MITSUBISHI ICs (TV)

M51391ASP

PAL/NTSC VIDEO CHROMA DEFLECTION

DESCRIPTION
The M51391ASP is a semiconductor integrated circuit for
videa, chroma, and deflection signal processing. Combined

PIN CONFIGURATION (TOP VIEW)

with IC MB1346AP for VIF/SIF, it realizes practical color By OUT L] 32] R-Y IN \

. . Ry out [2] 37] CHROMA OUT
television using only two IC components. COLOR TRACKING ouT [3] [30] B-Y IN
Circuit configuration includes built-in sync separation, Y OUT L4] [29] IDENT FILTERNTSC TINT CONTROL

. ; ; ; GnD [E] 28] cHrOMA vCO

hon.zontal AFC, horizontal oscillator, honzont‘al count-down, woutle] =z [arc FLTER

vertical count-down, contrast control, luminance control, arct FLTER[Z] O - (6] ACCKILLER FILTER @

picture gquality control, ACC/killer detector, ident detector, VCC (DEFLECTION SYSTEM) [E] & [20] CONTRAST CONT/BURST CLEANNG
: : AGREEMENT DETECTION FLTER [2] = [22] ACCHILLER FILTER (1WSERVICE SWITCH

APC detector, chroma osc?nllator, NTSC tint control, and H. OSCILLATOR oUT [ 2 B8 00L0R SATURATION CONTROL

chroma demodulator functions. H. OSCILLATOR IN[I] 0 COLOR SIGNAL INNCR SWITCH

The M51390ASP is packaged as a 32-pin, bipolar monolithic, FBP IN, BGP OUT [ig] ]2 Ve MIDEQ, CHROMA SYSTEM)

v. out [i3] 130] BRIGHTNESS CONTROL
v. RETURN 1] 9] PEDESTAL CLAMP
) . v. Ramp B} BRA
FEATURES _ SYNC SEPARATION ‘IN [1&] - |1 viDeo TONE CONTROLSS) SWITCH

@ 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  APPLICATION

and reliability of the television set itself while contributing  pa| /SECAM Dual System PAL/SECAM/NTSC System Color

formed plastic shrink DIP.

Qutline 3ZP4B

to lower power consumption. Television Receiver

# Places of adjustment and number of external components
are minimized. o RECOMMENDED OPERATING CONDITION

® NTSC system switch enables construction of a PALINTSC  Sypply Voltage Range ...ooovvvovvvvevveeeeooooeeo, 10.0~12.5V
system with a minimal amount of peripheral components. Rated Supply Voltage..‘......,.....................; ................. 12.0v

{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 muting, automatic _channel
selection, etc.

# 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.

M513095P . MS1391ASP

Color demodulation ratio - | Conforms with CCIP. Red is mors pronounced than M51309SP,
Luminance control polarity Becomes brighter as control voltage is increased, Becomes darker as control voltags is decraased.
Horizontal output pulse amplitude 24 u sec 26 | ssc

- A Sampling DC feedback system Ramp generation system
Vertical system High gain (500B) Low gain (20dB)
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MITSUBISHI ICs (TV) -

