MITSUBISH! ICs (TV)

M51391ASP

PAL/NTSC VIDEO CHROMA DEFLECTION

DESCRIPTION

The MB1391ASP is a semiconductor integrated circuit for
video, chroma, and deflection signal processing. Combined
with IC MB1346AP for VIF/SIF, it realizes practical color
television using only two IC components.

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

The M51390ASP is packaged as a 32-pin, bipolar monolithic,
formed plastic shrink DIP.

FEATURES

® By combining with IC M51397AP for SECAM chroma
signals, a multi-system capable‘of‘handling PAL, NTSC,
and SECAM signals can be constructed.

@ 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/killer 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.
VCR switch improves skew distortion. Sync sensor circuit
not only expands pull-in range, but can be used as a
sensor signal for sound rhuting, automatic channel
selection, etc. ]

o Contains built-in service switch. (Contrast minimum killer
ON, vertical output OFF)

FUNCTIONS
Two types of similar functions are ‘available for this LS|
semiconductor integrated circuit. The differences of the
two types are as described below.

PiN CONFIGURATION (TOP VIEW)

[32] R-Y IN
[31] CHROMA OUT
[30] B-Y IN
23] IDENT FILTERNTSC TINT CONTROL
28] CHROMA VCO
[27] APC FILTER
- {26] ACC/KILLER FILTER (2}
125] CONTRAST CONT/BURST CLEANNG
[24] ACCKILLER FILTER (1VSERVICE SWITCH
23] COLOR SATURATION CONTROL
COLOR SIGNAL INVCR SWITCH
|24 Vec (VIDEO, CHROMA SYSTEM)
3] 20] BRIGHTNESS CONTROL
V. RETURN [14] ) [19] PEDESTAL CLAMP

. ' 18] ¥ IN
SYNC SEPARATION N [1§] - . VIDEQ TONE CONTROLS0%60 SWITCH

- dSVIBELSN

Qutline 32P4B

APPLICATION _
PAL/SECAM Dual System, PAL/SECAM/NTSC System Color
Television Receiver

RECOMMENDED OPERATING CONDITION
Supply Voltage Range ..., 10.0~12.5V
Rated SUppPly VOItage.........coueeeveeeereeeeeeereeeeeerseeseeneene 12.0v

MS51309SP

MS51391ASP

Color demodulation ratio Conforms with CCIP.

Red is more pronounced than M51309SP.

Luminance control polarity

Becomes brighter as control voltage is increased.

Becomes darker as control voltage is decreased.

Horizontal output pulse amplitude 24 u sec

26 u ssc

Vertical system

High gain (50dB)

Sampling DC feedback system

Ramp generation system
Low gain (20dB)
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MITSUBISHI ICs (TV) -

M51391ASP

PAL/NTSC VIDEO CHROMA DEFLECTION

BLOCK DIAGRAM
COLOR SATURATION Ve (VIDEO,
CONTRAST CONTROL/ )
APC FILTER 0
BURST CLEANING pcc/kiLien  rE0LOR signaL O OMA SYSTEM)
IDENT FILTER/ CHROMA ACC/KILLER , FILTER(1) / INPUT/ / BRIGHTNESS PEDESTAL
NTSC TINT CONTROL \'[eo) FILTER (2) |SERVICE SWITCH/ VCR SWITCH CONTROL CLAMP
-——%’9)—— &—@7)- - -26—E9 - ¢4 - 20) E)— - —(19—-
cHaoma — ] | '
QUTPUT Sl [———I—‘ l I l { l [ 18)Y INPUT
NTSC APC IACC/ KILLER ISTEADT 11 UM | [ PEDESTAL VIDED
SW EIEET(LR‘ VOO | I'peTECTOR Sl INANCE] cLuip [FFONTRASTI (o€ 11
! 1 . 1 %xEo
L 70 60 N
1DENT +45°C | | PSS N 50780 L{ (G 7CONTROV
B-Y DETECTOR VIR || weiFige] | AMP Sw 50/60
INPUT SwW l_._l [ SWITCH
r — | BURST VERTICAL !
NTSC PAL FF HORIZONTAL PULSE r COUNT-DOWN
| NPUT TINT Sw ‘— COUNT-
i DOWN £ HORTZONTAL/ SYNC
AFC-2 EL1KINATOR [ VERTICAL SYNC J6)SEPARATION
CHROMA [—l ] SEPARAT [ON INPUT
DEMODULATOR HORIZONTALY | o _ 4| | AGREEMENT | | HORIZONTAL VERTICAL RAMP ,
L PRE-DRIYER DETECTHON os) DRIVER GENERATOR
9)—(9)--()—(2 -—(9—(9--—
B-Y - v AFC1 AGREEMENT HOR)ZONTAL HORIZONTAL VERTICAL 1" VERTICAL
OUTPUT OUTPUT mcxme QuTPUT  FILTER DETECTION 0SCILLATOR 0SC {LLATOR OUTPUT RANP
out HORIZONT FILTER QUTpUT . (NPUT  FBP INPUT/  VERTICAL
OUTPUT  Vcc(DEFLECTION SYSTEN) ’ BGP QUTPUT RETURN
ABSOLUTE MAXIMUM RATINGS
Symbol Parameter Ratings Unit
Vee Supply voltage 13 \'2
P4 Power dissipation 1.25 \il
Surge Surge voltage resistance + 200 -V
Vi Pin @ voltage 0.28Vcc + 6 \i
Iis Pin @ output current -6 mA
112 Pin @@ input current -1.0 mA
Topr Operating temperature - 20~65 T
Tstg Storage temperature - 40~125 C
ELECTRICAL CHARACTERISTICS (Ta=25°C unless otherwise noted)
VIDEO CHROMA INPUT IMPEDANCE
Test - Limits .
Symbol Parameter point Test conditions Wi T Typ. | Max. Unit
Ri (18) Video input resistance 18 5 kQ
Ci us) Video input capacitance 18 55 pF
Ri a7 Picture quality input resistance 17 9.7 kQ
Cian Picture quality input capacitance 17 [§] pF
Ri (22 Chroma input resistance 22 Vee = 12V, Test with LCR meter, 2 kQ
Ci 2 Chroma input capacitance 22 | 443MHg, 0.1V 20 pF
Ri (30) B - Y input resistance 30 3 kQ
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
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MITSUBISHI ICs (TV)
M51391ASP

