MITSUBISHI ICs (AV COMMON)

M51390ASP

PAL/NTSC VIDEO CHROMA DEFLECTION

DESCRIPTION

The MB1390ASP is a semiconductor integrated circuit for
video, chroma, and deflection. Combined with IC M51346AP
for VIF/SIF, it realizes practical color television using only
two IC components.

Circuit configuration includes builtin sync separation,
horizontal AFC, horizontal oscillator, horizontal count-down,
vertical count-down, contrast control, luminance control,
picture quality control, ACC/killer detector, ident detector,
APC detector, chroma oscillator, NTSC tint control, and
chroma demodulator functions.

The M51380ASP is packaged as a 32-pin, bipolar monoalithic,
formed plastic shrunk DIP.

FEATURES

® Large-scale, single-chip construction enhances practicality
and reliability of the television set itself while contributing
to lower power consumption.

@ Places of adjustment and number of external components
are minimized.

® NTSC system switch enables construction of a PAL/NTSC
system with a minimal amount of peripheral components.

(Switches demodulator axis, demodulation ratio, PAL .

matrix, and tint control.}

® Employs a sync detector system for ACC/iller detector;
realizes superior weak electric field killer level.

® Double AFC in the horizontal circuit effectively reduces
weak electric field horizontal “jitter,” and "bending” on
the screen is minimized thanks to luminance alteration.

PIN CONFIGURATION (TOP VIEW)

B-Y OUT RY IN
RY OUT CHROMA OUT
&Y our BY IN
-Y OuT IDENT FILTERMNTSC TINT CONTROL
GND CHROMA VCO
H. OUT z APC FILTER
AFC1 FILTER S ACC/KILLER FILTER (2}
VCC {DEFLECTION SYSTEM) (_»)\ CONTRAST CONT/ BURST CLEANING
COINCIDENCE FILTER g ALCIKILER, FILTER (1)
H. OSCILLATOR OUT 5 COLOR SATURATION CONTROL
H. OSCILLATOR IN o COLOR SIGNAL IN / VCR SWITCH
FBP IN, BGP OUT VCC (VIDEQ, CHROMA SYSTEM)
V. OuT BRIGHTNESS CONTROL
V. RETURN PEDESTAL CLAMP

V. RAMP

Y IN
SYNC SEPARATION IN VIDEO TONE CONTROL

/50 7 60 SWITCH

Qutline 32P4B

not only expands pull-in range, but can be used as a
sensor signal for sound muting, automatic channel
selection, etc.

@ Contains built-in service switch. (Contrast minimum killer
on, vertical output off)

APPLICATION
PAL/NTSC System Color Television Receiver

RECOMMENDED OPERATING CONDITION

Supply voltage range.............c.ccccooeeveeennen. .10~12.5V

VCR switch improves skew distortion. Sync sensor circuit Rated supply. voltage ...........ccocoovvvieveiceeeei e 12.0V
CONTRAST CONT. / COLOR
BLOCK DIAGRAM BURST AcC/KILLER SATURAT1ON Vo (VIDEQ,
ACC/ CLEANING F{[TER (1) CO! CHROMA SYSTEM)
IDENT FILTER/NTSC CHROMA APC SERVILE COLGR SIGNAL (NPUT/“BRIGHTNESS  PEDESTAL
TINT CONTROL VED  FILTER FILTER®) \_ 3yiten VCR SHITCH CONTAOL CLAMP
———@———@—@— 209y - 24 -2 (-
CHROMA (37 1 ] l ] ]
Y INPUT
oUThUT i i { I S
NTSC APC ACC/KILLER 15t Bano | |[ Lwi- ]} PEDESTAL
SW lDETECTORI VOO | | “netector weLiFIcR) || NANCE [7] clawe [EONTRASTISY %€ 1M
| N o fe
1 n BaD Y 50/ 60
By ENT | | [£45C el WPLIFIER™ | AMP sw =D cowtrors
s DETECTOR 50/60
[ S — ] SHITCH
)] I T
]
1 BUR%L@‘QTE - VERTICAL COUNT-DOWN |
NTSC PAL r
R-Y FF HOR | ZONTAL
INPUT TINT Sw [] count-Down we |
! ok I £0 VIORIZONTALY Tg) SEPARATION
| I&FI_~—| ELIMINATOR SEPARAT lon INPUT
CHROMA DEMODULATOR [ ] I
' ] HORIZONTAL | [ v _ ¢ | [cotncivence | | HORIZONTAL VERTICALL | RAMP '
L PRE-DR VER DETECTOR vCO DRIVER GENERATOR J
BY RY G -y COINCTOENCE | HORIZONTAL VERTICAL  VERTICAL VERTICAL
ILTER 1LLATOR (NP
0T 0T OUT T onioNTaL vecOEFLECTION T e ponizonTas ot NPUTNQUTRUT  FEED BACK  RAMP
QuT SYSTER) 0SCILLATOR OUTPUT £8P INPUT/BGP QUTPUT
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MITSUBISHI ICs (AV COMMON)

M51390ASP

PAL/NTSC VIDEO CHROMA DEFLECTION

ABSOLUTE MAXIMUM RATINGS

Symbol Parameter Ratings Unit
Vee Supply voltage 13 \'2
P4 Power dissipation 1.25 W
Surge Surge voltage resistance + 200 \'
Vig Pin @ voltage 0.28Vce + 8° ) \'4
l1s Pin @ output current +6 mA
h2 Pin @ input current -1.0 mA
Topr Operating temperature - 20~65 T
Tstg Storage temperature ) - 40~125 C