M51391ASP

PAL/NTSC VIDEO CHROMA DEFLECTION

BLOCK DIAGRAM
COLOR SATURATION Vec (VIDED,
CONTRAST CONTROL/ v
APC FILTER NTROL
BURST CLEANING poc/kiLieR - COLOR SignaL CiHOMA SYSTEM)
IDENT FILTER/ CHROMA ACC/KILLER / FILTER(1) / INPUT/ / BRIGHTNESS PEDESTAL
NTSC TINT CONTROL vCo FILTER (2} | SERVICE SWITCH/ VCR SWITCH CONTROL CLAMP
—O— OO« @—@—@
chioms | i — i
uUTPUT 3! r———I_" 1 l l { i 18})Y INPUT
NTSC APC ACC/KILLER 15T BAD L} LUMI || PEDESTAL VIDED
sw [ nnecmnl VeO | |'beTECTOR S INANCE] cLap [TFONTRASTI o€ 1=
| — 1 j I VIDEQ
—T —b 70 BAND ¥ 50/ 60 TONE
DENT +45C | PASS NTROV
Bt DETECTOR VIR || e Fim| | AMP sw oy 60
INPUT sw ]I ar J ! SWITCH
h {
i — [ o L
by NTSC PAL 1 HORIZONTAL *{_PULSE r COUNT-DOWN
R TINT sw ] CQuNT- I
: P & e s (1) EPAGATION
AFC-2 ELIMINATOR ] S
o CHSOMA . e ! i ] SEPARAT 10N INPUT
! MODULATO HORIZONTAL AFC =1 AGREEMENT HORIZONTAL VERTICAL RAMP ' ‘
L PRE-DRIVER DETECTION Voo - | DRIVER GENERATOR —I
1 N N i S e e S
OST—PTJT OR—\LrJT : ncoumG 0 Y GND | AFC1 |32¥EE‘1‘EH ggglzuuTALHnmzoum ‘ Vga#ng\L |  VERTICAL
UTP ACKING OUTPUT FILTER ILLATOR 0SC ILLATOR R
ouTPUT HORIZONTAL FILTER QUTPUT . INPUT  FBP INPUT/  VERTICAL
OUTPUT  Vco(DEFLECTION SYSTEM) BGP OUTPUT RETURN
ABSOLUTE MAXIMUM RATINGS
Symbol Parameter Ratings Unit
Vee Supply voltage 13 1
Pd Power dissipation 1.25 w
Surge Surge voltage resistance + 200 -V
Vig Pin @ voltage 0.28Vcc + 6 \'i
hs Pin @3 output current -6 mA
112 Pin @ input current -1.0 mA
Topr Operating temparature - 20~65 C
Tstg Storage temperature - 40~125 C
ELECTRICAL CHARACTERISTICS (Ta=25°C unless otherwise noted)
VIDEQ CHROMA INPUT IMPEDANCE
Test - Limits .
Symbol Parameter point Test conditions Min 1 Typ. | Max. | Unit
Ri 18 Video input resistance 18 ] kQ
Cios Video input capacitance 18 55 pF
Rian Picture quality input resistance 17 97 kQ
Cian Picture quality input capacitance 17 B pF
Ri (z2) Chroma input resistance 22 | Voo =12V, Test with LCR meter, 2 k
Ci 22 Chroma input_capacitance 22 | 443MHz, 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
MITSUBISHI
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MITSUBISHI ICs (TV)
M51391ASP

PAL/NTSC VIDEO CHROMA DEFLECTION

MAXIMUM OUTPUT CURRENT
. Recommended | Maximum ,
Symbol Pin No. value | value Unit
I 0] 20, 40 mA
I2 @ 2.0 40 mA
I3 @ 2.0 4.0 mA
la @ 2.0 4.0 mA
ls 3.0 8.0 mA
ho ® 1.0 30 mA
l13 ® 15 - 30 mA
131 ® 5.0 10.0 mA
ELECTRICAL CHARACTERISTICS
VIDEO SECTION
' Test Input Test conditions* Limits .
Symbol ‘ Parameter |:Join'('I C |17A] 19| 204|234 25A | 29A S24-1524-4 S26|S28[Saz [ 12A[Note| Min. Typ. | Max. Unit
Icc ~ YC | Circuit current Al = =[=-1~-1-{-1- [ON]oFF|oFF|OFF| 1 [Vcc 35 49 63| mA
Ymax Maximum output 4 18G1} = [ =1 = ~ [Vec| — [ON|OFF|OFF{OFF] 1 [Vecibote 1| 7.5 86| - Ve-p
GY Video _amplifier gain | 4 [SG2[ — [2V] — | ~ [vecl — [ON|OFF]OFF|OFF] 1 [Vocwte 2, 18 21 24| dB

] ) Contrast control
GYmi characteristics — 1

4

4 [sG2| - |2v| - | - {6v| - [ON|oFF|oFF|oFF| 1 [vedetesl 07 | 10| 1.4 ve-s
GYmn | Gomtrast contral | 4 Hsgol oyl — | - fov] - |on]ore[orr|ore| 1 chluum -40| -30| dB

4

4

characteristics- — 2

G max " | Contrast _control
characteristics — 3

§G2{ - [2V| — | — [Vce| — [ONJOFF|OFF OFF( 1 [Vecftote 57 4.0 70| 100| dB

ST Video tone control
Y Tmid characteristics — 1 SG3; - j2v| - | — |8V]| — |ON OFF |OFF[OFF[ 1 |Vogdete 5| 0.9 13 1.8 | Ver-p
YTmin | Jpoe0 tone contol | 4 |sGaved2v| - | - |6v] - |on|orF|oF|oFF| 1 vec worl ~11 1 =8| -5| dB
Video tone control
Y Tmax characteristics — 3 4 |SG3L5v[2v| — | — |B8V] — |ONJOFF|OFF|OFF| 1 [VogiNote 8 2 51 8| dB
S . .
YP Peaking value 4 %g =|2V| = | = |BV| — |ON|OFF|OFF OFF| 1 |Vcolwotes| 05 35 65| dB
_ Brightness control 1 N B Note ’
YBRTmid characteristics — | 4 | - ev ev ON|OFF |OFF [OFF| 1 [Vee| 3.9 45 5.1 A
) Brightness control N I _ _ Note
YBRTmin characteristics — 2 | 4 Vee ev ON | OFF [OFF|OFF| 1 VCQ " 86 9.2 0.8 v
Brightness controi N _ B Note ‘ \
YeRTmax | (roniess control | 4 Ov| - |6v| = |ON|oFF |oFF|oFF | 1 vec! " 08| 14 v
Frequency . c | | e Note |
Y characteristios 4 3883 2V 6v ON|OFF[OFF{OFF| 1 [Veg) 13 2 2 6, dB
DG Differential gain | 4 | .S~ 2% — | - |ev — 1ON[0FF ofF]oFF| 1 V| "° 10| %
' Horizontal blanking] 4 | D | _ | _ ‘ Mote L
H.BLKTH threshold voltage | 1A |SG5 2v ev ON/|OFF [OFF |OFF | 1 Vgc 5t 975 | 10256 | 10.75 v
YVBLK | Vertical blanking voitagsl 4 | = | = | — | = | = [6V| — |ON|OFF|OFF[OFF] T [Wcolnotsts| 9.3 g8 105 v
% :“~" 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 |\ i D [17A] 10 |20A]23A| Z5A | 29A 2415264 526] G20 Sz 12A]Note] Mim. | Typ. | Max. | =t
Crmax Maximum output | 31 ggg - = | = Vec{Veg| — |ON|OFF|OFF|OFF | 1 ch 2.0 2.6 3.2 | Ve-p
GC g:ifma maximum | 41 Sf;? — | = | = MocVee| - [ON|oFF|oFF|oFF| 1 Iveclwtsr| 41| 46| 51| aB
ACC . SG8
Acct " 31 |odB| - | = | - | - |8v| - |On|orF{orr|oFF| 1 [Vecletes| -8 -25| . o | o8B
characteristics — 1 -224B
ACC ses| ||| laul L _ '
Acce | S ies—2 |3 o v | — |oN|oFF|oFF|oFF| 1 [Vocieets| -2 | 04 3| g8
KIL .'ﬁ'.','ﬁi operation 3535 sG5| - | - | - | - lev| - |oN|oFF|orF|orF| 1 Ivoclotsn] —34 | —28 | —22 | dB
D.KIL Killer color residual | 1A ?)Sg — | =1—=1-16VY| — |ON|OFF|OFFIOFF| } [Vco|notezi 30 [mVe-p
CCmg | Color control 31 (385 _ | _ | = | = ve| - |onorr|orFlore| 1 [Vedote2 068 | 005 | 135 | ve-p