PAL/NTSC VIDEO CHROMA DEFLECTION

MAXIMUM OUTPUT CURRENT
Symbol |  Pin No. |Recomended| Maximum |, .
value | wvalue
Ih ® 20 , 4,0 mA
I2 @ 2.0 4.0 mA
I3 @ 2.0 4.0 mA
la @ 2.0 4.0 mA
Is 30 8.0 mA
I1o ® 1.0 30 mA
113 ® 15 - 3.0 mA
131 ® 5.0 10.0 mA
ELECTRICAL CHARACTERISTICS
VIDEO SECTION
[ Testinput] Test conditions* Limits .
Symbol ] Parameter point) C |17A] 19 |20A|234|25A| 294 [Sz4-1S24-4S26]S20]Saz]12A]Note] Min. | Typ. | Max. Unit
lcc ~ YC | Circuit current Al = [ - |-]~-1]-1{-1|- [ON|oFF|oFF[oFF] 1 vcc] 35 49 63| mA
Ymax Maximum output 4 1SG1| = [ = [ = | = [Vcc| — |ON|OFF|OFF{OFF] 1 [Voclhote 1| 7.5 86| - Vp-p
GY Video amplifier gain | 4 |SG2| — [2V] — [ [vec} = [ON[OFFIoFF|OFF 1 |Vechote 2 18 21 24| dB
] ] Contrast control oyl T -
GYmia characteristics — 1 4 |SG2 2v 8v ONOFF |OFF[OFF[ 1 IVeclmwots 3! 0.7 1.0 14| Ve-p
) Contrast control _ |- = - _
GYmin characteristics — 2 4 18G2 2V ov ON|OFF [OFF|OFF} 1 [Vcejhote 4 40 30| dB
" | Contrast control _ i - ’
GYmax oharacteristics — 3 4 18G2 2V Vee ON|OFF|OFF _OFF 1 {Veedote 5] 4.0 701 100 ‘dB
T . Video tone control _
Y Tmid characteristics — 1 4 {SG3| - |2v| - |- |ev ON|OFF [OFF|OFF{ 1 [Vccivte 8| 0.9 1.3 1.8 Vp-p
. Video tone controt . _
YTmin | chamoteristios 2 | 4 |SG3|Veo2V| — | — 16V| — |ON|0FF|OFF|0FF| 1 [Vooere?| =11 | '-8| -5| dB
Video tone control
YTmex | Gormtovistiosna | 4 [SG3L8v2v| — | = |6v| ~ [ON|OFF|OFF|oFF| 1 (Vocetss| 2 5| 8| dB
= '
YP Peaking value 4 %g =]2V| - | - |8V]| — |[ON[OFF|OFF[OFF| 1 [Vocvotes| 0.5 35 65| dB
] Brightness control | _ _ Note )
Y8RTmid characteristios — 1 4 ( - 3% 3% ON|OFF [OFF[OFF| 1 [Vce 10 39 45 5.1 Vv
] Brightness control __ _ _ Note
YerTmin | S e o | 4 | - Vool — 16V| — |ON/(OFF |OFF|OFF| 1 Vel 1| 86 | 92| 98| v
Brightness control N _ B Note \
YBRTmax characteristics ~ 3 | 4 ov BV ON |OFF |OFF OFF 1 Ve ), 0.8 141 Vv
c :
Yt Frequency -1 4 |sGa| - 2v| - | - |6v| - [on|orr|orelorr| 1 Iveg "t -2 2 6| dB
characteristics 3G4 13
DG Differential gain | 4 sgz - BN |- BV/ — |ONOFF |OFF|OFF| 1 Vool "5¢° 0] %
: Horizontal blanking| 4 | D | _ | _ Note ;
H.BLKTH threshold voltage | 1A |SG5 2V [53% ON/{OFF [OFF|OFF| 1 V,CC 5 | 975 1 10.25 |1 10.75 v
YVBLK | Vertical blanking voitagel 4 | = | — [ = | = | = |6V]| — |ON|OFF|OFF[OFF| T [Vccioters] 9.3 98! 105 \4
% :“~=" indicates OPEN.
MITSUBISHI
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MITSUBISHI ICs (TV)