VIDEO/CHROMA INPUT IMPEDANCE

Symbol Parameter J;itt Test conditions Min. Li'.r:;s Max, Unit
Ri (18) Video input resistance 18 ' 5 kQ
Gi (18 Video input capacitance 18 ‘ 55 pF
Ri (7 Picture quality input resistance 17 9.7 kQ
Cion Picture quality input capacitance 17 6 - oF
Ri (22) Chroma input resistance 22 | Vec =12V, Test with LCR meter, 2 kQ
Ci (22) Chroma input capacitance 22 | 443MHz, 0.1V 20 poF
Ri@o) - | B-Y input resistance 30 3 k Q
Ci (30) B - Y input capacitance 30 7 pF
Ri (32) R -Y input resistance 32 3 kQ
Ci (32 R - Y input capacitance 32 7 pF
MAXIMUM OUTPUT CURRENT

Symbol Pin number | Recomended valuo (Maximum value| Unit

Ih ® 2.0 4.0 mA

12 @ 2.0 4.0 mA

la @ 20 .40 " mA

14 @ 2.0 4.0 mA

ls ® 3.0 6.0 mA

lio ® 1.0 3.0 mA

I3 ® 15 3.0 mA

131 @ 5.0 10.0 mA
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MITSUBISHI ICs (AV COMMON)

M51390ASP

PAL/NTSC VIDEO CHROMA DEFLECTION

ELECTRICAL CHARACTERISTICS (Ta =25, unless otherwise noted)

VIDEO SECTION
Test|Input; Test conditions * Limits .
Symbol Parameter point] C |17A| 19 |20A|23A]| 25A | 20A [S24-1S20-1S26|S20{S32| 12A[Note] Min. | Typ. | Max. Unit
lcc — YC | Circuit current Al | = | =|=1=1-1]-1—- |ONIOFF|OFF[OFF| 1 |Vcc 35 49 63| mA
Y max Maximum output 4 |SG1{ — | = | = | — [Veo| — |ON|OFF|OFF[OFF| 1 [VcclNotel] 7.5 8.6 Vp-p
GY Video amplifier gain 4 [SG2| - [2V| ~ | ~ IVcef — |[ON|OFF|OFF{OFF| 1 [VocNote2| 18 21 24| dB
GY mid Contrast control createrintiesl 4 19G2| - [2V[ — | - |6Vv| ~ [ON|OFF|OFF|OFF[ 1 [Vec[iotes] 0.7 1.0 14| Ve-p
GYmin Contrast control curscterfatical 4 [GGD| — [2V]| — | — |OV] — |ON|OFF|OFEJOFF] 1 [Voc|Noted -40 | -30 dB
GYmax st control dracterintiesl 4 [9G2| — |2V] ~ | ~ [Vec| — [ON[OFF[oFF|oFF] 1 [veclhotes] 4.0 70| 100| dB
YT mid e o ool 4 {SG3| — [2V| ~ | = |16V| ~ |ON|OFF|OFF|OFF| 1 [Vcc|Notes| 0.9 13 1.8 | Ve-e
Y Tmin e s 4 |SG3|Veej2V| — | - |6V] — |[ON|OFF|OFF|OFF| 1 [Voc|Note?| — 11 -8 -5| dB
Y Tmax Ve e Conal 4 |SG3{1.5V|2V| — | — |6V| — |ONJ|OFF|OFF(OFF| 1 [Vcc|Notes 2 5 8, dB
C
YP Peaking value 4 %g — |2V} - | = |8V| — |ON{OFF [OFF|OFF| 1 [VcciNeted| 0.5 35 65| dB
YBRTmia | Sndniness control 4 | = { - |- 16Vl — [6V]| — |ON|OFF|OFF|OFF| 1 |[Vcclvter| 3.9 45 5.1 \
YBRTmin | onaninass control 4 | = | = | = |Vee| — |BV] — {ONIOFFIOFF|OFF| 1 VcclNotelt] 8.6 9.2 98| V
YBRTmax | Srdniness conyel 4 | = | =1 - |{0V[—|6V]| — |ON|OFF|OFF|OFF| 1 |[Vcc|Noter2 0.8 141 V
C
Yi Frequency 4 [s2| - |2v| - | - |6v] - |ON|oFF|oFF|oFF| 1 |[Voclwters| -2 2| 6| B
characteristics 5G4
DG Differential gain | 4 882 - &% = | - |8v| - |ON|oFF|oFF |0FF| 1 [Vegluorens 10| %
Horizontal blanking{ 4 | D | _ | _
H.BLKTH threshold voltage | 1A |SGS rAY BV ON|OFF{OFF|OFF{ 1 [Vcciiotets) 9.75 [ 10.25 | 10.75
YV.BLK Vertical blanking voltage | 4 | — | — | — | — | — |B8V]| ~ |ONJOFFIOFFIOFF| 1 [Vecjhotets) 9.3 891 105

* : “~"indicates OPEN.
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MITSUBISHI ICs (AV COMMON)

