MITSUBISHI ICs (TV)

M52016SP

PAL/NTSC VIDEO CHROMA DEFLECTION

DESCRIPTION

The MB2016SP is a semiconductor integrated circuit for
video, chroma, and deflection signal processing. Combined
with IC component M51346AP 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, ACC/killer detector, ident detector,
APC detector, chroma oscillator, NTSC tint control, and
chroma demodulator functions. ]

The Mb52016SP is packaged as a 32-pin, bipolar monolithic,
formed plastic shrink 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/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

PIN CONFIGURATION (TOP VIEW)

B-Y OUT R-Y IN
R-Y OUT CHROMA OUT
G-Y OuUT B-Y IN
=Y OUT IDENT FILTER / NTSC TINT CONTROL
GND CHROMA VCO
H. OUT APC FILTER
AFC 1 FILTER ACC / KILLER FILTER (2)
Vee (DEFLECTION SYSTEM) CONTRAST CONTROL / BURST CLEANING

COINCIDENCE FILTER
H. OSCILLATOR OUT
H. OSCILLATOR IN
EBP IN, BGP OUT

ACC KILLER FILTER (1) / SERVICE SW
COLOR SATURATION CONTROL
COLOR SIGNAL INPUT / VTR SW
Ve (VIDEO / CHROMA SYSTEM)

dS9L02SN

V. out BRIGHTNESS CONTROL
V. FEEDBACK PEDESTAL CLAMP
V. RAMP Y IN
SYNC SEPARATION IN VIDEQ TONE CONTROL / 50 / 60 SW

Qutline 32P4B

not only expands pulkin 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
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MITSUBISHI ICs (TV)

M52016SP

PAL/NTSC VIDEO CHROMA DEFLECTION

ABSOLUTE MAXIMUM RATINGS

Symbol Parameter Ratings Unit
Vee Supply voltage 13.5 \'
Pd Power Dissipation 1.25 W
Surge Surge - voltage resistance N + 200 \%
Via Pin @ voltage 0.28Vee + 6 \Y
l15 Pin-® input current +6 mA
2 Pin @ input current -1.0 mA
Topr Operating temperature - 20~65 C
Tstg Storage temperatuer - 40~125 T

Note. The normal direction for current flow is the direction when output from the IC component. Use the absolute value as standard value.

ELECTRICAL CHARACTERISTICS (Ta =257, unless otherewise noted)
VIDEO SECTION/CHROMA SECTION