M51391ASP

PAL/NTSC VIDEO CHROMA DEFLECTION

CHROMA SECTION
Test{input] Test conditions* Limits .
Symbol Parameter | ind D [17A] 10 |20A]23A] 25A|29A zs-f52s-4S26]S2s] 5oz 12A]Note] Min. | Typ. | Max. | o™t
Cmax Maximum output | 31 g(jg - |-— | = [VecVeo| — [ON|OFF|OFF[OFF| 1 Vcc_ 2.0 26 32 | Ve-p
GC g:i:::ma maximum | o Sf;? — | = | = [Voolved| ~ [ON|oFF|oFF|oFF| 1 iveclietsr| 41| 46| 51 | dB
ACC . 965
Acer -, 31 (08| -|-1]-1-|6v| - |ON|OFF|OFF|OFF| 1 |Vocletes] -8 | -25 o| d8
characteristics — 1 -~22d8
ACC ses| 1 1 | laul L B '
Accz Thoractaristios ~ 2 | 31 [veom 6v| — |ON|OFF|OFF|OFF| 1 [Veclotets| -2 | 04 3| 48
KIL ng,: operation 32%5 sG5| - | - | = | - [ev| - |on|oFF|orF|orr| 1 [Vocetsn| —34 | —28 | —22 | dB
D.KIL Killer color residual | 1A (S)Sg —|=1-1-16V| — |ON[OFF[OFFIOFF| 1 [Vcc|Nete2i 30 |mVe-p
CCmig | Color control 31 13951 _ | _ | - | = vee| - |oN|orF|oFF|oFF| 1 [Vecmotezl 065 | 0.95 | 1.35 | Vve-p
characteristics — 1 0dB
) Color control SG5| _ | _ | _ _ _ _
Comn | oo =2 | 3 |ods OV Ve — |ON|OFF|OFF|OFF| 1 [Vec]Notezs 40| -3 | dB
Color control SG5| _ | _t_ |y _
CCrmax characteristics — 3 31 0dB Vee[Voo| — |ON[OFFIOFF|OFF| 1 |Voc|Noteas 5 9 13| dB
d D
UCma | COlor tracking 3A|s65] — | — | - [vedev| - [ON|oFF{oFF|oFF| 1 |Voc 555 | 585 | 6.15 | V
characteristics — 1 0dB
: D
UCmin | Color trackin 3A|s6s| - | - | - tved3v| - [ON|oFF{oFF|oFF| 1 |vec 265| 295 325 | v
characteristics — 2 0dB .
. D .
UCmax | COlor tracking 3A[ses| - | - | - Voav| - |ON|oFF|oFF|oFF| 1 |veq g4l 87| 90| v
. characteristics — 3 0dB
APC pullin 23/ D _{1_1_1_ _ Note
apc1 | 20 P So6lsas BV/| — |ON|OFF|OFF|OFF| 1 o ™| 500 | 900 Hz
APC pullin 231D | _|_t_1_ _ Note
APC2 |t P 061566 6v/| — [ON|OFF|OFF|OFF| 1 fVec "' | 870 | 1500 Hz
Demodulated 1A Note .
Doc outout DG voltege | 2a | = | = | == | BY| ~ [ON|oFF|oFF|oFF| 1 Vel 37| 65| 7O | 75
Doftset Demodulated OC offset | — [ — | — [~ | = [ —|16BV]| = |- 1= | = | —|—| — |Notezs 0.3
Demodulated output ESer) || _
Drmax sk m ool oo | 1A 08 ev| — |ore|orrF|oFe|oFe| 2 |vee 37| 47| 57| ve-p
- : E $67
De-v Sen;(tg;;““”'a*m” 1A 02| = | = | = | ~ |Bv| ~ OFF|OFF OFF oFF | 2 fvec 225 | 275 | 325 | Ve-p
: H £ 367
R/g | Demodulation ratio | 5 6.2 | - | = | - | - |BV| ~ |0FF |oFF |0FF |0FF| 2 [vec| "3*| 058 | 066 | 073 | -
E 867 .
ADysH | Demodulated output |5, 35T |} oy (ev] — |oFF|oFF|oFF|oFF] 2 Voo 35 |mVe-p
1H level difference VPP 30
Demodulated LN U O O A _ X Note
Cleak oo correr toak | 24 Bv/| — |ON|oFF|0FF|OFF| 1 [Voc| ™t 02 | ve-p
Vo3 Pin @ voltage (killer ON) 23 | — [ — | — [ = | — [6V{ — |ON|OFFION|OFF| 1 [Vcc 013 | 1.00
NTSC operaton | 1A |ESGT} | | | _ Vari Note
imse | o Cedtooe |20A| 82 6V ['2"!|oFF |oFF |OFF|ON| 2 [Vee "7 | 48| 515 | 55| Vv
Demodulated D .
NTSC B | ooe (ursey | 1A |S63| = | = | = | - [Vec|2v|ON/oFF|oFF|ON| 1 Ve 225 | 325 | 456 | Ve-p
NTSC Demodulation ratio Dol _1_t_ Note
R/B bt 24 |sce Vel 2V |ON|OFF0FF|ON| 1 Veq 57| 09| 10 | 11| -
PAL/NTSC demodulated —|ON Note
Ve/n ot o voresa T | 1A = | = | = [ = | - |82V |ONloFF|oFF| i | 1 ived ' 03] v
Flip-flop drive 280 1 o] _ Vari| Note
Ve oo (2| 858 6V/| — |ON|OFF|OFF o0FF| 1 [Vori) ot v
%1 “=" indicates OPEN.
MITSUBISHI
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MITSUBISHI ICs (TV)
M51391ASP