M51390ASP

PAL/NTSC VIDEO CHROMA DEFLECTION

CHROMA SECTION
Test{nput; Test conditions * Limits ,
Symbal Perameter __Jpoint| D_[T7A| 19 [70A 23|25 29A Sur-fse {20 Sza] Sz 12ANote] Wi | Typ. | Max | U
Crmax Maximum output | 31 8385 = | = | = |VecVee| — [ON|oFF|oFF|oFF| 1. jvec 20| 26| 32 Ve-r
Ge Chvoma: maixmum | 3 1S68) _ | | - Nealvee| — [ON|oFF|oFF|oFF| 1 [vodwsr] 41| 45| 51 | B
e '
Acei | ACC 31 [0dB | - | - | = | - {6v] — |ON|oFF|oFF|0FF| 1 [Vechotedl -8 |-251 o o8
characteristics — 1 -22d8
ACC ses| | _|_|_ _ ~
Acce | Ao istios—2 | 31 [am 6V| - |ON|OFF|OFF|0FF| 1 [Veclotets| -2 | 0.4 3| a8
KIL E"')'S; operation S1565| = | = | - | - |6v| - |oN|orF|oFF|oFF| 1 [Veclutem| —34 | -28 | 22 | B
DKIL | Killer color residual| 31 [500| — | — | — | ~ |6v| ~ [ON|OFF|OFF|oFF| 1 Veclwten| | 200 [mve-p
) Color control SG5| _ | _|_|_ _
CCma | oo oo |31 |5 |~ [Vec| ~ ON|OFF |oFF|OFF| 1 Voot 065 | 0.95 | 135 | Ve-n
! Color control SG5| | _ | _ _ _ _
Conin | o oo, |31 55 OV Vee| — {ON|OFF|0FF|0FF| 1 [Vooluetszs 40| -3 | dB
Color control SG5 | _
COmax | Goror Someo 4 |31 (300 - VocVee| — |ON|OFF[OFF|0FF| 1 [Vofotsze| 5 9| 13] o8B
: D
UCmg | Color tracking 31 |565| — | - | - [vec|6v| ~ |ON|oFF|oFF|orF| 1 [Voclwrsss| 145 | 21 | 275 | vee
characteristics — 1 0dB
i D . ‘ '
UCmin | Color tracking 31 |s65| - | = | - [Vec|ov| - |ON|oFF|oFF{oFF| 1 Vet -40 | -38 | a8
characteristics — 2 0dB
Color tracking DI | | I _ o
UCnex | oo orstioe 3 | 31 | 358 VoaVoc| — |ON|OFF|OFF|OFF| 1 (Veolwetezr| =15 | 15| 45| oB
APC pull —in 2|0 _|_|_|_ _
APCT | ArC Pl AR 8V | — |ON|OFF|OFF[oFF| 1 [Veclwotes| 500 | 900 Hz
APC pull - in 230 | _|_|_|_ _ :
aPC2 | A0 PO soslsae 6V| - |ON|OFF|0FF|0FF| 1 [Veclietes| 870 | 1500 Hz
Demodulated L _
Doc output DC voltage gﬁ [$3% ON|OFF [OFF [OFF| 1 |VcciNoteso 6.5 7.0 75 V
Dottset Demodulated OC offset | — | — | — | =[] —-|BV|—-|~| -1 =]|=]=1~ [Hotent 0.3
E 867
Dimax TA 03] — | = | — |~ |6v| - |0FF oF|0FF |0FF | 2 Vo 37| 47| 57 Ver
_n : £ 565
De-v | B demodulation |\, B | | _ \av| = orr|orFiorF|oFF| 2 fvee 225 | 275 | 325 | Ve-r
sensitivity VP-p
] £ 867
R/B Demodulation 2402 | = || -1-|6v|— |oFF|oFF|0FF|0FF| 2 |[Vocliets?| 059 | 066 | 073 | -
ratio — 1 Vp-p
: E SG7
G/B Demodulation 3A 02| =1~ -|-|6v| - |oFF|oFF|oFF|OFF| 2 [Vocetes| 031 | 0.36 | 041 | -
ratio — 2 VPP
Demodulated output 1H E 567 | _ }
AD/H | Jemoduiated outo 2A |02 ov|ev| - |oFF|oFF|oFF|oFF| 2 [Vecluwtes | 35 |mve-p
Demodulated Wl _
Cleak output carrier leak %ﬁ ! [53% OFF[OFF [OFF {OFF| 1 [Vcgftotess 0.2 | Ve-p
V23 Pin @ voltagekitteron) | 23 | — | = | — | — | = |BV| =~ |ON|OFF[ON|OFF| 1 |vec 0.13 | 1.00 v
NTSC operation TA RS | p Vari
VNTSC control vol tage 29A ‘9';_2}3 BV | 5le | OFF |OFF |OFF |ON| 2 [Voc|Motess| 4.8 5.15 b5 \%
Demodulated Dol 1|
NTSC B | o reey | 1A |55 Vec] 2V |ONOFF |oFF[ON]| 1 ved] 225 | 325 | 455 | ve-p
NTSC Demodulation ratio = I B I 3
R/ et 2A |58 Voc| 2V [ONJOFF|OFF|ON| 1 |[Veglboterl 09| 1.0 | 1.1
NTSC Demodulation ratio Dl . _
N e 3A |5c8 Voc| 2V [ON|OFF |0FF |ON| 1 IVeclress| 0.26 | 031 | 0.36

* @ “="indicates OPEN.,
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MITSUBISHI ICs (AV COMMON)

M51390ASP

PAL/NTSC VIDEO CHROMA DEFLECTION

CHROMA SECTION (cont.)

Test{nput] Test conditions * Limits \
Symbol Parameter pointl D [17A| 19 |20A|23A|25A|29A [S24-1i524-4S26{S29[S32|12A|Note{ Min. | Typ. | Max. Unit
PAL/NTSC demodulated ON
Vp/N output DC voltage TA| = | =|-1]-] - iBY|2V|ONJOFFIOFF| § | 1 |Vcc|hotess 0.3 \
difference (OFF
Flip — flop drive 7 N R N I I _ Vari
VeE T 12A| 58 V| — |ON|OFF|OFF|OFF| 1 |Yar [Notesn v
Service switch Alc|_1_1_1_ _ -
S5 A 13 lsco 6v| — |ON|ON|OFF|OFF| 1 |[Vocinotent
Dew Demodulated > 1 E 1= |- -1lev| - |oe|orr|orr|orF| 2 [vecersl 08| 10 MHz
output bandwidth 3 [8G8 l .
Chroma input Dy _[_1_1t_ _ .
cD o e 31 |ogs 6v| - |ON|OFF|oFF|OFF| 1 |veeiwtess] 1.0 | 1.4 Ve-p
ZRY-P 1A | _E 90 deg.
PAL demodulated | 24 19681 - | - | - | - |6V| - |0FF|0FF|OFF|OFF| 2 [Vooliotas
26-Y-p | P 9 34 | i 240 deg.
ZR-Y-K iAl D 100 deg.
NTSC demodulated | o5 1SG9| - | - | - | = |6v|2V|ON|OFF|0FF|ON| 1 [Veoluetess
26N | P 9 3A |0dB 240 deg.
Tmin AR |t Vari —27 | —47 | —6T | deg.
T NTSC TINT INE:: 6|15 [ON|OFF |OFF|ON| 1 Vagtets|—2 04— o222
% : “—"indicates OPEN.
DEFLECTION SECTION
Syrmbol Parameter Test |[nput Test conditions * Limits Unit
4 ete point| A | 9 [12A14A]15AVoc [224] S [S14]S18]S17[S22[se2] S Note| Min. | Typ. | Max.
lcc—J | Circuit current AZ|SGa| — Vocl6V[GND| | — |ON|OFF| 1 |OFF|OFF |OFF [OFF 19 28] 37| mA
Horizontal itlat i
Vamin starting voltage = | = [Vecl6V|GND |2l — |ON|OFF| 3 |OFF | OFF | OFF |OFF votes? 52 82 V
Tu Yor zontal tree un fraweny | 6 | — | — [Voc|BY|GND| | — |ON|OFF| 3 |OFF|QFF |OFF|OFF 15.45 | 15625 158 kHz
fPHIL Horizontal pull —in _ i - 970 - 800 Hz
F gl 6 |SGb|6V|vec|BV|6ND ON|OFF| 1 |oFF|oFF |oFF|oFF T o06 i
feHaL Horizontal pult ~in _ - 1100} —700 | Hz
" rongn + 6 |SGb|BV|vee|6v|6ND ONIOFF| 1 |OFF|ON |OFF [OFF {uotets Te501r 1000 o
VCR switch 6 _ Vari
VTR SW 4 e voltage | 22[500] ~ [Vec{BV{GND|  [S5E|ONIOFF| 1 |OFF|OFF |OFF |OFF hwo 5| 55 8] v
Vor Ryoment datectlon amimn | G |SGal — |Voo|6V|GND| | — |ONJOFF| 1 |OFF |OFF |OFF [OFF 05| 113 v
= Nyt datoction winimm |G | — | — Veol6V[GND| | — |ON|OFF| 3 |OFF|0FF |OFF | OFF 05| V
TH Horlontalautpat pise 6 |SGa| — [Vcc|BV{GND| | — |ON|OFF| 1 |OFF|OFF |OFF|OFF [l 21 25 29 usec
Vhmin Horizontal output _ _ 004 016 V
Vi otace 6 |SGa| — |Ved|BV|GND OFF|OFF | 1 |0FF | OFF \OFF |OFF jwrst————=er— —
top Burst gato pulse position | 12 |SGa| — [Voc|BV|GND| | — |ONJOFF| 1 |OFF|OFF |OFF|OFF [wwss|  3.7|  4.7] 5.7 | u sec
fvso ;’e“'“" free run g3l _ | = lveclsvion| | - [ONloFF| 3 |oFF |oFF |oFF |oFF 43| 444 88| H2
requency
fueo jertical froa run 43| — | - \veclsvato| | - |oN|oFF| 3 |ON|oFF|oFF|oFF 505| 528 5| He
requency .
fovso :2‘;';':3' pul =in 1 43lsGe| - [Voolev|eNn| | - |ON|oFF| 1 |oFF|oFF|oFF|oFF et 84| 557] 88| H2
fveo :;i’;‘:a' pull =in 1 131sGe| - [veclaviono| | - lON|oFF| 1 |ON|oFF|orFlorrenss 65| 683 69| H2
Tvs | vertial outeut 4ot by daylenp| | = [ON|OFF| 3 {OFF|OFF|OFF|OFF [ueso| 474! 544|814 usec
pulse amplitude
Tveo | vertical outout g\ odiavioNd| | - |ON|OFF| 3 |ON|OFF |OFF|OFF | 474 544|614 W sec
pulse amplitude
% : “—"indicates OPEN.
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MITSUBISHI ICs (AV COMMON)

M51390ASP

PAL/NTSC VIDEO CHROMA DEFLECTION

DEFLECTION SECTION (cont.)

Syrmbol Paramete Test [Input Test conditions * . Limits Unit
i " loim| A 9 [12A[14A]15A]Vec]224] S6 [Si4[S16]017[Sz2]we]Srs]Nete| Mim. | Typ. | Mex.
Vvmax Vertical output maximm vottagel 13 |SGa| — (Vec|BV|GND - |ONJOFF| 1 |OFF|OFF [OFF |OFF jnotess| 3.2 42 Vo-p
) Vertical output Al | _ .

Vvmin minimum_ voltage 13 $Ga Vcc|6V|GND ONJOFF] 1 |OFF|OFF {OFF | OFF [notess 0.3 v

PRamp Ramp peak voltage | 15] Séa - VeelBV| — — |ON{OFF{ 1 |[OFF |OFF |OFF|ON [rotets| 6.4 6.8 7.2 Y

VRemp | Ramp amplitude 15 Sga — [Vee|BV| — — |ONJ|OFF[ 1 |OFF |OFF [OFF|ON Jictest| 1.5 1.8 2.1 | Ve-p

n - B

Gw Vertical open 1000 | 13 |s6q! — vec#sv| | - lon|on] 3 [oFF|orr|onforFhee 16 | 20 | 24 | oB
gain -20dB 5V )

Iss Srne separation inout |45 _ | veclevien| | - |ON|OFF| 2 |oFF|oFF oFF|oFF sl 0.07 | 01 | 0.15 | ma
sensitivity current .
Burst gate pulse Al _ .

TeaP1 timing — 1 12 SGa Vec|BVIGND ON|OFF[ 1 |OFF [OFF |OFF |OFF |wetess 0.35 0.5 0.7 | usec
Burst gate pulse Al _

Tacpz timing — 2 12 SGa Vec|BV|GND ONJOFF| 1 |OFF|OFF |OFF [OFF juotess| 3.2 3.6 4.1 | nsec
Flyback pulse Al _

VFBP clamp voltage 12 $Ga Vce|6V|GND ON|OFF| 1 |0FF|OFF |OFF |OFF netess} 5.0 5.5 8.0 \
Burst gate pulse |- Al _ )

VeepP voltage 12 SGa Vec|BV[GND ON{OFF| 1 |0FF|OFF {OFF |OFF [steszf 105 | 11.0 | 115 v

AFC2min | AFC2 interlock 61 _|_|_ _ N 08 4 | usec

AFC2mar | range 128 SV GND ~ |OFF [OFF ] 3 |OFF [OFF |OFF | OFF [Hotess 2 20 - L 566

6
AFC2G | AFC2 loop gain 11223 -~ {—| — [BV|GND — |OFF|OFF | 3 |OFF |OFF [OFF |OFF [notess| 34 41 49 dB
* @ “="indicates OPEN.

ELECTRICAL CHARACTERISTICS TEST METHOD
Video Section
Notel. Maximum Output “Ymex”
a. Test amplitude when not V blanking. Wave form
should be distorted at this time.
Note2. Video Amplifier Gain “GY”
a. Test amplitude when not V blanking and make Vco
the testing value.
Veco {mVr. P)
20 x 100 555 mver)
Note3. Contrast Control Characteristics-1 “GYmia”
a. GYmis = Vco (Ve-p)
Noted. Contrast Control Characteristics-2 “GYmin”
a. Test amplitude when not V blanking and make Ve
the testing value.

b. GY = (dB)

Vei
in = —— (dB
b. G¥min 20 x log Voo (dB)

Note5. Contrast Control Characteristics-3 “GYmax"
a. Test amplitude when not V blanking and make Vcz
the testing value.

b. GYma = 20 x log v, Vez = (d8)

Note6. Video Tone Characteristics-1 “YTmid”
. Test amplitude when not V blanking and make Vo

Note9.

the testing value.

. YTmid = V1o (Ve.p)

. Video Tone Characteristics-2 “YT min’

. Test amplitude when not V blanking and make V1

the testing value.
VT

. YTmin = 20 x Iog — (dB)

. Video Tone Characterlstlcs-3 “YTmax”

. Test amplitude when not V blanking and make Vr2

the testing value.
VT2

. YTmax = 20 x Iog - (dB)

Peaking Value “YP”

a. Test amplitude when not V blanklng
b. Make Ve the testing value when SG2 is input.
c. Make Ve2 the testing value when SG3 is input.

d.

YP = 20 x log T\;P—z (dB)

Note10. Brightness Control Characteristics-1 “Ysrtmida”
a. Test DC voltage when not V blanking.

Note11. Brightness Control Characteristics-2 “Yprtmin”
a. Same as Note10.
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MITSUBISHI ICs (AV COMMON)

M51390ASP

PAL/NTSC VIDEO CHROMA DEFLECTION

. Note12. Brightness Control Characteristics-3 “YerTmax”
a. Same as Note10.
Note13. Frequency Characteristics “Yr”
a. Test amplitude when not V blanking.
b. Make Vn the testing value when SG2 is input.
c. Make Vrz the testing value when SG3 is input.

d. Y = 20 x log %2— (dB)
1

Note14. Differential Gain “DG”
a. Test amplitude when not V blanking.
b. Make Va1 the testing value when 2.7V is input into

pin @.

¢. Make Va2 the testing value when 2.0V is input into
pin @.

d. DG = x '-VG’V‘—VG?'x 100 (%)

Note15. Horizontal Blanking Threshold Voltage “H.sLc "
a. Apply voltage to pin @ and increase from 8V.
b. Test the voltage of pin @ when signal ceases to
be output by 1A
Note16. Vertical Blanking Voltage “Yv-sLk”
a. Test DC voltage during V blanking.

Chroma Section
Note17.Chroma Maximum Gain “GC”
a. Test output amplitude {p-r} and make Vac the testing
value.
Vac (mVp-p)
Input amplitude (=7.94mVe-r)
Note18.ACC Characteristics-1 “ACC1”
a. Test output amplitude (p-p).
b. Make Vao the testing value when SG5 0dB is input.
c. Make Va1 the testing value when SG5 - 22dB is
input.

b. GC = 20 x log (dB)

d. ACCT = 20 x log ~AL (g}
Vao
Note19. ACC Characteristics-2 “ACC2”
a. In the same manner as in Note18, make Va2 the
testing value when SG5 + 6dB is input.

b. ACCZ = 20 x log Va2 (dB)
Vao
Note20. Killer Operation Input “KIL”
a. Gradually attenuate the level of SG5.
b. While monitoring DC voltage of pin @, input level
of SG5 when voltage becomes less than 1V.
Note21.Killer Color Residual “D.KIL” ‘
a. Test output amplitude within 1H interval.
Note22. Color Control Characteristics-1 “CCmia”
a. Testoutput amplitude (P-p) and make Vcio the testing
value.
b. CCmid = Vcio (Vep)

Note23. Color Control Characteristics-2 “CCmin”
a. Testoutputamplitude (r-r) and make Vc11 the testing
value.

Ven
b. CCmin = 20 x |
" X o9 Ve
Note24.Color Control Characteristics-3 “CCmax”
a. Test output amplitude (p-p) and make Vci2 the testing

value.

(dB)

; Veiz
b. CCmax = 20 x Iog Ve (dB)

Note25. Color Tracking Characteristics-1 “UCmid”
a. Test output amplitude {r-p) and make Vuo the testing
value.
b. UCmid = Vuo (Vr-p)
Note26. Color Tracking Characteristics-2 “UCmin”
a. Test output amplitude (p-p} and make Vur the testing
value.

b. UCmin = 20 x Iog m(C’B)
Vuo
Note27.Color Tracking Characteristics-3 “UCmax”
a. Test output amplitude (p-p} and make Vuz the testing
value.

b. UCmax = 20 x log 2 (dB)
Vuo
Note28. APC Pull-in Range-1 “APC1”

a. Set so that the frequency of SGB is less than
4.433MHz and pin @ is Lo.

b. Gradually increase the- frequency of SG6.

c. Test the frequency when the voltage of pin &@
changes from Lo to Hi and make Fau the testing
value.

d. APC1 = 4433619 (M2) - Fau {Hz)

Note29. APC Pull-In Range-2 “APC2”

a. Set so that the frequency of SG6 is more than
4.434MHz and pin @ is Lo.

b. Gradually decrease the frequency of SG6.

c. Test the frequency when the voltage of pin @
changes from Lo to Hi and make FAd the testing
value.

d. APC2 = Fad (Hz) — 4433619 (Hz)

Note30. Demodulated Output DC Volitage “Doc”

a. Test DC voltage at 1A, 2A, and 3A.

Note31. Demoduiated Output DC Offset “Dottser”

a. Calculate each voltage difference of 1A2A, 2A3A,

"3A1A from the testing value of Note30.
Note32. Demodulation Ratio-1 “R/B”

a. Test output amplitude and make Drv the testing

value.

DrR-vy
b. RIB = =——
/ De-v

M L249826 0021080 749 WA
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Note33. Demodulation Ratio-2 “G/B”
a. Test output amplitude and make Dey the testing
value.
De -y
b. G/B = Do v
Note34. Demodulated Output 1H Level Ditference “AD/H”
a. Test both AC, DC for each 1H level difference.
Note35. Demodulated Output Carrier Leak “Cleak”
a. Test output carrier element for 1A, 2A, and 3A.
‘Note36.NTSC Operation Control Voltage “Vnrsc”
a. Gradually decrease voltage of 29A from the area
of -8Vv.
b. Test the 29A voltage when signal ceases to be
output by 1A
Note37. Demodulation Ratio (NTSC) - 1 “NTSC R/B”
a. Test output amplitude and make NTSCr the testing
value.

b. NTSC R/B = NISCR
: NTSCs

Note38. Demodulation Ratio (NTSC) — 2 “NTSC G/B”
a. Test output amplitude and make NTSCG the testing
value.

b. NTSC G/B = NISCe
NTSCe

Note39. PAL/NTSC Demodulated Output DC Voltage
Difference “Ven”’
a. Test the difference in DC voltage when Sz9 is on
and when it is off.
Note40. Flip-Flop Drive Voltage “Vre”
a. Gradually decrease voltage of 12A from the area
of 7V.
b. Test the 12A voltage when the 2A output flip-flops
for each 1H.
Noted1.Service Switch Operation “SS”
a. No output signal from @
b. No vertical sync pulse from ®
c. Voltage of @ drops below 1V.
d. Check a, b, and c.
Note42. Demodulated Output Bandwidth “Dew”
a. Set frequency of SG8 to 4.5MHz, and test output
amplitude of @, @ and Q.
b. Gradually increase the frequency of SG8.
c. Testoutput frequency of D, @ and @ when output
amplitude is 3 dB less than when 4 5MHz is input.
Note43. Chroma Input Dynamic Range “CD”
a. Increase the level of SG5 and test the input

Note45.NTSC Demodulated Phase Angle “ZR-Y-N, ZG-Y-N*
a. Make ZR-Y-N the phase difference of 1A2A.
b. Make £G-Y-N the phase difference of 1A3A. -

Note46.NTSC Tint “Tmin, Tma" .

a. Set oscilloscope to X-Y. Connect 1A to X and 2A
to Y. . :

b. Open 29A and set SG6 frequency to 4.433619MHz.

c. At this time the oscilloscope waveform is shown’
as 180°.

d. Make Tmin the remainder of subtracting 180° from
the angle when 29A was set to 4V.

€. Make Tmax the remainder of subtracting 180° from
the angle when 29A was set to 1V.

Deflection Section
Note47. Horizontal Oscillator Starting Voltage “Vemin”

a. Increase Vcc from OV.

b. Test Vce voltage where the output waveform cycle
of ® is approx. G4psec.

Note48. Horizontal Pull-In Range-1 “fruit, frHin"

a. Decrease the frequency of input signal so that the
SGb input signal and pin ® output waveform are
not synchronized.

b. Increase the frequency of SGb.

¢. Test the SGb frequency when SGb and pin ® output
waveform become synchronized and make fL1 the
testing value.

d. ferie = fur - fH

e. Test the upper side pullin in the same manner
‘and make fui the SGb frequency when the two
become synchronized.

f. feHin = i — .

Note49. Horizontal Pull-in Range-2 “feuaL, feHzn”"

a. Test in the same manner as Note48 and make
fLz the lower side pullin frequency, and make fu2
the upper side pull-in frequency.

b. fehr = frz - fu

c. fevan = fuz — fu

Note50. VCR Switch Threshold Voltage “VTR SW”

a. SetSGbfrequency of Note48immediately preceding
pull-in.

b. Increase 22A voltage from 6V and test voltage of
pin @ at time of pulk-in.

Note51. Horizontal Output Pulse Amplitude “mw”
Note52. Horizontal Output Voltage “Vimin, Vhmex”

amplitude when output becomes distorted. SILTT(F?UT
Note44. PAL Demodulated Phase Angle “/R-Y-P, ZG-Y-P” WAVEFORM [~ VHmin VHmax
a. Make ZR-Y-P the phase difference of 1A2A.
b. Make £G-Y-P the phase difference of 1A3A. GND
B L2u942L 0021081 L15 IH
Amrrsuslsm
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Note53.Burst Gate Pulse Position “ter”

tGP

PIN @
OUTPUT
WAVEFORM

Note54. Vertical Pull-in Range 50 (Hz) “fevso”

a. Increase the frequency of input signal so that the
SGc input signal and pin ® output waveform are
not synchronized.

b. Decrease the frequency of SGc and test the SGe
frequency when SGc and the output waveform of
pin @ become synchronized.

Note55. Vertical Pull-In Range 60 (Hz) “feves”
a. Same as Noteb4.
Note56. Vertical Qutput Pulse Amplitude 50 (Hz) “tvso”
Note57. Vertical Output Pulse Amplitude 60 (Hz) “tveo”
Note58. Vertical Output Maximum Voltage “Vima<”
Note59. Vertical Output Minimum Voltage *“Vmin”

PIN @
T V50
- YV QUTPUT
T veo e WAVEFORM
VVmin GND
t

Note60. Ramp Peak Voltage “PRamp”
Note61. Ramp Amplitude “VRamp”

PIN @
OuUTPUT
WAVEFORM

VRamp

PRamp

ov

Note62. Vertical Open Loop Gain “Gw”
a. Test the output amplitude of pin @ and make Vvo
the testing value.

Vo {mVe-p)
b. Gw = 20 x log T e [eBomee] O
Note63. Sync Separation Input Sensitivity Current “lss”
a. Increase Is from 0 mA.
b. Test Is when burst gate pulse ceases to be output
by ®.
Note64. Burst Gate Pulse Timing-1 “Teer1”
a. Test the time from SGa rise to burst gate pulse
rise.
Note65. Burst Gate Pulse Timing-2 “Tearz”
a. Test burst gate pulse amplitude.
Note66. Flyback Pulse Clamp Voltage “Vrep”

Note67. Burst Gate Pulse Voltage “Veep”

vBapP

VFBP

GND

Note68. AFC2 Interlock Range “AFC2min, AFC2max”
a. Trigger external pulse generator by pin ® output.
b. Generate flyback pulse with external pulse
generator, and input to 12B.
¢. While gradually decreasing the pulse generator’s
pulse delay, when the position of pin @ waveform
largely differs from the output waveform of pin
®, make AFC2min the time between ® rise and
flyback pulse rise.
d. Increasing the pulse generator's pulse delay, test
in the same manner to find the value of AFCZmax.
Note69. AFC2 Loop Gain “AFC2G”
a. Test the burst gate pulse position (tap) at AFC2min
of Note68 + 1us, and make tepmin the testing value.
b. Test the burst gate pulse position at AFC2max -
1ps and make teemex the testing value.

_ AFC2mex — AFC2min — 2 (p sec)
c. AFC2G = 20 x IOQ tGPmin — 1GPmax (u sec)

Precautions Concerning Electrical Characteristics

1.Adjust the one-shot multivibrator’s potentiometer so that
the timing of the horizontal input flyback pulse of pin
® and pulse amplitude are as shown in the figure below.

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

'"2“'( 9 |14A[{16A|Vee| Se | Sia| Ste | S17|S22|Sis

SGa — | 6V |GND ON [OFF! 1 [OFF|OFF|OFF
"-" indicates OPEN.

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

I(?%ué 17A[ 19 {20A|23A|25A|29A [Sa4- 1| S26 | S29 | S32

- - | - |BY] - [6V] — |ONIOFF{OFF] 1

“~" indicates OPEN.
4.Unless designated otherwise, Vcc = 12V, Ta = 25°C.

HORIZONTAL
QUTPUT
(PIN ®)

8 u sec

FLYBACK
PULSE

-'——'1-—- 12 u sec

B L2u49a82bt 0021082 551 WM
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INPUT SIGNAL

INPUT IMPEDANCE MEASURING CIRCUIT

SG No. Signal contents
SG1 100kHz CW 3Vep-p
SG2 100kHz CW 200mVe-p
SG3 2MHz  CW 200mVe-p
SG4 5MHz  CWCW 200mVe-p
PAL simple chroma signal
eb (n) O (M gp (o4 1y8C (N1 E E ¢ t
e - () (=]
EOmVP—P:I:'_’ ] \1/00_'“ E §
; 0 ] P-p = =] z g
BURST CHROMA BURST CHROMA — — e 3
1H Ty H @m+1) 2
fsb = fsc = 4.43361OMHz (same phase) . (=] =] 5
]
. )
The correlation of phases for the signals given e E E
SG5 | abova is shown in the figure on the right.
The phase correlation with burst of ec (n) and E
ec (n+1) does not always have to be as shown 3 I: -
in the figure on the rigth, R~Y — ’
especially because the 2 @ 3
phases of burst signal & ™
and chroma signal are 8b (n) B-Y
mutually adjustable when &b (n+1) @ EI o
testing phase correlation. ec (n+1) a g 4
B & @ 1.2
. § -k
With chroma signals for SGS5, the phase of burst E g %H &
S$G8 | and chroma signals should be the same and the 2
: frequency should be adjustable. @ El g
SG7 4.42MHz CW 0.2~0.5Vp -p
SG8 45~6MHz CW 'E EI :
SGS Under the SG5 conditions fsb (burst) = 4.433619MHz|
fsc (chroma) = 4.53MHz
Input for sync separation 64 4 sec - !g jm E
should be PAL 100% _
standard combined @D
15 ~—w—F
SGa image signal 1.5VP-pP 24 . 5 u sec vp_T.p E &
for PAL system such ] l <
as illustrated by the L | -I— E E_WV_E
figure on the right. 5 u sec . é
& [ F—w—k
I I ] &
SGb 2vP-P  Duty 90% — o
I"«“:j' —F—w—F
[ /] &
(32 .
SGe | I ' 2ve-pP  Duty 95%
SGd 2kHz CW 500mVe - p = 0dB
B b24982b 0021083 4498 IR
x MITSUBISHI
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TEST CIRCUIT
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TYPICAL CHARACTERISTICS

THERMAL DERATING (MAXIMUM RATING)

15
g
<
1.0
& \\
=
& \
@ &t
1] .
o 05 S
a8 S
w »
2z o
& v

o ‘
0 25 50 75 100 1256 150
AMBIENT TEMPERATURE Ta (C)
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* MITSUBISHI
2-18 ELECTRIC




MITSUBISHI ICs (AV COMMON)

M51390ASP

PAL/NTSC VIDEO CHROMA DEFLECTION

APPLICATION EXAMPLE
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FUNCTIONS

Three types of similar functions are available for this LS1
semiconductor integrated circuit. The differences of the three

types are as described below.

M513085P

M51390ASP | M514125P

Color demodulation ratio Conforms with CCIR

Red is more pronounced than M51308SP

Becomes brighter as control

Luminance control polari T
polarity voltage is increased.

Becomes darker as control voltage is decreased.

Horizontal output pulse amplitude 24 u sec

26 p sec

Vertical system Sampling DC feedback system

high gain (50dB)

Ramp generation system low | Sampling DC feedback system|
gain (20dB) low gain (20dB)

PRECAUTIONS FOR APPLICATION

1.Usage where voltage drops below grounding voltage, even
if instantaneous, should be avoided. With the exception
of pin @, usage where voltage exceeds supply voltage,
even if instantaneous, should be avoided. Pin @ must
be used at (0.28Vcc + 6) V or less.

2.Recommended supply voltage is 12V, and recommended
operating ambient temperature is 25°C. If used outside
of these provisions, usage conditions and component
constant that satisfy requirements for IC disparity and
temperature characteristics must be selected.

3.A component whose value is not subject to change within
applied voltage range and whose capacitance does not
fluctuate greatly due to temperature change must be used
for the capacitor that determines the voltage and timing
for external components of the deflection system.
Caution is required concerning the power. source and
grounding pattern in order to avoid influence of power
ripple and interference between vertical and horizontal.

4.For power supply pin, DC control pin, and unused pins,
an approximately 0.01uF capacitor with good high
frequency characteristics should be set between
respective pins and ground as a bypass capacitor.

If the conditions listed above cannot be satisfied, contact

us for consultation. '

B L249482b 0021087 033 W
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