characteristics — 1 0dB
CCmin | Color control 31 [385| _ | _ | - |oviveo| ~ [ON|orF|orF|oFF| 1 [Vad]setezs —40| -36 | dB
characteristics — 2 0dB
CCmax | COlor control 31 [365] _ | - | = IVooVeo| - |ON|oFF|oFF|oFF| 1 vochotedl 5| 9] 13| dB
characteristics — 3 0dB
N . D
UCmg | Color tracking 3A 865} - | — | - [Vec|ev| — [ONJOFF1OFF[oFF] 1 |vec 555 | 5851 815 | V
characteristics — 1 OdB
: D
UCmin | Color tracking 3A 65| - | - | - vod3v| - [oN|oFriore|oFF| 1 Ivee 265| 295 | 325 | V
characteristics — 2 0dB ,
. D .
UCmax | COlOr tracking 3A165| = | - | = VooV - [ON|oFF|oFF|oFF| 1 [vee 84| 87| 90| Vv
- characteristics — 3 048
APC pull-in 231D _ 1 _|_1I_ _ Note
APCI | APC P lsos 6v| — [ON|OFF|OFF[OFF| 1 [Vee] ™| 500 | 900 Hz
APC puli-in 23| D _|_t_|_ _ Note
APC2 | Poe YT AT 6v| - |ON|ore|oFF|orF| 1 tved ™| 870 | 1500 Hz
Demodulated 1A _ Mote :
Doc e vaitage | 2a | = | =1~ | |~ |8V| - |on|oFF|orFloFF| 1 veq 5| B5| TO| 75
Doffsat Demoduiated DC offset | — | — | — |~ | = | —I16V]| = | =1 =|=1=1 =1 — [NoteB 0.3
Demodulated output ESeT 1 1| _ _ ,
Do | o e e | 1A 0.8 6v| — |ofe|oFF|oFF|oFF| 2 Voo 37| 47| 57| Veep
- H E $67
De-v Sen;tg;;““”'at'c’” 1A [0 = | = | = | V| ~ [oFF |oFF |ofF |0FF | 2 [vec 225 | 275 | 325 | Ve-p
i : £ .567
R/g | Depodulaton ratio| op Foz | — | — | — | — \6v| - |oFF|0FF 0FF|0FF| 2 |Vec| "3*| 058 | 066 | 073 | -
E $G7 ’
AD/H | Demodulated output |5, [F85T | oy eyl — |oFF|oFF|orF|oFF| 2 [vec] "t 35 |mVe-p
1H level difference P-p 30
Demodulated 17N R R O N _ : Nots
Cleok e - ook | 24 6v| - |ON|oFF|oFF|oFF| 1 Jvec ™ 02 | ve.p
Vo3 Pin @ voltage (kiler ON)] 23 | — | — | = | — | = |B6V{ — {ON|OFFION|OFF| 1 [Vcc 013 | 1.00
NTSC operation | 1A [ESE" | | | _ Vari Note
Vitse | oo s |29 &2 BV |11 |OFF |OFF|OFF|ON| 2 Voo| "5®| 48| 515 | 55| V
Demodulated D .
NTSC B| ooes titsey | 1A[388) = | = | = | = [Vec|2v|ON]oFF |oFF|ON| 1 vee 225 | 325 | 455 | Ve-p
NTSC Demedulation ratio D Note
R e 2 1868 | - | - | - | - |Veo|2V|ON|OFFOFF|ON] 1 [vec "5 | 09| 10| 11| -
PAL/NTSC demodulated —|ON Nate
Ve | et s | 1A | = | = | = | = | - |v|av|onjorF|orF| L | 1 oo "% 03| v
Flip-flop drive AN A R _ Vari| Note ‘
Ver b o358 6V | — |ON|OFF|oFF|oFF | 1 [tari tet Vv

*: “=" indicates OPEN.
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MITSUBISHI ICs (TV)
M51391ASP

PAL/NTSC VIDEO CHROMA DEFLECTION

CHROMA SECTION (cont.)

[Tastnput Test conditions® ‘ i Limits

Symbol Perameter  locint] D {17A] 19 [20A]23A]25A[29A s G- 4520820 ]Sas 1 A Note] Min. | Tym. | Max. | Mt
4
ss 1 1805%| | [~ | - 8v] - [on]on|ore]orr| 1 oderas -
Demodulated 1 El_i__1_ _
Daw output bandwidth | 2 |scgl ~ ] 8V OFF{OFF |OFF|OFF| 2 [Vcc]wetes?) 0.8 1.0 , MHz
ch Chroma input 31 |2 | =l = | = | - [6v| - |ON|oFF|oFF|oFF| 1 IVechorss| - 10 | 1.4 Vp-p
dynamic range SG5
v.p | PAL demodulated | 1A [ESS8[ | || - e '
ZR-Y-P phase angle 2A Jﬁﬂsza - 51% OFF|OFF [OFF|OFF} 2 [Vcg mw.w 90 deg.
D
2Ry—x | NTSC demodulated | 1A [s5g] _ | _ | _ | _ |gv|2v|ONjoFFI0FF|ON| 1 Ivectotsso 100 des.
phase angle 2A | 0dB
Tmin LN 1~ N I O Vari ' —27 | —47 | ~67 | deg.
Troa NTSC TINT oA %gg Bv sble ON|OFF|OFFION| 1 [Veg|Notest T20 | +40 | 60 | deo.
®:“=" indicates OPEN.
DEFLECTION SECTION
Symbol Parameter Test |Input - Test conditions® Limits Unit
t4 point) A | G [12A) 141154 Ve |22A] S6 {S14|S16|S17{S22[S242[S15Note]| Min. | Typ. | Max. :
lec—J Circuit current A2 |SGa| — [Vco|BV{GND{ | — [ON|OFF| 1 |OFF{OFF|OFF |OFF 19 28 37| mA
! Horizontal oscillator | Varil _ Nat o
Vamin starting voltage 6 Vo6V |GND ble ON|OFF| 3 |OFF|GFF | QFF JOFF 4; b2 6.2 v
fH Harizontal fres run frequency | 6 | — | ~ [Vec|BVIGND ~ |ON|OFF| 3 |OFF {OFF |OFF |OFF 15.4515625| 158 kHz
frHIL Horizontal pulk-in _ Noto - 970 -600| Hz
femn | range — 1 B |SGb|6V|Vcei6V|GND ONJOFF}| 1 |OFF|OFF|OFF|OFF 8 [ 3550 + 900 Hiz
feuzL Horizontal pull-in _ Note - 1100 - 700 | Hz
F—" range — 2 6 (SGb|6V [Voc|BV|GND ON|OFF| 1 |OFF|ON|OFF]OFF|",, 65013 1000 e
VCR SW 6 ' Vari Note [
VCR SW threshold voltage |22 SGb| — |Vcco|B6V|GND abe ON|OFF| 1 |OFF|OFF jOFF|OFF |, 5 5.5 6 V
Agreement detection _ a '
Vau maximum vol tage 9 |SGa Vce|BV|GND ON|OFF{ 1 |OFF|OFF|OFF |OFF 105 11.3 Y
VeL Agreement detection o 1 _ | _ lyeclayiaNn] | - [ON|oFF| 3 |oFF|oFF|oFF |oFF ' 05| v
minimum voltage
Horizontal output _ _ Note
TH pulse amplitude B [SGa Ve BV [GND ONI|OFF| 1 |OFF|OFF | OFF |OFF & 21 25 29| usec
VHmin Horizontal output _ _ Note 004 0.16] V
Viimon voltage B [SGa Vcc|6V|GND OFF|OFF| 1 |OFF{OFF |QFF |OFF ) ", — 37 295 280V
top Burst gate pulse position 12 1SGa| — [Vcc]BV|GND — |ON|OFF{ 1 |OFF |OFF|OFF [OFF pote4d 3.7 47 57| usec
fuso | yertioal free un g\ | heclevion| | - [ON|oFF| 3 |oF|oFF |orF |orF 43| 444] 48| Hz
frequency 50(Hz)
Vertical free run _
fvso frequency 60(Hz) 13| = | — VeclBV|GND ONJOFF| 3 |ON|OFF|OFF{OFF | 505 52.8 85| Hz
Vertical puflin _ 1 Note
frPvso range 50(Hz) 13|SGe| — |Voc|BV|GND ONJOFF| 1 |OFF (OFF |OFF[OFF | ", 541 657 B8| Hz
fruso | pereca S 113]sGo| - [Vaclev|aw| | - |oNfore| 1 [onofe |orF|oFF| | 65| eea| B9
Vertical output pulse o - Note :
T V50 amplitude 50(Hz) 13 Vce|6V|GND ON|OFF| 3 |OFF|OFF |OFF |OFF 5 474 b44] 614 usec
TVEO | e st (18] | - [Vee[BV|GND] - | ~ |ONOFF| 3 [ON|OFF[ofF|oFF|"*| 474} 544|614 wseo.
Vertical output _ _ Note
Vvmax maximum voltage 13{SGa Vel 6V GND ON|OFF} 1 |OFF|OFF |OFF 1OFF [ " 3.2 4.2 Vo-p
. Vertical outpuyt A _ : Nots
Vvmin minimum _ voltage ‘13 SGa Vee 6y GND ON|OFF| 1 |OFF|OFF |OFF OFF 51 0.3 v
PRamp | Remp peak voltage| 15| | — Iveclev| — | | - onfore| 1 |or|orForF[oni"e| 64| 68 72| Vv
% : “=" indicates OPEN.
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MITSUBISHI ICs (TV)

M51391ASP

PAL/NTSC VIDEO CHROMA DEFLECTION

DEFLECTION SECTION (cont.)

Symbol Parameter Test {Input Test conditions® Limits Unit

Y ere point| A | 9 [12A]14]15A[Vec[224] Se [S14]S16]S17[Szz[ws2[S15[Note] Min. | Typ. | Max.

VRamp | Ramp amplitude 15 Sga - Mcoe|6V] — — |ON|OFF| 1 |0FF[OFF |OFF|ON "g;e 15 18 2.1 | Ve-p
Vartical open B | 144 _ Note

Gw oo qain 13]s6d - |Veclg 16V ON|ON| 3 |oFF|oFF|ONJoFF|™®| 16 | 20| 24| dB
Sync separation input _ ! _ Note

lss Sne separation Wnputi 12| — | - [VoolBV /6D ON|orF| 2 |oFF |oFF|oFF |OFF (™%} 0.07 | 0.1 | 015 | ma

Teopy | Burst gate pulse | o1 AN Iy davionl | - |ON|oFF| 1 |oFF|oFF|oFF|oFF "] 035 | 05 | 07 | usec
timing — 1 SGa 59

Teor | porse 98 PUse 12 o] = Veclav|oNo| | — |oNoFF| 1 JoFF [orF|oFF|oFF "5 32 | 36 | 41 | wseo
Flyback pulse Al _ ote ‘

Vrep idonioliouad 12|, |~ [VecBV|eND ON|OFF| 1 |oFF|OFF|OFF|0FF|"i°| 50 | 85 | 60 | V

Vacp Burst gate 12! A [ = lveclaviann| | - |onjorr| 1 [oFF|oFF[oFF|oFF| ™| 105 | 110 | 115 | Vv
pulse voltage SGa 62

AFCZmin | AFC2 61 _[_|_lav ~ Note 0.8 4 | usec

AFCoe] mtgtock range 128 = | BV/|GND OFF|OFF| 3 |OFF |OFF|OFF|  |'05* —— 55 .

3 i
AFC2G | AFC2 loop gain  [128f ~ | = | — |6V|6HD| | ~ |OFF|OFF| 3 |oFF|OFF oFF Mol 34| 41| 49| B

%« “=" 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.

Vom (mVp.
b. GY =20 x iog—z‘:;)({”-m—\;_‘:) (dB)

Note3. Contrast Control Characteristics-1 "GYmid"
a. GYmid = Vco (Ve-p)
Noted. Contrast Control Characteristics-2 "GYmin®

a. Test amplitude when not V blanking and make Ve
the testing value.

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

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

Vi
b. GYmia= 20 x log VCT; {dB)

Note6. Video Tone Control Characteristics-1 “YTmid”
a. Test amplitude when nat V blanking and make Vro
the testing value. '
b. YTmia = V1o (Vp-p}

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

V1 4B)
V1o

b. YTmin=20x Iog
Note8. Video Tone Control Characteristics-3 “YTmax”
a. Test amplitude when not V blanking and make V2
the testing value.

b. YTmax = 20 X IOQ%}E’)‘ (dB>

Note9. Peaking Value "YP*
a. Test amplitude when not V blanking.
b. Make Vp the testing value when SG2 is input.
c. Make Vpz the testing value when SG3 is input.

d. YP =20 x Iog% (dB)

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

a. Same as note 10.
Note12. Brightness Control Characteristics-3 "YerRimax’
a. Same as note 10.

‘ x MITSUBISHI
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MITSUBISHI ICs (TV)
M51391ASP

PAL/NTSC VIDEO CHROMA DEFLECTION

Note13.Frequency Characteristics Y
a. Test amplitude when not V. blanking.

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

" ¢. Make Vi2 the testing value when SG3 is input.

Vi
b. Yr=20x log 1~ (dB)

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

c. Make Va2 the testing value when 2.0V is input

. into pin19.

_ IVG’1 - VGzI
=X Ve

Note15.Horizontal Blanking Thresho!ld Voltage *H.sik Tv"
a. Apply vo'ltage 10 pin@ and increase from 8V.
.b. Test the voltage of pin@ when signal ceases to
be output by 1A.
Note16.Vertical Blanking Voltage "Yv. Bk
a. Test voltage during V- blanking.

-d. DG x 100 (%) -

Chroma Section
Note17.Chroma Maximum Gain "GC"
~ a. Test output-amplitude (p-p) and refer to the value
as VGC.
Vec (mVpee) -
Input Amplitude (=7.94mVp.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\;:—; (dB)

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

d. ACC2= 20 x log \—6% (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‘t'put amplitude {p-p) and make Vcio the testing
value.

d. CCmid = Ve (Ve-p)

Note23.Color Control Characteristics-2 "CCmin®
a. Test output amplitude (p-p) and make Vci1 the testing
value.

b. CCrmin= 20 x log % (dB)

Note24.Color Control Characteris‘tics-S' *CCmax"
a. Test output amplitude (p-p) and make Vc12 the testing
value. '
b. CCmax= 20 x log ez (dB)
) Vew
Note25.APC Pullin Range-t "APC1® 1
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 (Hz)

Note28.APC Pull-In Range-2 ‘APC2’
a. Set so that the frequency of SG6 is more than
4.434MHz and pin@ is Lo. y
b. Gradually decrease the frequency of SG8.
c. Test the frequency when the voltage of pin®
changes from Lo to Hi and make FAd the testing
value.

d. APC2=Fad (Hz2) - 4433619 (Hz)

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

Note28.Demodulated Qutput DC Offset "Doffset’
a. Calculate 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 Drr the testing
value.
Dr-v
De-v

Note30.Demodulated Output 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 Voltage "Vntsc®
a. Gradually decrease voitage of 29A from the area -
of 8v.
b. Test the 29A voltage when signal ceases to be
output by 1A,

b. R/B =
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Note33.Demodulation Ratio (NTSC)-1 “NTSC R/B"
a. Test output amplitude and make NTSCr the testing
value.
NTSCr
NTSCe

Note34.PAL/NTSC Demodulated Output DC Voltage
Difference "Vemn' ‘
a. Test the difference in DC voltage when Sz2e is ON
and when it is OFF,
Note35:F|ip-FIop Drive Voltage "Vee"
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 Qperation *SS*
a. No output signa! 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 @ and @ when output
amplitude is 3dB less than when 4.5MHz is input.
Note38.Chroma !nput Dynamic Range 'CD"
a.Increase the level of SG5 and test the input amplitude
when output becomes distorted.
Note39.PAL Demodulated Phase Angle *ZR - 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.
Noted1.NTSC TINT "Tmin, Tmax"
a. Set oscilloscope to X-Y. Connect 1A to X and 2A
o Y.
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.
e. Make Tmax the remainder of subtracting 180° from
the angle when 29A was set to 1V.

b. NTSC RB =

Deflection Section
Note42.Horizontal Oscillator Starting Voltage "Vsmin®
a. Increase Vcc from OV.
b. Test Vcc voltage where the output waveform cycle
of ® is approx. 64ps.

Noted3.Horizontal Pull-ln Range-1 *fehn, fern®

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. ferie= fi1 — fn

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

f. feHtH= f1 — fu

Note44.Horizontal Pull-ln Range-2 *frHat, frHzu"
a. Test in the same manner as note 43 and make
fie the lower side pull-in frequency, and make fh2
the upper side pull-in frequency.

d. frHoL= fz — fu

c. frHzn= frz - T

Noted5.VCR Switch Threshold Voltage "VIR 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 puilin.
Noted6.Horizontal Qutput Puise Amplitude T "
Noted7.Horizontal Output Voltage *Vemin, Vimax"

PIN &
OUTPUT

WAVEFORM TH VHmin VHmax

GND

NotedB.Burst Gate Puise Position “tce"

tGP
PIN @ OUTPUT
WAVEFORM

Noted49.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 SGe and test the SGe
frequency when SGc and the output waveform of
pin @ become synchronized.

B L24982L 0019792 177 WA AWESUT%CQSHI
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Noteb0.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 Qutput Maximum Voltage "Vvmax"
Note54.Vertical Output Minimum Voltage "Vvmin®

PIN @
T VBQ
e QUTPUT
T Veo Vvmex WAVEFORM
Vvmin GND
!
Note55.Ramp Peak Voltage "PRamp"
Note56.Ramp Amplitude "VRamp*
\f\f\ 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.
20 x log - Vvo. (mV.P-P)
Input Amplitude (=15.8mVpr)

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 "Tsce1”

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 "Vegp'

Note63.AFC2 interlock Range "AFC2min, AFCZmax"

b. Gvv = (dB)

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 AFC2max.

Note64.AFC2 Loop Gain *AFC2G ‘

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

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

AFC2max = AFC2min — 2 (| Sec)
tGPn:\in —  tGPmax (L 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

c. AFC2G =20 x log

Inzut g |14A|15A|Vee| Se | S1a| S1s S17 S22 8is

SGa - [ B8V |GND| = [ON [OFF| 1| [OFF|QFF|OFF

“=" indicates OPEN.

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

g“’D“é 17| 19 [20A|23A|25A[29A 524 1| S26 | S20 | S22

= [ - | -|ev] - |6ev| - |ON|OFF[OFF| 1

“~" indicates OPEN.

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

HORIZONTAL
OUTPUT (PIN®)

8 u sec

FLYBACK
PULSE

120500
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INPUT SIGNAL

SG No.

Signal contents

SG1

100kHz CW 3Vp-¢p

SG2

100kHz CW 200mVe-p

SG3

2MHz  CW 200mVe-p

5G4

5MHz  CW 200mVe-p

SGB

PAL simple
Chroma signal

eb (n) & M gy (n4qy0c M+ 1)

1 ) 100m
50mvP -p D 7 VP—P

BURST CHROMA BURST CHROMA
H 1H Tn ¥ 1)

fsb (n) =fsc (n) =4.433619MHz (Sams phase)

The correlation of phases

for the signals given

above is shown in the

figure above. R-vY
The phase correlation
with burst of ec(n) and ec
(n+1) does not always &b (n} B~Y
have to be as shown in ob (n+1)
the figure on the right,
especially because the
phases of burst signal
and chroma signal are
mutually adjustable when
testing phase correlation.

ac (n)

ec (n+1)

SG6

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

SG7

4.42MHz CW 0.2~0.5Ve-p

SG8

45~6MHz CW 0.3vp-»p

SGo

SGS, fsb (Burst) = 4.433619MHz,
fs¢ (Chroma) = 453MHz

SGa

Input for sync
separation should
be APL 100 %
standard - 15
combined image 3, S A
signal 1.5VP-p sec
for PAL system
such as illustrated

by the figure on

the right.

64 u'sec

5 1 sec

SGb

SGe

| | 2vpP-p Duty 80%
| l , 2vp-p Duty 95%

SGd

2kHz CW 500mVe -p = 0dB

INPUT IMPEDANCE TEST CIRCUIT

10 u
[20] [1s] [e] [i7]

0.01 u$ :EF

1.5k

[l

31@@@1@@@@@1@5’“

M51391ASP

mmweu
L
+

Capacitance: F

[ig]
Units Resistance: Q

Bl @ [ [
10u

T

L2l

1 2
3.3k < 3.3k
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TEST CIRCUIT
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TYPICAL CHARACTERISTICS

THERMAL DERATING (MAXIMUM RATING)
15

1.0 N

0.5 *s

PCOWER DISSIPATICN Pd (W)

¥
*
,
.
v

o _
0 25 50 75 100 t25 150

AMBIENT TEMPERATURE Ta ({°C)
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APPLICATION EXAMPLE
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