PAL/NTSC VIDEO CHROMA DEFLECTION

CHROMA SECTION (cont.)

| Testfinput Test conditions* ) Limits .
Symbol Parameter . logint D [17A] 19 [20A[23A]25A]29A 52+ F2+-528]S2a a1 2A]Note] Min | Typ. | Max. | o™
2
PAL/NTSC denodul ated 1 C
S8 output OC nffs:ta %g se2l |||~ 6V| — |ON|ON|OFF|OFF| 1 |Vcc|notess -
Demodulated 1 E(_i{_1_1|_ _
Daw output bandwidth | 2 |sc8| ~.|° 6V OFF [OFF |OFF|OFF| 2 {Vcc|dotes?] 0.8 1.0 MHz
cb Chroma input 31 |2 -| = | - | - [6v] - |oN]orF|orF|oFF| 1 [Vocpetss| - 10 | 1.4 Ve-p
dynamic range SG5
_v_p | PAL demodulated | 1A ESG8[ | | | -
ZRYP ) hase andle 24 | 433 BV | — |OFF [OFF|OFF [OFF | 2 [Vic]hetess 90 deg.
D
2Ry | NTSC demodulated | 1A} 5g| _ | _ | _ | _ |6v|2v|oN|oFF0FF|ON| 1 [Vechetsio 100 deg.
phase angle 2A | 0dB
Tmin 1A | 2 i Vari ) -27 | —47 | ~67 | deg.
- =-1- od1
Trrax NTSC TINT oA %(dSS 3% able ONJOFF|OFFJON| 1 [Vec|Not 20 | 40 | 60 | deg.
#:“=" indicates OPEN.
DEFLECTION SECTION
Symbol Parameter Test |Input Test conditions® Limits Unit
4 point] A | 9 |12A| 14115 Ve [22A] Ss [S14[S16|S17{S22[%42|S15|Note] Min. | Typ. | Max.
lcc —J | Circuit current A2|SGa| — |Vcc|6V|GND{ | — |ON|OFF| 1 [OFF {OFF |OFF |OFF 19 28 37| mA
) Horizontal oscillator _|_ Vari] _ Note
Vémin starting voltage VeciBV |GND label ON|OFF} 3 |OFF (OFF (OFF |OFF 2 5.2 6.2 \'
fuH Horizontal free run frequency — | ~ [Vec|6VIGND — |ON|OFF| 3 |OFF |OFF|OFF|OFF 15.45115625( 158 kHz
fPHIL Horizontal pulkin _ Note —-970| -600)| He
fer | range — 1 6 |SGb|6V Vec|6V|GND ON|OFF] 1 |OFF|OFF | OFF |OFF | ", 550 | + 900 =
frHaL Horizontal pulkin _ Note - 1100 — 700 | Hz
" range — 2 6 |SGb|6V [Vce BV |GND ON|OFF| 1 |OFF(ON|OFF|OFF{",, 650177000 ™
VCR SW 6 Vari Note |
VCR SW threshold voltage |22 SGb| — [Vce|BV|GND| || 1ONIOFF| 1 |OFF OFF jOFF| OFF ) i 5 5.5 8| Vv
Ven Asreament detection' o |5, _ hveclev|oNp| | - |ON|oFF| 1 |oFF|orF |oFF oFF 105| 11.3 v
maximum voltage
VoL Agreement detaction| o % _ | _ \voclavleno| | - |ON|orF| 3 |oFF |orF|orF|oFF 05| v
minimum voltage
Horizontal output _ _ Note
TH pulse amplitude 6 |SGa Vec| 6V [GND ON|OFF | 1 |OFF |OFF |OFF|OFF | ", 21 25 29| nsec
VHmin Horizontal output _ _ Note 004 0168 V
Vrimor voltage 6 {SGa Vce|6V|GND OFF|OFF| 1 |OFF{OFF |OFF |OFF ) ",." —— 37 395 28 v
tep Burst gate pulse position] 12 |SGa| — [Vce]6V|GND — |ON|[OFF| 1 |OFF|OFF|OFF |OFF Notesq 3.7 47 57| usec
tyso | Yertical free run 1o odevionn| | - |on|oF| 3 |orF|ofF orF|oFF 43| 444) 46| Hz
frequency 50(Hz)
Vertical free run _
fvso frequency B60(Hz) 13| - | — |Vcc|BV|GND ON|[OFF| 3 |ON|OFF |OFF [OFF » 505| 528 85| Hz
Vertical' pull-in _ Tl Note
fpvso range 50(Hz) 13 [SGe| — |Vec|BV|GND ONJOFF| 1 JOFF|OFF |OFF |OFF) ", 541 B5.7 58| Hz
Vertical pullin _ _ Note
frveo range B0(Hz) 13[SGe Vee|BV |GND ON|OFF[ 1 |ON|OFF|OFF|OFF 50 65 66.3 69| Hz
Vertical output pulse _ _ Note ’
T V50 amplitude 50(Hz) 13) - Vcc|BV|GND ON|OFF| 3 |OFF |OFF |OFF |OFF 5 474 544 614 usec
Vertical output pulse . Note
T V60 amplitude 60(Hz) 13} — | = [Vec|BV|GND — |ON|OFF| 3 |ONIOFF [OFF [OFF 52 474 544} . ‘614 M sec |
Verticai output _ _ Note
Vvmax maximum voltage 13{SGa Vec|6V |GND ON{OFF{ 1 |OFF|OFF |OFFOFF 53 3.2 4.2 Vo-p
. Vertical output Al _ Note
Vvmin minimum  voltage 13 SGa Ve QV GND ON|OFF{ 1 |OFF|OFF |OFF OFE 54 0.3 \'
PRamp Ramp peak voltage| 15 Sga — Vee|BV| — — |ON|OFF}| 1 |OFF|OFF {OFF ‘ON Ng;" 64 6.8 12 A
% : “=" indicates OPEN.
A |
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MITSUBISHI ICs (TV)

M51391ASP

PAL/NTSC VIDEO CHROMA DEFLECTION

DEFLECTION SECTION (cont.)

Symbol P + Test {lnput Test conditions® Limits Unit

v arameter  ioiml A | 9 [12A]14]15A]Vec|22] Se [S14[S16]S17[Szz[@e2[Sis Note| Min. | Typ. | Max.

VRemp | ‘Ramp amplitude |15 Sga ~ veelev] = | | - onlore| 1 |orr|orF|orr|on[*tel 15 | 18 | 21 | ve-e

: B

Gw Vertical open 13/s84| - (vec“isv| | - |onlon]| 3 |oFF|oFF|oN|orF(™| 16| 20| 24 | oB
loop gain 2048 5V 57
Sync separation input _ . _ Note

lss Sy separation et 12 — | — Vecl6V|Gho on|orr| 2 |orF|orF|orF|oFr[*t*| 007 | 0.1 | 015 | mA

Teopy | Burst gate pulse |51 A iy ddevionnl | - |ON{OFF| 1 |oFF{oFF|oFF|oFF ™| 035 | 05 | 0.7 | msec
timing —1 SGa 59

Teorp | Burst gate pulse |51 AL \odayono| | - |ON|OFF| 1 |oFF|oFF|oFF|oFF ™| 32 | 36 | 41 | msec
timing — 2 SGa 0

Vege | Tyback pulse 12| A |- ecleviow| | - lon|orr| 1 |orr|orr|oFF|orF|®| 50 | 85| 80| V
clamp voltage SGa g 61 i
Burst gate Al _ Note

Ve | B e e 12| 2 | - Vedlevien on|orF| 1 |oFF|oFF|oFF(oFF|™®| 105 | 110 | 115 | v

AFCZmin | AFC2 61 _|_|_lev _ Nate 0.8 4 | psec

oo ek range 128 = | ) OFF|0FF | 3 |oFF|OFF|oFF|  |"e i ———2° b ee

3 }
AFC2G | AFC2 loop gain 1281 = | = | = [BV|6HD| | ~ |OFF|OFF | 3 |oFF |oFF 0FF Mol 34| a1 | 49| dB

% : “=" indicates OPEN.

ELECTRICAL CHARACTERISTICS TEST METHOD
Video Section

Notel. Maximum Output "Ymax"
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 Vem
the testing value.

Vem (MVe.
b. GY =20 x Iog—z%m—vzz (dB)

Note3. Contrast Control Characteristics-1 "GYmid"
a. GYmid = Vco (Vrr)
Noted. Contrast Control Characteristics-2 "GYmin®
a. Test amplitude when not V blanking and make Vi
the testing value.

Vi
b. GYmin = 20 x log % (dB)

Note5. Contrast Control Characteristics-3 "GYmax®
a. Test amplitude when not V blanking and make Vc2
the testing value. i
Vi

C2
—— (dB
Vco (dB)

Note6. Video Tone Control Characteristics-1 “YTmid”
a. Test amplitude when not V blanking and make Vo
the testing value.
b. YTmid = V7o (Vp-p}

b. GYmia = 20 x log

Note7. Video Tone Control Characteristics-2 “YTmin”
a. Test amplitude when not V blanking and make Vi
the testing value.

b. Y Tmin = 20 x Iog‘\é}o (dB)

Note8. Video Tone Control Characteristics-3 "YTmax”
a. Test amplitude when not V blanking and make V2
the testing value.

Viz
. = — (dB
b. YTmax = 20 x log V1o (dB)
Note9. Peaking Value "YP*
a. Test amplitude when not V blanking.
b. Make Ve the testing value when SG2 is input.

c. Make Vr2 the testing value when SG3 is input.
Vp2

.YP = — (dB

d. YP 20x|ong'1 (aB)

Note10. Brightness Control Characteristics-1 "Yertmid®
a. Test DC voltage when not V blanking.
Note11. Brightness Control Characteristics-2 "Ysrrmin*

a. Same as note 10.
Note12. Brightness Control Characteristics-3 "Yerrmax”

a. Same as note 10.

| z MITSUBISHI
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PAL/NTSC VIDEO CHROMA DEFLECTION

Note13.Frequency Charac;eristics Y
a. Test amplitude when not V. blanking.

b. Make Vi the testing value when SG2 is input. .

" ¢. Make Vi2 the testing value when SG3 is input.
Vfz
b. Y¢=20x log v (dB)

Note14.Differential Gain ‘DG" .
a. Test amplitude when not V blanking.
b. Make Vs the testing value when 2.7V is input
into pin19.

c. Make Vez the testing value when 2.0V is input

. into pin19.

| Va1 - Vaz
Vaz

Note15.Horizontal Blanking Threshold Voltage *H.sik TH"
a. Apply vo'ltage 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. BLK"
a. Test voltage during V' blanking.

-d. DG=x x 100 (%)

Chroma Section
Note17.Chroma Maximum Gain "GC*
a. Test output-amplitude (p-p} and refer to the value
as VGC.
Vac (mVee)
Input Amplitude (=7.94mVe.p)
Note18.ACC Characteristics-1 "ACC1"
a. Test output amplitude (p-p).
b. Make Vao the testing value when SG& 0dB is input.
c. Make Va1 the testing value when SG5 -22dB is
input.

b. GC=20 x log dB)

d. ACC1=20 x log l\;:—; (uB)

Note19.ACC Characteristics-2 "ACC2*
a. In the same manner as in note 18, make Va2 the
testing value when SG5 + 6dB is input.

d. ACC2=20 x log \—\;% (dB)

Note20.Killer Operation Input "KIL*
a. Gradually attenuate the level of SG5.
b. While monitoring DC voltage of pin23, input level
of SG5 when voltage becomes less than 1V.
Note21.Killer Color Residual "D.KIL*
a. Test outbut amplitude within 1H interval.
Note22.Color Control Characteristics-1 *CCmid"
a. Test ou’tvput amplitude {p-p) and make Vcio the testing
value.

d. CCmid = Vcio (Vr-p)

Note23.Color Control Characteristics-2 *CCmin
a. Test output amplitude (p-p) and make Vc11 the testing
value.

b. CCmin= 20 x log % (dB)

Note24.Color Control Characteristics-3 "CCmax"
a. Test output amplitude (p-p) and make Vc12 the testing
value. '

b. CCmax=20 x log %z:—: (dB)

Note25.APC Pull-in Range-1 "APC1" .
a. Set so that the frequency of SG6 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(Hz) — Fau (H2)

Note26.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)

Note27.Demoduiated Output DC Voltage *Doc”
a. Test DC voltage at 1A and 2A.

Note28.Demodulated Qutput DC Offset "Doffset”
a. Caleculate each voltage difference of 1A and 2A
from the testing value of note 27.
Note29.Demodulation Ratio-1 "R/B"
a. Test output amplitude and make Drv the testing
value.

Dr-v
b. B =

Note30.Demodulated Qutput 1H Level Difference’A D/H*
a. Test both AC, DC for each 1H level difference.
Note31.Demodulated Output Carrier Leak *Cleak”
a. Test output carrier element for 1A and 2A.
Note32.NTSC Operation Control Voitage "Vitsc'
a. Gradually decrease voitage of 29A from the area °
of 8V.
b. Test the 29A voltage when signal ceases to be
output by 1A.
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Note33.Demodulation Ratio (NTSC)-1 “NTSC R/B*
a. Test output amplitude and make NTSCr the testing
value.

NTSCr
b. NTSC R/B = NTSCo

Note34.PAL/NTSC Demodulated Output DC Voltage
Difference "Ven" :
a. Test the difference in DC voltage when Szs is ON
and when it is OFF,
Note35.Flip-Flop Drive Voltage V"
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.
Note36.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.
Note37.Demodulated Output Bandwidth "Dew"
a. Set frequency of SG8 to 4.5MHz, and test output
amplitude of @ and @.
b. Gradually increase the frequency. of SG8.
c. Test output frequency -of D and @ when output
amplitude is 3dB less than when 4.5MHz is input.
Note38.Chroma Input Dynamic Range ‘CD"
a. Increase the level of SG5 and test the input amplitude
when output becomes distorted.
Note39.PAL Demodulated Phase Angle ‘4R - Y - P
a. Make R-Y-P the phase difference of 1A and 2A.
Note40.NTSC Demodulated Phase Angle "ZR - Y - N
a. Make R-Y-N the phase difference of 1A and 2A.
Note41.NTSC TINT “Tmin, Tmax"
a. Set oscilloscope to X-Y. Connect 1A to X and 2A
toY.
b. Open 29A and set SG6 frequency to 4.433619 MHz.
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
Note42.Horizontal Oscillator Starting Voltage *Vsmin®
a. Increase Vcc from OV.
b. Test Vec voltage where the output waveform cycle
of ® is approx. 64us.

Note43.Horizontal Pull-In Range-1 ‘feri, feriH"

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

b.Increase the frequency of SGb.

c. Test the SGb frequency when SGb and pin ® output
waveform become synchronized and make fu1 the
testing value.

d. frrit=fi1 — 1

e. Test the upper side pull-in in the same manner
and make fu1 the SGb frequency when the two
become synchronized.

f. feHtH= fu1 - fu

Note44.Horizontal Pull-n Range-2 “fera, frH2H"
a. Test in the same manner as note 43 and make
fiz the lower side pull-in frequency, and make fu2
the upper side pull-in frequency.

d. feHau = fo — fu
C. frrzn= fr2 ~ fu

Noted5.VCR Switch Threshold Voltage "VTR SW*
a. Set SGb frequency of note 43 immediately preceding
pull-in.
b. Increase 22A voltage from 6V and test voltage of
pin @ at time of pulkn.
Noted6.Horizontal Output Pulse Amplitude T "
Noted47.Hoarizontal Qutput Voltage *Vimin, Vimax"

PIN ®
OUTPUT
WAVEFORM IH VHmin VHmax
GND
Noted8.Burst Gate Puise Position “tce"
tGP
PIN @ OUTPUT
WAVEFORM

Note49.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.

B L24982L 0019792 177 IR AWESUT%FHEI
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Noteb50.Vertical Pull-ln Range 60 {Hz) “frveo”

a. Same as note 49.
Note51.Vertical Output Pulse Amplitude 50 (Hz) T vso*
Note52.Vertical Output Pulse Amplitude 60 (Hz) *T veo'
Note53.Vertical Output Maximum Voltage "Vvmax®
Note54.Vertical Output Minimum Voltage "Vvmin®

PIN ®
T VB0
= QUTPUT
T V6o Vmax WAVEFORM
Vvmin GND
!
Note55.Ramp Peak Voltage "PRamp’
Note56.Ramp Amplitude “VRamp®
\/'\/,\ PIN ©
OUTPUT
WAVEFORM
- . VRamp

PRamp

ov

Note57.Vertical Open Loop Gain 'Gw*
a. Test the output amplitude of pin @ and make Vvo

the testing value.
Vvo (mVpp)

dB
20 xlog Input Amplitude (=15.8mVrp-p) (d8)

b. Gwv =

Note58.Sync Separation Input Sensitivity Current "Iss”

a. Increase Is from .0 mA.

b. Test Is when burst gate pulse ceases to be output

by ®@.
Note59.Burst Gate Pulse Timing-1 *Tseri®

a. Test the time from SGa rise to burst gate pulse

rise.
Note60.Burst Gate Pulse Timing-2 *Tecr2"

a. Test burst gate pulse amplitude.
Note61.Flyback Pulse Clamp Voltage "Vrer"
Note62.Burst Gate Pulse Voltage "VsGp'

Note63.AFC2 interlock Range "AFC2min, AFC2max”

VBGP

VFBP

GND

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 AFC2mex.

Note64.AFC2 Loop Gain "AFC2G

a. Test the burst gate pulse position (tép) at AFC2min
of note 63 +1 us, and make tePmin the testing value.

b. Test .the burst gate pulse position at AFC2max -
1 ps sec and make termax the testing value.

AFC2max = AFC2min — 2 (1L Sec)
tGPrpin —~  1GPmax (u. Sec)

c. AFC2G =20 x log

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 puise amplitude are ‘as shown in the figure below.

2.Standard Conditions of Deflection Section for Testing

I"Z“t 9 [14A|18A|Vec| Ss | S1a | S16 | 17| S22 | Sis

SGa - |8V IGND ON {OFF| 1 |OFF|OFF|OFF

“="indicates OPEN.

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

g‘g“é 17A| 19 |20A|23A|25A | 20A52¢-1| 528 | S28 | S32

- - { - |6v| - |6VI] — |ON|OFF|OFF} 1
“~* indicates OPEN.

4.Unless designated otherwise, VCC = 12 V, Ta = 25°C.

HORIZONTAL
OUTPUT (PIN®)

8 usec

FLYBACK
PULSE

—4—;'-—12um
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INPUT SIGNAL

INPUT IMPEDANCE TEST CIRCUIT

SG No.

Signal contents

SG1

100kHz CW 3vp-p

8G2

100kHz CW 200mVp-p

SG3

2MHz  CW 200mVe-p

[

SG4

5MHz CW 200mVe-p

SG5

PAL simple
Chroma signal

eb (n) ® M gb (n+1y®e 1+ 1

I ) 100m
50mVP - P D ] VP _p

BURST CHROMA BURST CHROMA
TH () 1H Tn ¥ 1)

fsb (n) =1fsc (n) = 4.433619MHz (Same phase)

The correlation of phases
for the signals given
above is shown in the
figure above.

The phase correlation
with burst of ec(n) and ec
(n+1) does not always
have to be as shown in
the figure on the right,
especially because the
phases of burst signal
and chroma signal are
mutually adjustable when
testing phase correlation.

R-Y
ec (n)
eb (n) B~Y
eb (n+1)

ec {(n+1)

[o] _[g]

vce

10u
0]

o.o1uf%
T1I*

SG6

With chroma signals for SG5, the phase of burst
and chroma signals should be the same and the
frequency should be adjustable.

SG7

4.42MHz CW 0.2~0.5Vp-p

SG8

45~6MHz CW 0.3Ve-p

SG9

SGS, fsb (Burst) = 4.433619MHz,
fsc (Chroma) = 4.53MHz

SGa

Input  for sync
separation should
be APL 100 %
standard = 5
combined  image 2u 5w sec
signal 1.5VP-p sec L

for PAL system L | -l_
such as illustrated
by the figure on
the right.

64 u'sec

5 u sec

Bk

1

[l

3!@1@@1@@@@@@5’“

SGb

SGe

I | 2vp-p Duty S0%
I l , 2vpP-pP Duty 95%

SGd

2kHz CW 500mVe - p = 0dB

-
b

M51391ASP

mmweu
L
+

Capacitance: F

Units Resistance: Q

G o [
10u

7

4

(2]
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TEST CIRCUIT
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TYPICAL CHARACTERISTICS

THERMAL DERATING (MAXIMUM RATING)
1.5

05 *s

POWER DISSIPATION Pd (W)

-
»
.
.

o _
0 25 50 75 100 125 150

AMBIENT TEMPERATURE Ta (*C)
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APPLICATION EXAMPLE
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