input] Test conditions* | Limits .
Symbol | Parameter  flest & 11Ty & [70A 730 25A |29 ar 52s-4S26] Sz Szl Szo] 1 ZANote] Mim. | Ty. | Max. |
lcc — Yc [ Circuit _current All = | =1-1-1-]-[-|oN|orF|oFF[oFF] 1 [OFF|ved] 32 45 58 | mA
Ymax | Maximum output | 4 [SG1| = | — | — | — |Vec| — |ON|OFF [OFF|OFF| 1 |OFF Vecletel| 7.0 | 8.0 Ve-p
GY Video amp gain | 4 [SG2| - |2V| - | — [Voc| — [ON|OFF[OFF|OFF| 1 [OFF [Veo]wtee| 18 | 21 | 24 | dB
GYmid-1 Contrast control ; B 0.65 0.95 1.25 | Ve-p
Voo | characteristios < 1 | 4 [362| = [2v| = | - [5.59| ~ |ON|OFF|0FF|OFF| 1 |0FF |Vogjietss—2ome 2
GYimin_| Ootrast ootrl ceractoristin 2| 4 [SG2| — |2V| — | — |OV| — JON|OFE[OFF|OFF| 1 [OFF [Voc]uores -39 -32[ a8
GYmig-2 | Contrast cantrol charateristics-3 | 4 [SG2| — {2V] — | — |5V ~ JON|OFF[OFF|OFF| 1 [oFF[Vec]wetes| —8 -6 —-4]| d8
| Video tone controt |l _ '
YTmid - | gpoco tone son! 4 (sG3[5.5v|2v 5.5V| — [ON|OFF [OFF|OFF| 1 |OFFVocliotss{ 0.9 | 1.35 | 20 | Ve-p
YTmin | Video tone contiol | 4 [sG3|vec|2v| — | - [s.5v] - |ONoFF |oFF|oFF| 1 [oFF|vechir| —11 | -8 | -5| dB
YTmax | e tone contiol | 4 |saalt.sv|2v| - | - [s.5v| — [ONforF |oFF|oFF) 1 [oFF[voches| 20 | 46| 70| B
9
YP Peaking value 4 |s82| - [2v| - | — |s.8V) — |ONIOFF OFF|OFF| 1 |OFF|Vocerssl 1.0 | 30 | 50 | dB
YBRTmid | Brighiness control characterisics-1 | 4 | — [ — | — |5.5¥] — {5.5V] — |ON|QFF|QFF|OFF| 1 |OFF|Vcclhoreto] 455 | 5,15 | 5.75 \
YBRTmin | Brightness control charactenisics2 | 4 [ — | — | — [Vl — |5.5v] — ION|OFF|OFF|OFF| 1 [OFF|Vccroen| 2.7 33 3.8 \%
YerTmax_| Bighess contal qaraciniesd | 4 | ~ | ~ | ~ |OV] — |5.5¥| — |ON|OFF|OFF[OFF| 1 [OFF[Vochee? 64 | 7.0 | 76| V
Frequency | L N Note| _
\Z Y o 4 |sS2| - |2v 5.5%| — [ON|OFF [OFF {OFF| 1 |OFF|[vee|™™®] =30 10| 50| d8
DG Differential gain | 4 ng - R4 — | - [5.5v] — JON|OFF|0FF |OFF| 1 [OFF [Vec|™te 10 %
Horizontal blanking | 4 | D | _ 1 _ /| NOTE
Hetam | o e vortage_ |14 |505| = [2Y 5.5¢| — [ON|OFF |OFF [OFF| 1 |OFF|Vec]™®| 90 | 95| 100
YvBLK | Vertical blanking voitage | 4 | — | — { — | — | — {5.5¥[ — |ON|OFF|OFF|OFF| 1 {OFF |[Vcciretets] = 8.2 8.8 9.4
DC playback ratio C ON Note
Yoores | oo eetorstos | 4 [5Ga| = | = Y|~ [-3Y] - [ONJOFF|oFiOFF| 1| EiveeF| 09 | 18| 21| v
A Yoo/ viseo 0 lowe temeratur | 4 | | |~ ls.su| — 5.5v) ~ [ON|OFF OFF|0FF| 1 [0FFVecl™®®| 20 | 40| 60 |mv/T
Crmex Maximum output |31 ggg - 1-"1 ~ McgVce| — {ONJOFF|OFF [OFF( 1 [OFF|Vce 2.4 30 36 | Ve-p
i 565 ‘ :
GC g:i’:ma maxImUm - 31 Varial ~ | ~ | = \VogVocl — [ONIOFF|OFF|OFF | 1 |0FF\Ve| i} 42| 48 | 64| B
Ll
st 35
Acci  |ACC charscteristios | 5 0dB| ~ | - | ~ | ~ B.5V) ~ [ON0FF|OFF0FF | 1 [0FF[Vecl'*| ~30 | - 10| 10| dB
ACC sGs| _ || _ | ke Note| _
Acce (ot e o |31 [oons 5.5V — |ON|OFF (OFF|OFF| 1 |OFF|Vec|'*| —26 | 04| 24| dB
kL |Kiler operation  S65\gegl || _ |k 5y — loN|oFF|0FF[oFF| 1 [oFF|vec|™te] 31 | -25 | ~20 | dB
inpout 23 2
DKIL |Kiler color residual [31 (535 | — | ~ | = E.5\/ — [ON|OFF |0FF|0FF| 1 |0FF |Vc|"s® 200 [mVe-e
* : “~"indicates OPEN,
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MITSUBISHI ICs (TV)

M52016SP

PAL/NTSC VIDEO CHROMA DEFLECTION

VIDEO/CHROMA SECTION (cont.)

Test |Input] Test conditions® Limits .
Symbol Parameter  baintl' ¢ [17A]T9]20A[23A] 25A[29Aae 152¢-1526] Sz Saz] S0 12ANote] Mim. | Typ. | Max. | o7t
CCmid-1_| Color control SG5 _ Note| O7] 12| 17| Ve
CCrmax characteristics — 1 31 0dB 5-5¥lVec) — |ON|OFF|OFF| OFF| 1 0FF IViec oy 4.0 80| 120 dB
! Color control SGS| _ | _ | _ _ Note _ _
Comin | r o > 3" oum OV Voc| — |ON|OFF{0FF[OFF | 1 OFF fvee] "te) 4! -30| dB
) Color control SG5) _ | _ | _ _ Note| _ _ _
COmisz | coor SO0 5 131 [oun BV|Voc| — [ON{OFF |0FF [0FF | 1 |0FF Vec|™®| ~50 | -33 | —1.3 | dB
APC 23l | _{_1_1_ _ Note
APCT | D e — 1 |508|86 b.5v| — |ON|OFF |OFF |0FF| 1 [0FF|vac|™t®| 580 | 900 Hz
APC 23[o| | [ | ~ Noto
APC2 | DO nse— 2 |568lsGE 6.5 ~ {ON|OFF [OFF|OFF| 1 [0FF lvee| ™| 850 | 1500 Hz
Demodulated I . _ . ' Note .
Doc outpot DO voltage |24 | b.5V| — |ON|OFF|OFF|OFF| 1 [OFF Ve ™| 59| 64| 689
Dottset Damodulated astput OC offsst| — | — | = | — | = | = | = | =] =] = | = | = | =] = | = [voten0], 0.3
Demodulated output E $G7
Drmax oo amaituc | 1A| 85| = | = | = | ={ = |~ [oFF|OFF|OFF|oFF | 2 |oFF|veo 35| 45| 55| Ve-p
— E SG7
De—y | B Y modulated |y, %0 | | .5V — [OFF|OFF|OFF|OFF| 2 [OFF|vee| . | 24| 29| 34 ve-r
sensitivity Vpp '
- 0%
R/B | Deproculated rato 1pa 03] — | |~ | - .5\ — [oFF|OFF|OFF OFF| 2 |0FF|vecl'3"| 056 | 063 | 070 | -
d E $G7]
G/s | Demodulated ratio \g, 0.2 — | = | = | ~ 5.5 ~ |0FF|OFF |0FF|OFF | 2 [0FF|Voo|'5*| 031 | 0.37 | 043 | -
ESe | ]
AD/H | Demoduated outout |oaFo'a | — | | - |0V.5¥ — OFF|OFF |OFF|0FF | 2 |0FF [vec| "o 35 [mVe-p
evel ditference vp-p |. 3
1A
Coak | Demodulated 2al — | = | -] = |- k.5 - lon|orF|oFF|oFF| 1 |oFF|vec] " 0.2 | Ve-p
output carrier leak | 3A 34
Vs Pin @ voitage (kiler o) | 23] — | — | — | — | — 5.5Y] — JON|OFF |ON|OFF| 1 |OFF [Vee 012]| 05| V
: E SGT! i
Vntse | NTSC operation  |TAEN |t | _ g syleridoerlore iorF|ON| 2 [oFFvec| ™| 453 | 47| 508
control voltage . |29A|yep ble 35
NTSC | Demodulated AIRERRE 24| 34| 47
\ eSO TN ==5.5V/2V |ON|OFF |OFF |ON| 1 |OFF Vo SoT a5 a5l
NTSC Demodulation ratio D Note
R/B oo 2A|8Ga) — | ~ | — | = B.5W2V|ON|OFF|oFF|ON| 1 [0FFVecl'*| 08| 10| 11| -
NTSC Demodulation ratio D Note
/e 2 NTaO 3A|8Ga| - | = | - | - .5V2V|ON|OFF|0FF (ON| 1 [0FF|Vec|'5*| 023 | 028 | 033
PAL/NTSC demodulated v ON Note
Ve | ot bt varaaan e |TA] = | = | = | = |~ B-5v|2V|ON|oFF oFF| 4 | 1 |0FF Voo 300 | mv
Kiiler ON/OFF demodulated ON Note
AD/KIL| output 0 voltage 1A = | = || - [~ .5V - [oFF|OFF| 1 |OFF| 1 |0FF[Vcc| ™" 50 | mv
difference < OFF
Service switch ale|_t_1_1_ _ Note _
s oration 13562 5.5V — [ON|ON|OFF [oFF| 1 |oFFvec] "
Demodulated I I O O R _ Note
Dew outpuot bandwidth | £ 568 5.5V] — [OFF|OFF |oFF|0FF | 2 |OFF \ve| "] 07| 09 MHz
Chroma input ] D| _|[_|_1_ _ Note
D P 1] 6.5V — |ON|OFF |OFF|0FF | 1 [OFF [vao™™®| 08| 1.2 Ve-p
ZR-Y-P 1A15% 90
PAL demodulated |5 i | ~ | - | ~ | - 5.5\ ~ |0FF|oFF |oFF|0FF| 2 |0FF Vo) "2 deg.
£G-y-p | Pnase angle 34wl 241 .
ZRYN 1Al D 100
NTSC demodulated | o 5G| — | - | ~ | - 5.5W2V [ON0FF |oFF|ON| 1 |0FF[vecl " deg.
£G-Y-N | Phase angle 3A|0dB 232
Trmin 1A D N faria Note 29 49 69
T NTSC TINT oA | 558 B.5V[ |ON|OFF |OFF (ON/| 1 |0FF Voo "5° —5t——Zot—p | deo.
Demodulated output DC 1A .
Doc/Ta. | voltage temperature |[2A| — | - | -] — | - b.5V| — |ON|OFF [OFF|OFF| 1 |OFF Ve N:;e -2 0 +2 | mV/C
characteristics 3A
* 1 "=" indicates OPEN.
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MITSUBISHI ICs (TV) -
M52016SP

PAL/NTSC VIDEO CHROMA DEFLECTION

DEFLECTION SECTION - 1

Test{Inpud] ) Test conditions® Limiits [
Symbol Parameter  boint A | 0 [TZA[ 14 [1SAVoc]22A] Se [SralSre]S17 S22 S Jiots]_Min: | Typ. | Max | Ot
lcc =D | Cireuit current A2|SGa| — Mcc|BV|GND{TTV] — |ON|OFF| 1 |OFF|OFF|OFF|ON] 21 30 39| mA
V8min o o 6 | - | = [Vec|6V |oND| %] — |ON{OFF[ 3 JOFF [0FF | OFF [ON]wetest 52 62| V
f Horamany froerun B | — |~ |Voc|6V|GND|11V| — |ON[OFF| 3 {OFF |OFF[OFF|ONjmtets| 15.45 | 15.625| 158 | kHz
frHiL Horizontal _ Note -970| -660| Hz
fom pullin range-1 6 {SGb|6V[Vee|6V (GND{TTV| ~ JON|OFF| 1 |OFF [OFF |OFF |ON| "y 7550 7900 2
frHaL Horizontal _ Note - 1100 - 700 Hz
feran | pullin range-2 6 |SGbjBV|Vee| 6V GND(11V| — |ON(OFF| 1 [OFF|ON{OFF|ON| g/ 1650171000 =
VCR SW 5] _ Varia Note
VCR SW threshold voltage |22 SGb| - {Vce|BVIGNDTTY -l ON;OFF| 1 |OFF|OFF|OFF|ON} 46 51 58| V
VoK ﬁ;;fﬁ;"‘?o,f:;f“"“ 9 |SGa| — [Vcc|6V |GND|11V] — |ON|OFF| 1 |OFF [OFF|OFFJON 95| 103} \
2R e 9 | = | — [Vcc|BV|GND|11V] — |ON{OFF [ 3 |OFF |OFF |OFFJON 0 o05( Vv
Horizontal output _ _ Note Py
TH puise amplitude 6 |SGa| — {Vec| BV GND[11V| — |ON|OFF| 1 (OFF|OFF | OFF [ON| g, 22 24] 26| usec
Vimin | Horizontal output | . _k wwe| 30| 385  47[ Vv
Vit voltage 6 [SGal.— |Vec| BV [GND[11V| — |OFF|OFF| 1 (OFF {OFF |OFF|ON| gy 004 016 v
teP Burst gate pulse position | 12 |SGa| — [Vec[B8VGND{11v] —~ |ON|OFF| 1 JOFF[OFF[OFF|ON 35 43 53| usec
Vertical freerun - _ B ! e
fvso} frequency 50(Hz) 13| - Vec| 6V [GND| 11V — |ON|OFF| 3. (OFF [OFF |OFF [ON 43| 444 46| Hz
Vertical ‘freerun ial _ | _
fveo frequency 60(H2) 13 Vel 6V |GNDI 11V — (ON|OFF| 3 |ON|OFF|OFF[ON 505| 528 55 Hz
Vertical pullin _ ‘ _ Hote
frvso range 50(H2) 13 [SGe| — [Vec|6V (GNDI 1TV ON, OFF| 1 [OFF{OFF [OFF|ON| g 54| 557 58| Hz
Vertical pull-in | _ Note _
frveo range 60(Hz) 131SGe| — |Voc| 6V |GND|11V| — JON|OFF| 1 JON|OFF |GFF |ON} g 65| 66.3 69| Hz
Vertical output pulse Note
T V50 amplitude 50 (Hz) | 13| — | — [Vec| BV [GND| 11V — (ON| OFF B_QFF OFF [OFFION) ;| 474 544| 614 | usec
Vertical output pulse Nat
T V60 amplitude 60 (2 | 13| — | — [Vec|BY [6ND| 11V — [ON|OFF| 3 [ON |OFF |OFFJON| 5" -474 B44] 614 pusec
Vvmax | Joitica! cuteut maximm 13 [SGa| — |Vcc|6V |GND}11V] — [ON[OFF| 1 |OFF |OFF {OFF [ONjsotsssl 3.2 4.2 Vo-p
*:"=" indicates OPEN. o
DEFLECTION SECTION — 2
Test Test conditions® i Limits .
Symbol Parameter point| PV 912A| 14]15A|Vco|224] S [S14]S16[S17(S22/062{ S7[S1sNote] Min. | Typ. | Max. Unit
) Vertical output Al _ Note
Vvmin | minimum  voltage 13 SGa Vee|6V|GND| 11V | — IONJOFF| 1 (OFF(OFF|OFFIONIOFF| "G, 0.3 \%
Pramp Ramp peak voltage [ 15 Sga ~1Vee)BV| — |11V] — |ON[OFF{ 1 {OFF|OFF|OFFIONION N;:" 64| 68| 72| V
Vramp Ramp amplitude |15 Séa —[YeciB6V] — |11V] — |ON|OFF| 1 [OFF|OFF|OFFIONION Ng;" 15 1.8 21 jVe-p
Vertical open loop B I 14A _ . Note
Gwv gain 13 -SS%EB Vee 5V GND|11V - |ONJON| 3 |OFF (OFF [ONIONIOFF |, 16 20 24 | dB
Sync separation input _ _ Not
Iss sensitivity current 12| — [~|Vec|BV[GND[11V| — [ONI|OFF| 2 |OFF|OFF|OFF ON‘DFF o | 007 011 015 | mA
‘| Burst gate pulse Al _ Note y
Tacr timing — 1 12 SGa Vec|6V|GND|11V| — |ONIOFF| 1 |OFF|OFF|OFF ON‘OFF e | 025 0.4 06 | usec
Burst gate pulse A Not:
Tacp2 timing — 2 - 12 SGal ~[VeS 6V|GND|11V] — |ONIOFF; 1 (OFF|OFF(OFF ONIOFF w | 34 4.0 46 | usec
Flyback pulse Al_ _ Note
VFeP clamp voltage 12 SGa Vcc|6V(GND{T1V| — [ON OEF 1 OfF OFF |JOFF 0N|0FF e | 45 5.0 5.5 \
Vece | Burst gate pulse 15| A 1ol |oN|11v] ~ JoNjorr| 1 |orrioFF 0FFON’0FF Mol 95| 100 | 105 | V

voltage SGa
* ; “=" indicates OPEN.
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MITSUBISHI ICs (TV)

M52016SP

PAL/NTSC VIDEO CHROMA DEFLECTION

DEFLECTION SECTION — 3

Symbol Parameter Test| Test conditions® Limits Unit

Y remete point| " g T12A] 14 [15A[Vcc|22A] S6 [S14|S16]S17] S22 |22 Note] Min. | Typ. | Max. '

AFC2min { AFC ] N _ Note 1.0 4 W sec

AFComar | interlocking range [128 BV {GND| H1V OFF [OFF { 3 | OFF | OFF | OFF | "q 1 20 1 se0
6 .

AFC2G | AFC - 2 loop gain 11228 — | = | — [6V|GND|11V| — |OFF|OFF | 3 | OFF | OFF | OFF N%e 31 41 51 dB

% : “~" indicates OPEN,
VIDEO SECTION / CHROMA SECTION
Note1. 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-p)
b)GY = 20 log m (dB)
Note3. Contrast Control Characteristics-1 “GYmia-1, GYmax”
a) Test amplitude when not V blanking and make Vco
the testing value.
GYmia1 = Vco
Vem

co

b) GYmax = 20 IOQ (dB)

Noted. Contrast Control Characteristics-2 “GYmin”
a) Test amplitude when not V blanking and make Vci1 the
testing value.
Ve
co

b) GYmin 20 Iog (dB)

Note5. Contrast Control Characteristics-3 “GYmid-2”
a) Test amplitude when not V blanking and make Vc2
the testing value.

b)GYmis-2 = 20 log xcz

[e¢]
Note6. Video Tone Characteristics-1 “YTmid”
a) Test amplitude when not V blanking and make V1o
the testing value.
B)YTmia = Vro (Ver)
Note7. Video Tone Characteristics-2 “YTmin”
a) Test amplitude when not V blanking and make V1 the
testing value.

(dB)

VT
V1o
Note 8. Video Tone Characteristics-3 “YTmax”
a) Test ah1p|itude when not V blanking and make Vrz the
testing value. '

b)YTmin =20 log (dB)

VT2
T0

b)YTmax = 20 log (dB)

Note9. Peaking Value “YP”
a) Test amplitude when not V blanking.
b)Make Ve the testing value when SG2 is input.
c}Make Vez the testing value when SG3 is input.

Ve2 (dB) .
Ve .

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

Note11. Brightness Control Characteristics-2 “Ygrtmin”
a)Same as Note10.

Note12. Brightness Control Characteristics-3 “YerTmax”
a)Same as Notel0.

Note13.Frequency Characteristics “Yt”
a) Test amplitude when not V blanking.
b)Make Vi the testing value when SG2 is input.
c)Make Vi the testing value when SG3 is input.

20 log Ve (dB)
Vi

d)YP = 20 log

d)Ys

Note14. Differential Gain “DG”
a) Test amplitude when not V blanking.
b)Make Va1 the testing value when 2.4V is input into

pin @.

c)Make Vo2 the testing value when 1.8V is input into
pin ®. ‘

ap6 = LYo = Vel ) yog

Note15. Horizontal Blanking Threshold Volitage “H.awk m”
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.sik”

a) Test voltage during V blanking.

Note17.DC Playback Ratio Control Characteristics “YDGrec”
a)Set SGa of point C to 1.5Ver.

b) Test H.sync when Szo0 is on and DC when not blanking.
Make REG1 the testing value.

¢) Test in the same manner when S2o is off and REG2
the testing value.

d}Yoc rec = REG1 - REG2

Note18. Video DC Level Temperature Characteristics “AYoc/Ta”
a)Test DC voltage rate of change when ambient

temperature is gradually raised from -20°C to +65°C.
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MITSUBISHI ICs (TV)

M52016SP

PAL/NTSC VIDEO CHROMA DEFLECTION

Note19.Chroma Maximum Gain “GC”
a) Test output amplitude () and make Vac the testing
value. (Input level is killer level +1dB)
Vac (mVe-p)
20 log Input Amplitude (mVee) (dB)
Note20. ACC Characteristics-1 “ACC1”
a) Test output amplitude (p-p).
b)Make Vao the testing value when SG5 0dB is input.
¢) Make Va1 the testing value when SG5 -22dB is input.

VA1

b)GC =

= 20 log

d)ACC1 (dB)

Note21.ACC Characterlstlcs-z “ACC2”
a) In the same manner as in Note20, make Va2 the testing
value when SG5 + 6dB is input.
BIACC2: = 20 log x’*z

{dB)

Note22. Killer Operation Input “KIL”
a)Gradually attenuate the level of SGS5. ]
b)While monitoring DC voltage of pin @, input level of
SG5 when voltage becomes less than 1V.
Note23. Killer Color Residual “D.KIL”
a) Test output amplitude within 1H interval.
Note24. Color Control Characteristics-1 “CCmid-1,CCmax”
a) Test output amplitude (p-?) and make Vcio the testing
value.
CCrmig1 = Vcio (Vep)
) Comen = 20 log zm (dB)

Note 25. Color Control Characteristics-2 “CCmin”

a) Test output amplitude {p-p) and make Vci1 the testing

value.

b)CCmex = 20 log x“

(dB)

Note26. Color Control Characteristics-3 “CCmid-2"
a) Test output amplitude () and make Vciz the testing
value.

b)CCmis2 = 20 log xm

(dB)

Note27. 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 fraquency of SG6.

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

Note28. 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.
¢) Test the frequency when the voltage of pin € changes
from Lo to Hi and make Fad the testing value.
d)APC2 = Fad (Hz) - 4433619 (H2)
Note29. Demodulated Output DC Voltage “Doc”
a)Test DC voltage at 1A, 2A and 3A.
Note30. Demodulated Output DC Offset “Dotrset”
a) Calculate each voltage difference of 1A2A, 2A3A and
3A1A from the testing value of Note29.
Note31. Demodulation Ratio-1 “R/B” .
a) Test output amplitude and make Dry the testing value.
Dr-y ‘
DBY (Testing Value at Cis)

Note32. Demodulation Ratio-2 “G/B”
a) Test output amplitude and make De the testing value.

b}R/B =

Doy .
Davr (Testing Value at Cis)
Note33. Demodulated Output 1 H Level Difference “AD/H”
a)Test both AC, DC for each 1H level difference.
Note34. Demodulated Output Carrier Leak “Cleak”
a) Test output carrier :element for 1A, 2A and 3A.
Note35.NTSC Operation Contro! Voltage “Vnrsc”
a) Gradually decrease voltage -of 29A from the area of
8v.
b) Test the 29A voltage when signal ceases to be output
by 1A.
Note36. Demodulation Ratio (NTSC)-1 “NTSC R/B”
a)Test output amplitude and make NTSCr the testing
value.

bIG/B =

NTSCr
NTSCs (Testing Value at C22)
Note37. Demodulation Ratio (NTSC)-2 “NTSC G/B”
a) Test output amplitude and make NTSCa the testing
value.

bINTSC R/B =

NTSCs

NTSCs (Testing Value at C22)

Note38. PAL/NTSC Demodulated Output DC Voltage
Difference “VP/N”

a) Test the difference in DC voltage when Szs is on and
when it is off.

Note39.Killer ON/OFF Modulated Output DC Voitage

Difference “AD/KIL”

b)NTSC G/B =

d)APC1 = 4433619 (Hz) - Fau (H2)
. a) Make DD1 the voltage difference when Sze is on, and
make DD2 the voltage difference when Sz is off.
b)AD/KIL = |DD1 - DD2 |
2-796 AELECTRIC B 624982k 0019913 &32 |




MITSUBISHI ICs (TV)

M52016SP

PALNTSC VIDEO CHROMA DEFLECTION

Note40. Service Switch Operation “SS”
a)No output signal from @
b)No vertical sync pulse from ®
¢)Voltage of @ drops below 1V.
d)Check a, b and c.
Note41. Demodulated Output Bandwidth “Dsw”
a)Set frequency of SG8 to 45MHz, and test output
amplitude of @, @ and @.

b)Gradually increase the frequency of SG8.

¢} Test output frequency of D, @ and @ when output
amplitude is 3dB less than when 4.5MHz is input.

Note42. Chroma Input Dynamic Range “CD”

a) Increase the level of SG5 and test the input amplitude
when output becomes distorted.

Noted3.PAL Demodulated Phase Angle “ZR-Y-P, £G-Y-P”
a)Make £R-Y-P the phase difference of 1A and 2A.
b)Make £G-Y-P the phase difference of 1A and 3A.

Noted4.NTSC Demodulated Phase Angle “ZR-Y-N, ZG-Y-N"
a)Make ZR-Y-N the phase difference of 1A and 2A.
b)Make £G-Y-N the phase difference of 1A and 3A.

Noted45.NTSC Tint “Tmin, Tmax”

a) Set oscilloscope to X-Y. Connect 1A to X and 2A to
Y.
b}Open 29A and set SG6 frequency to 4.433619MHz.

¢) 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 Tmex the remainder of subtracting 180° from the
angle when 29A was set to 1V,
Note46. Demodulated Output DC Voltage Temperature
Characteristics “Doc/Ta”
a) Test output voltage rate of change when ambient
terhperature is gradually raised from -20°C to +65°C.
Note47. Horizontal Oscillator Starting Voltage “Vemin”
a) Increase Vcc from OV.
b) Test Vcc voltage where the output waveform cycle of
® is approx. 64ps.
Note48. Horizontal Freerun Frequency “fu”
Note49. Horizontal Pull-In Range-1 “feui, frHin”
a) Decrease the frequency of input signal so that the SGb

Note50. Horizontal Pull-In Range-2 “fenz, frHaH”

a) Test in the same manner as Note49 and make fw2 the
lower side pull-in frequency, and make fu2 the upper
side pull-in frequency.

b)fera. = fiz - fu (Testing Value at Noted8)

¢)frizn = fuz — fu (Testing Value at Note48)

Note51.VCR Switch Threshold Voltage “VCR SW”

a) Set SGb frequency of Notedd immediately preceding
puil-in. ’

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

Note52. Horizontal Output Pulse Amplitude “tv”
Note53. Horizontal Output Voltage “Vhmin, Vhmax”

PIN ®
OUTPUT

WAVEFORM TH VHmax

VHmin

GND

Note54.Burst Gate Pulse Position “wp”

tGP
PIN @
OUTPUT WAVEFORM

Note55. