIF
Color tracking 12 Q|0
Cumax variation 27A SG50V0V0VV———9V———9V——33 F(E|2]112]2]|2{1[9v[32 3 6 9 dB
characteristics - 3 FIF
focl APC 278 |SG7 ovoviov('2|- |- - vl || |- |- |- | 3|8 |E| 2] 1 [2[2|2|1 lovlssl 200 | 750 Hz
pulkin range — 1 v Fle
fpc2 | APC 214|567 ovioviowl'2|- |- |-|ov]- - |- |- |- |- |3{3|E B |2|1 [2l2|2 |1 lovlad| 200 | 750 Hz
pull-in range — 2 v Flf
f i SG6 [e]{e]
KIL Killer aperation 27 |vari- jovioviov)\Z = |~ [~ av|- |- |- ||~ |~ |33 [E |E|2|1|2|2| 2|1 [sulss| —45 | -39 | - a3 ds
input level able v FlF
H SG6 [e][e}
DKIL Killer color 27| No |ovloviov'Zi- lov| - av|- | - [~ lov| - |3 | 3 [E1E| 2|1 ] 2| 2]2| 1 ovlas 60 | mVe-p
residual burst v FIF
Demodulated L4 P O O O I 9|9
Cleak output carrier leak 27A [SGS [oviovov v 9v[—[ov 9V 11 E E 2011212|2(1]9v[37 200 | mVe-p
Tint control 17 12/ _ Q[0
T variance 21 SG6 [ov|oviov v SIV V|- 9V 9V 11 ’E E 2(11212]2(1|9v|38 70 90 110 deg.
. Tint control 17 120 (i levl_t )i 0J0 _ _ _ :
Tmin characteristics — 1 | 21 SG6 jovioviov v 9V 11 E ’f;' 211|2 2 2(11]9v39 70 50 30 | deg.
Tint control 17 12 ' Il e
Trnax characteristics — 2 | 21 SG6 [ov{oviov 9 i il Bt R e R R Y R E 'E 2(1]2|2|2]1|ovid0] 23 43 63 | deg.
Demodulated 27A 12 0|0
v —_—— |- el o ey S iy
Qr phase angle — 1 | 284 |38V y oV - HHEIE[2[1[2]2]21jver] 80 | 90 | 100 | deo.
. o] [e]
Va2 Pin @ voltage |32 - uvvvuv1v2———9V———-——1 1EE21 2|2|2) 1] 4.1 45 49 v
Vaa Pin @ voltage 34| — |ovjoviovl\Zl- - |=lavi=| - |~ |- |- |- |1 |t o 2| 1] 2| 2|2 1}o{ | =25 | 45| ag| v

% 1 “=" indicates OPEN.
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VIDEO/CHROMA SECTION (cont.)

Test|in Test conditions” ] Limits
Symbol Parameter || VY, alzolezloalsoladaslaelarfaoluclufazfas] s | s[s[s s s|s[sls| | [& Unit
point| (A) alal |A] |a] [a] |Ai2s|26|stisslaoiaziaslasiariso)ial2 Min. | Typ. | Max.
Color signal )
cs suppression 27a 8. lovloviov['Z] - - —lsv— === 21 2| T 2)2 1I9v42 -45|-33|-15| dB
characteristics ) v
On-screen blanking _ HEE AR AR {a][¢]
BLKON | g voltags | 23 HEHG Isv 11113(9f2]1|2|2|2 1|9v 061 10| 14| Vv
——— oo
Azs Pin @ input | A3l _ lovloviow|'2|-{=|~Jevl-|-[=1-|-|-{1 |1 [E|Et2|1]2]2]| 2|1 v 14| 20| 26| maA
current v ElF
R/Ta | Chroma difference 17 12 ) o[o
G/Ta output pin voltage 191 — lovioviovi's|=i—|-1ov]—- |- |=|-I-1=[v |1 [E[E12{V|2[2]2| 1|8V -2 ~-09 0 |mV/C
B/Ta temperature coefficlent | 21 v FIF
Chrorna differdnee | 17| _ ][]l Lot ] (88 _
DC offsst | St % 19 ovlovovv av 1[1E[E2|12]2]2) 03!l v
oC et et | 10 | ARSI RERA S -
oot/ Ta | Bow ar i | 19 ovjoviov av 11 E[E[2[1f2[2f2] e 0.1 o| 01 |mvrc
: 0/0
I/Q e o " gﬁ SG8 ov\ov‘ov‘v2 -|- —lev— =1 E 2] 2122 1\9v 084 | 114 144 | -
% :“=" indicates OPEN.
VIDEO/CHROMA SECTION (MATRIX)
Testl Test conditions® - Limits
Symbol Parameter st v elolaloalsafaalasaalarfaolaolarfazas] sTs s [s|s{s[s|s|s|s |s|l €[ -\ x Unit
poirt) ®) |7 AlA| A 1A [A] |A{olzsieslsssléolezlalesierof S| Min- | Tve- | Mex.
e o | o[
MIR IM_atF""‘ gain 17sslsovovov‘vz———9v——————Ez1 EIF|2[1[2j2|2pps) | 10 | 13| 16 Ve-r
—— ' olo
MIR IM"‘;{'X gain 17SG1sovovov‘vz-—-|9v—-—---321 FIEl2|1l2l2l2plal | 15 | 191 23| vee
_ - | {FlF
. . 00
MIG lMag"‘ gain 19 SGlsovovov‘vz——-‘sv-—-———32 11EIE|21]2]2|2lias| | 02 | 04 | 08| ve-p
- . F|F
—— = oo
MIB lM_até"‘ gain 21 sm60vovov‘v2—-—‘w—-————ﬁ21 FIEl2|1i2(2[2[iel | 12| 15 | 18 Ve-r
P—— olo »
MQR g'a";‘ gain 1786160V0V0V‘v2——-|9V———-—-g12FF21 2l2l2fifrl | o8 1 08 | 10/ ver
: — FIF
— olo
MQG g"at"" gain 1986160V0V0V1vz'———lsv——-——-—312FF21 alol2like| | 08 | 08 | 10| ver
-G F|F
. . . 0 o .
MQB gatan gain 159 se1sovovov‘vz-——‘9v———-——g1 2|E{F |21 222149\ 18| 22| 26/ Vve-e
- F|F
On = screen oV 120 1 | deul_|_|_1_]_]_]O 00 8
0S1 s — 1 | 17| ™ [y A\sv n[33[E[El2| 222150|F;|2 22 | 24| 28| Vv
On — screen _ L Vo 1 S Pt O O N (4 [S][e}
032 s~ 2 |19] = v fovly |9v Nj3[SELE(2[1(2[2]2[ P 22| 241 26| V
On — screen _ vzl b fewl— |t |_io] -0 0|0
0s3 O a3 |21] — VYL Isv NI3[SIEIE 2] [2[2[2[1F2 22| 24| 28| Vv
. 0[0
Va5 Pin & voltage 25| — ovovov‘vz-——lsv——--—-zss5221222153 32| 37| 42) v
! 12| |- 0|,l.[2(C
V2s Pin @ voltage |26 — [ovjov vv——fsv————-—N33EE21222154 32 37 42 \
Demodulated 2l | L lolal+[8]@
Qnom | e — 1 |Z7A| 565 jovjoviov 'lsv N|3(3[E|Ef2| 122 2{1lss{%| 500 | 720 | 940 | mv
Demodulated TRRENRERRERIARGM 0 ‘ ,
Inorm | oo oot — 2 |84 565 ovov|ov v |9v N[3[3[EIE 2| [2[2]2 (1 Eslev 560 | 800 | 1040 | mV .

% : “~" indicates OPEN.
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VIDEQO/CHROMA SECTION (MATRIX) (cont.)

rosdl Test conditions* Limits
Symbol Parameter 0 1 alzolezlzafszlaalas elarlacleo[afaclae] s [ s [s s s s [s]s s s [s| =[] ., Unit
pon] () alal (al o] [a] [alio]2sioelsrisslaclazlusiesiariofS|F| Min- | Tye- | Max.
Demodu lated 12 RERE Q oo _
Qmax naximum output-1 27A(SGS [ovioviov, |~ 19|~ o) ~ |~ l; 3|3 g l; 2{1|2{2|21f57 1.2 1.7 Ve-p
ol T Jolo
(max Demodulated 288 565 lovioviov['2 - lovi-lov|- |- |- |- |- |- 1E 3|3 |E|E|2[1]2]|2| 218 | 1.3 | 1.8 - | vep
maximum output-2 v 3 ElF
Chroma difference 12 0 0|0
Rmax | proone dilerense 17565 fovioviovly —9v—|9v— -1 [E P IEE|2] [2f2]2ee | B0 | 85 | - | ve-r
Chroma difference 12 el 21 0 0|0 _
Gmax | fhroms 0 Hterense 119{865 ovov|uv ; —9v—'9v~ Isv El1[E[E|2] [2]2|2le | 26 | 31 Vp-p
Chroma difference 12 _ ol _lavl 1 _tayl 1= 0 00 _
Bmax | st e |21]55 ov|ov|ov - v ‘9v ‘sv El11[ElE|l2 112121281 | 67 | 7.2 Ve-p
- Chroma difference 12 (o] 0,0 _
Rmax | porime 0 Hterense 117|565 |0v|0vlov HE 9v—[9v —-i- —|9v— -I[TEIE 2| 2[2f2 e | &5 | 7O Ve-p
% : “~" indicates OPEN. -
DEFLECTION SECTION
Tost |Imput Test conditions*® Limits
Symbol Parameter . ST s[7]sholi4s]s[s]s[s]s[sIs[s]s[she 2| |, Unit
point (© | A 1alAlA 1]4|5(6|8|0|i0f13)14agis0| A | 2| Min- | Typ. | Max.
- 0
7 Pin @ recomended | A5 | 5ag fgv|—|12lgv| - | - [onfo| 1| E [onon[on|on|on| 1 |1 |av 25 mA
input current - v E
o}
V7 Pin @ voltage | 7 |5GO|ov|- 1\12 9v| ~ | ~ [oNJoN 1| £ |on|oN|oN oK oK 1 | 1 ov g9l 92 95| v
~ 0
Vosn | Horizontal sync } 54 |sinlay| — 12layl— |~ ionlon| 1 |F [onjon{onjonlon| 1|1 |ovies] 2| 57| 62 Ve-r
output amplitude v E
5 - 0
Vosv | Yertical sync | 54 dsminlay| 1121yl — |~ on|on| 1 | F jon|on{on|onon| 1 | 1 |ov 33| 38| 42| Ver
output amplitude v F
- 9]
fu Oscillator 13 = lov|-|"2fav| - - [on|on| 1 | ¥ |on|on|on|on|on|[ 313 |ov| | 1555] 15:80] 1605 | Kkhe
frequency v E
Oscillator frequency 12 0
fH/ Ta temperature 13 - 19v|- v 9v|—|[—|ON|ON| 1 | F [ON|ON|ON|ON]ON| 3 | 3 |9V B4 -08 Hz/C
coefficient F
. Oscillator starting Nar ) 0
Vimin | Qecigtor srerting | 7 |~ tov| — Lerdov| - |- |owjon| 3 | E ofowow]owjon) 3|3 |- 65 36| 45| v
) _ RENEN 0 300] 520
fPH -1 Pull - in Rangel| 13 |SG11{9V v 9y ON{ON{ 1 'F; ON{ONIONION[ON| 1 [ 1 |9V[E6| 780012200 Hz
H. pulse _N2qu| _1_ Q
TH amplitude 13 [ SG9 |9V v 9v ONJON( 1 E ON|ON|ON|{ON|ON| 111 |9VIBT! 21 25 29 us
VHmin H. output el | Q 0 - 0] 03
Vermax voltage 13 | SG9 |9V " 9v ON[ON[ 1 IE ON{ON{ON E ON[111]9V|BS] 55 61 6.7 V'
: Oscillator fi 12 :
v Quclietor recueney | 6 |~ |ov] - [\Z]ov| - | - {on|on] 2 [on|on|on]oNlon|on| 3 |3|ov| | 515| B3| 555 | He
I
Twvi v. DL.‘lse 6 |1SG9 || - 12 8V|—{—|ON|F|3|F [ON|ON{ONJON|ON[ 1|1 |9VIBS] 6Q0 6701 T30 1%}
amplitude — 1 v E F
9
fev Pull —in Range | & (SGI12|9v|5V 1V2 gv|{—|—|ON E 2 [ONIONJONJON|ON(ON[ 1 | 1 |9V{70] 7 73.5 76 Hz
i ) ol |0
Vowe | Ramp maximum ) ot euleyl12lgyt | loylE L1 L {onfon|on[onlon| 3| 3loviz1] s8] 63| 45| vor
output voitage v 13 £
Ramp minimum _ 12|yl 1151 @ ;
VoLa oot vottecs | 4 ovisv| | [ov ON|E (1 |ON|oN|oN{ON|ON(ON| 313|aV[T2 35| 40| 45 | Vo-p
va Pin @ voltage | 3 | — |ov|- 1V2 ov] - |~ [on[on| 1 [onjon|on|on|on|on| 3|3 lav 24| 28/ 32| v
Burst gate pulse 12wl |2
Tep position 1 ]8G9 jav|- |y lov onjoxt 1 |on|on|on|on]on|on| 1|1 |av[73l 64| 69] 74| us

% : =" indicates OPEN.
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DEFLECTION SECTION (cont.)

Note 1.Video Maximum Output "Ymax"
a. Make SG1 input level +20dB.
b. Test amplitude of @ wehn not blanking.

Note 2.Video Standard Gain *GY"
a. Test amplitude of & when not blanking and make
VCO- the testing value.

Veo (mVee)

b. Gy=20 log m

(dB)

Note 3.Video Gain Variation Characteristics-1 "GYmid"
Note 4.Video Gain Variation Characteristics-2 "GYmin"

Note 5. Video Gain Varlation Characteristics-3 "GYmax"
a. Make Vci, Ve, an‘d Vcs the output amplitude of
& when 37A is 45V, OV, and 9V.

Ve

b. GYmid=20 Iogva

. \' )
(dB), GYmin=log Voo {dB})

GYmax=20 log <& (dB)
‘ Vco

Test' Input Test conditions* Limits
Symbol |  Parameter |1° 1[s8[7]8lioi4[s]s[s[s[s[s[s[s[s[s[she 2| .. Unit
pointl ) |, | ala|A 1/4|5|6|8|9|i0l13l14ags0[a| 2] Min- | Tve. | Max
TocP! 5;’;?;9_3*19 Pulsel 1 159 fav|-|\Z]ov] - |- onjon| 1 |onfon|onionjonlon| 1 |1 Jevi7al 04 | 07| 10| s
Teoez | DUrst date pulsel || qaq layl 112layl | — |on[o] 1 {onlonlon|onjonon| 1] 1 |evirsl 10 | 14| 18] us
timing — 2 v
Vege | [OP clamp 1 |sGo [ov]- [2lav|-{ - onjon| 1 [on|onlon|on|onon| 111 [ovl7e| 38 | 41| 46 | vo-p
voltage viY ¥
vaee | Burst cate pulsel | ong oyl 11200yt | loulow| 1 |onjon|onjonlon|on| 1 {1 |ovir7l 75 | so| 85 | voe
voltage ) .
Vivare | AFC detector |y toig oyl 112151 loxion| 1 |owlon|on|on|onlow| 1 |1 lovizel - | 04| 10| v
voltage Vis
Vertical output 12 -
Vumex | verkeal oot o | 1 [5G0 ov[sv)\7ovi- |~ jowjon| 3 ow]ojon|owon(on| 1|1 |svirel 40 | 47| 54 | vo-r
Sync separation 12
Issh nout sensaty | 51 |~ (avisv|\Zlav| ~ |~ |onfon] 1 |on|on|onon[onjon| 3|2 |avjeo| 10 | 40| 100 | A
current (horizontal)
Sync separation ]2 -
Issv imour sansitvity | 51 | = 1av|6v[\Zov|— |~ [on|on] 1 fon|ow[on|owjon(on] 3 [2]aviet] 10 | 40| 100 | wa
current (vertical)
Overvoltage 14, 12 : 0 : g
Viap protector circuit 23, | — |9VISV|, {9V|— 1= [ON|ON{ 2 |ONION|ON|ON|ON] F |3 (3 i9V|82] 0.4 07 1.0 v
operating voitage | 13,6 v Sl F .
i voltage cetector SGA, g
Vazer | oreut operstmg 128 = |3 ={"2|32| | - |onjon| 2 |on|on|on|onlon|on| 3 {3 | E el 113 | 1165 120 | v
characteristics — 1 13,6 A ViA ] 3
{ vazre | e parmima " [3OA] _132)_ 112320 | lolon| o lonlon|onjon|on|on|3|3|Bled 15 | 20| 25| v
characteristics — 2 6 A V A g
% : “=" indicates OPEN.
ELECTRICAL CHARACTERISTICS TEST METHOD " Note 6.Brightness Variation Characteristics-1

"YeRTmid"
Note 7.Brightness Variation Characteristics-2
"YBRTmin" :
Note 8.Brightness Variation Characteristics-3
"YBATmax"
a. Test DC voltage of @ when not blanking.

Note 9.Video Output Minimum Voltage "YL"
a. Test DC voltage of @ when not blanking.

Note 10. Black Levei Correction Variation Character
istics-1 “Yeuct®

Note 11. Black Level Correction Variation Character
istics-2 "Yerc2"
a. Test DC voltage of @ when not blanking.

Note 12. Video Dlﬂeréntlal Gain Characteristics "DG"
a. Make Vo1 and Vez the output amplitude of @ when
@ is 2.5V and 2.3V.

b. DG= Ve1-Ve2]

Vez x100 {%)
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Note 13. Video High-Pass Standard Gain "GYHi"
Test the amplitude of @ when not blanking and make
VHi the testing value.

b. GYHi=20 log %( &

Note 14. Video Tone Characteristics-1
“GTmid"

Note 15. Video Tone Characteristics-2
"GTmin"

Note 16. Video Tone Characteristics-3
*GTmax"
a. Make Vo, V11, V12, and V13 the output amplitude
of & when 46A is changed to open, 4.5V, 9V,
and QV.

. Vm
b. GTmid=20 log Vi {dB),
. V12
GTmin=20 log —- (dB)
Vo

V
GTmax=20 Iogv}z' (dB)

Note 17. Video Frequency Characteristics "Gi"

a. Input SG4 and change the frequency. Make SG4
input frequency the frequency when @ output
amplitude is -3dB less than when SG1 was being
input.

Note 18. Horizontal Blanking Operation Voltage "“YusLx®

a. Make voltage of 1A the voltage where horizontal

blanking for @ ceases as the voltage of 1A is
gradually dropped below 9V.

Note 19. Vertical Blanking Voltage "Yveik"
a. Test DC voltage during vertical blanking of @.

Note 20. DC Playback Ratio Correction Variation
Characteristics “Yocreg"
a. Test DC voltage variance when @ is not blanking
and switch 38 is turned from ON to OFF.

Note 21. Video Peak Limiter Variation Characteristics-
1 "Ypimid*

Note 22. Video Peak Limiter Variation Characteristics-
2 "Ypimax"
a. Test DC voltage of & when not blanking.

Note 23. V Blanking Amplitude "TaLkv"
a. Test DC voltage during vertical blanking of €3.

Note 24. Black Level Replacement Threshold Voltage
"Yaru"
a. Gradually increase voltage of & from 2.5V.
b. Make Yatn the voltage of & when blanking of &
is replaced by black level voltage.

Note 25. ACC Characteristics-1 "ACC1"

Note 26. ACC Characteristics-2 "ACC2"
a. Make Vao, Va1, and Va2 the demodulated output
amplitude of 27A when SG5 input level is 0dB,
-18dB, +6dB.

Vai
b. ACC1=20 log — (dB),
og VAO( )

ACC2=20 log 2 (dB)
Vao

Note 27. Color Control Variation Characteristics-1
"Ccmid"

Note 28. Color Control Variation Characteristics-2
"Ccmin®

Note 29. Color Control Variation Characteristics-3
"Ccmax"
a. Make Vcio, Ve, Veiz, and Veis the demodulated
output amplitude of 27 when 34A is open, 4.5V,
0V, and 9V.

b. Comid=20 log />~ Ve — (dB),

Cemin=20 log "= Veiz % (dB)

Cemax=20 |ogV°13 (dB)

Note 30. Color Tracking Variation Characteristics-1
"Cumid”

Note 31. Color Tracking Variation Characteristics-2

“Cumin”

Note 32. Color Tracking Variation Characteristics-3
"Cumax"
a. Make Vuo, Vu1, Vuz, and Vuz the demodulated output
amplitude of 27A when 41A is open, 4.5V, 0V,
and 9V.
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Vui

b. Cumid=20 log (dB),

Cumin=20 Iog (dB)

Vus

Cumax=20 Iog (dB)

liote 33. APC Pull-in Flangei “fpet”

Note 34. APC Pull-in Range-2 "fpc2"

a. Frequency range where the 27A output signal
changes from off to on as the burst and chroma
frequency (fss=fsc) are altered during SG7 input.
The standard value is 3.579545MHz.

Note 35. Killer Operating Level "KIL"
a.- SG6 input level where the & output signal changes
from off on as SG6 input level is gradually decreased.

Note 36. Killer Cofor Residual "Dxi"
a. @ output signal amplitude when eb=0mVee, ec=100
mVe.e, and frequency fsc=3.579545MHz during SG6
input.

Note 37. Demodulated Output Carrier Leak “"Cleak”
a. Test carrier element output by 17, 19, and 21.

‘Note 38. Tint Control Variance "T"
a. Usingan oscilloscope (X-Y display), test the variation
of amplitude ‘phése of the ® and @ output signals
when 28A is 0V and 9V.

Note 39. Tint Control Characteristics-1 "Tmin"

Note 40. Tint Control Characteristics-2 “Tmax"

a. Usingan oscilloscope (X-Y display), test the variation
of amplitude phase of the @ and @ output signals
when 28A is 4.5V, 0V, and 9V. Use the phase at
4.5V as reference.

Note 41. Demodulated Phase Angle-1 "oir"
a. Make Oir the phase angle of 27A and 28A.

Note 42. Color Signal Suppressmn Characteristics
IICSII
a. Input APL 10% SG14 from B, and make Vcs: the
demodulated output amplitude of 27A.
b. Input APL 35% SG14 from B, and make Vcs1 the
demodulated output amplitude of 27A.

c. CS=20 log lcS—‘(ols)

Note 43. Matrix Gain I-R "MIR"
Note 44. Matrix Gain I-R 'MIR"'
Note 45. Matrix Gain .I-G "MIG"
Note 46. Matrix Gain I-B "MIB"
Note 47. M'atrix Gain Q-R "MQR"
Note 48. Matrix Gain Q-G "MQG"

Note 49. Matrix Gain Q-B "MQB*
1. Input SG16 from E and test the output amplitude

of @ @, and @.

Note 50. On-screen -Characteristics-1 “0S1*
a. With pins @ and @ at 0V, test the output voltage
of pin @ when 0V-and:3V are applied to pin ®
and make OS1 the difference in electric potentials.

Note 51. On-screen Characteristics-2 "0S2"
a. With pins @ and @ at 0V, test the output voltage
of pin @ when 0OV and 3V are applied to pin &@
and make OS2 the difference in electric potentials.

Note 52. On-screen Characteristics-3 “0S3"
a. With pins @ and @ at 0V, test the output voltage
of pin @ when OV and 3V are applied to pin @
and make OS3 the difference in electric potentials.

Note 53. Pin & "Vas"

Note 54. Pin &

WAVEFORM

ov

Note 55. Demodulated Typical Output-1 "Qnorm"

Note 56. Demodulated Typical Qutput-2 “Inorm"
a. With conditional input (A), test output amplitude
of 27A and 28A when SG5 is input and 34A and
41A are open.

Note 57. Demodulated Maximum Output-1 "Qmax"




MITSUBISHI ICs (TV)

-M52023SP

NTSC VIDEO CHROMA DEFLECTION

Note 58. Demodulated Maximum Output-2 “Imax"
a. With conditional input {A), test output amplitude
of 27A and 28A when color contrast is maximum
and 9V is applied to 34A and 41A respectively.

Note 59. Chroma Maximum Output-1 "Rmax"
Note 60. Chroma Maximum Output-2 "Gmax"
Note 61. Chroma Maximum Output-3 “Bmax"

Note 62. Chroma Maximum Output-4 "Rmax"
a. Apply 9V to 34A and 41A respectively and test
output amplitude of chroma difference output of
@, ®, and @ while SG5 is input at maximum
color contrast.
Note 63. Horizontal/Vertical Sync Output Amplitude
"Voshv"

VOSHY
OUTPUT

Note 64. Oscillator Frequency Temperature Coefficient
“fm.“ ]
a. Make —20~+65°C the temperature variation range.

Note 65. Oscillator Starting Pin @ Voltage “Vzmin"
a. Gradually increase the applied voltage of 7A.
b. Vzmin is the voltage of @ when the cycle of @
output waveform becomes approx. 63.5us.

Note 66. Pull-in Range-1 "fru-1"

a. Gradually increase the SG11 input signal frequency
so that the input signal and @ output become
unsynchronized.

b. Decreasing the input signal frequency, make this
the difference between the input signal frequency
and oscillator frequency (fu) precisely when the input
signal and @ output become synchronized.

¢. Perform the same procedure for the lower side
pul-in range.

Note 67. H. Pulse Amplitude "Tu"

Note 68. H. Output Voltage "Vhmin Viimax"

PIN @
QUTPUT

ov

YHmin
VHmax

Note 69. V.Pulse Amplitude-1 "T v1"

PIN ® QUTPUT
™Vvi

Note 70. Pull-in Range "fev"

a. Gradually increase the SG12 input signal frequency
s0 that the input signal and ® output become
unsynchronized.

b. Decreasing the input signal frequency, make this
the input signal frequency precisely when the input
signal and ® output become synchronized.

Note 71. Ramp Maximum Output Voltage "Vous"

Note 72.. Ramp Minimum Output Voltage "Vos"

IN TPUT
VoLd PIN @ QUTPU

VOH4

—_ OV
Note 73. Burst Gate Pulse Position "Tae"

Note 74. Burst Gate Pulse Timing-1 "Tear1"
Note 75. Burst Gate Pulse Timing-2 "Tearz"
Note 76. FBP Clamp Voltage "Vrer"

Note 77. Burst Gate Pulse Voitage "Vear"

——+ TBGP1

Tor TB_GPZ

H - Sync

VBGP PIN O OUTPUT
VF8P

Note 78. AFC Detector Voltage "Varc"
a. Set voltage of 8A to 9V.
b. Make VTHarc the applied voltage of 8A precisely
when AFC begins to behave abnormally as voitage
of 8A is gradually increased.
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Note 79. Vertical Output Maximum Voltage "Vvmax""

PIN ®
OUTPUT

Vvmax

ov

Note 80. Sync Separation Input Sensitivity Current
(Horizontal) "lssk”
a. Set Is1 to OmA.
b. Make Issu the value of Is1 when the voltage of
6D is in the area of 3V as Is1 is gradually increased.

Note 81. Sync Separation Input Sensitivity Current
(Vertical) "Issv”
a. Same as Note 80.

Note 82. Overvoltage Protector Circult Operating
Voitage "Vise" )
a. Set voltage of @ to OV,
b. As voltage of @ is gradually increased, (??) begins
- blanking and output waveform of @ ceases.
Make Viap the applied voltage of @ when output
waveform of @ ceases.

PIN @ OQUTPUT

—_—

ov ov

PIN ® QUTPUT

—_—

ov

ov

¢. In order to perform the following test, first turn
off all applied voltages.

Note 83. Supply Voltage Detector Circuit Operating
Voltage-1 "Vazp1"

a. Set voltage of 36A to 9V.

b. Gradually increase voltage of 36A and make Vazer
the applied voltage of 36A when status becomes
as described in step @ of Note 83.

C. In order to perform the following test, first turn
off all applied voltages.

Note 84. Supply Voltage Detector Circuit Operating
Voltage-2 "Vaze2" :
a. Set voltage of 36A to 9V.
b. As voitage of 3BA is gradually decreased, 6 output
ceases. Make Vazrz the applied voltage of 32A when
DC voltage becomes approx. 1.3V.

ov ' _
PIN ® OUTPUT

Precautions Concerning Electrical Characteristics
1. Adjust the one-shot multivibrator's potentiometer
so that the timing of the horizontal input flyback
pulse -for pins @, ® and pulse amplitude are as
shown in the figure below. :

HORIZONTAL
QUTPUT PIN @

—— R

8 usec

FLYBACK

PULSE
——l—'—— 12 u sec

2. Standard Conditions of Deflection Section for
Testing 'Video/Chroema Sections

Input |5|7(8 10l14 S[S|S{s|S|s|{s|s|{s{s|S
Cc AlA|A 114|15(618(9/[10]13[14|49|50
SGO | - ivjovi - [ - [onJon] 1 JorFjon]onjon[on|on] 1 T

“~" indicates OPEN.

3. Standard Conditions of Video/Chroma vSections for
Testing Deflection Section

Input 32 e a1 s|s|s|s|s[s[s
ABD [P A A PP A 1" A Y A 31| 38 aolazlaslaslar|™
—_ elolo] I CI T

MMM wrelore 2 112)21 21

“-" indicates OPEN.
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INPUT SIGNAL ,
$G No. | Signal name Signals $6 No. | Signal name Signals
SG1 | 200kHz sine wave | Establish OdB as 200mVe-p. Duty 95%
s . pulse signal
5G12 _ync signal —U———I_r_iiVP'P
APL100 % SG13|5MHz sine wave | Establish OdB as 100mVe-p.
SG2 | standard .
. .. - 1 APL1 .
signal Variable APL Variable(0.357VP - P should bs AP 00%.)
SG14| standard
signal _1.0.143v
A p-p
Burst should be OmVP - P, chroma
i sgig| 1kHz frequency should be 100kHz, and amplitude
SG3 | 2z sine wave | Establish 0dB as 100mVe -r. sine wave s!':oulld 1be f505(‘Jcr;1'\$VF>-P in relation to chroma
) : Sine wave with variable frequency Signal ~ © -
SG4 | Sine wave
where OdB is set to 200mVe-p.
ec A
3 § _ec
Chroma | L M
SG5 standard Gus | .: 8 : Burst signal
signal 45 us ! ; I:r:quencv_ l
fe——o———=! fSC: Chroma signal
(oolor bar) | €8 ws " frequency . TYPICAL CHARACTERISTICS
fs8 = fsC = 3.579545MHz ’
0dB : eb = 50mVpP -P
eb=100mVP -P
THERMAL DERATING (MAXIMUM RATING)
OC_ §c- 15 :
n i 14
Chroma u lLI-L . %
SG8 | Gignal — 1 * f5B=Fsc = 3.579545MHz -
(same phase) a
0dB : 6b = S0mVP - P > 10
eb = 100mVpP -P o
% \
Chroma signal with variable frequency where v
SG7 C.hroma all burst and chroma signals are the same phase % *
signal — 2 with respect to chroma signal 1 of SG6. |2} AN
a 05 s
Chroma signal where 5B = 3.579545MHz, o *
SG8 C.hm';”f g | 158 =5529545MHz (158 - 50KHz) with S 8
signa respect to chroma signal 1 of SG6. 8 ‘.‘
0 :
569 Standafd ﬁm:t: \0/;:33'; -26 0 25 bB06575 100 125 150
sync signal gsuas ) AMBIENT TEMPERATURE Ta (°C)
635us
0.179vP-p
APL 50% 5
SG10| standard l-”-—| , L”-—I -s-
sional 0133
VP-P
Duty 90%
pulse signal
SG11 Sync signal-

U U e




MITSUBISHI ICs (TV)

M52023SP

NTSC VIDEO CHROMA DEFLECTION

30A

w

® -

Z had £
(=) 2

2z o \&/ S
[~

o

o

100
AVAVAV
g

L
3
[27]
26
©
Iz u

S26

¢

1

Units Resistance: Q

>33k
>
0w
39
M520235pP
13
3
iz
7j; ]
r3
S
b g
13
513
N
EQUIVALENT FBP

4.7k

2
OF

EY

Y

£~
a
2
]
GENERATION CIRCUIT

QuUT

&
(=1
&
nZzo0 C x 3
~ [ 3
B T ||
ﬁ @
VAVAV ] 2 —
< o
RZ




MITSUBISHI ICs (TV)

M52023SP

NTSC VIDEO CHROMA DEFLECTION

APPLICATION EXAMPLE
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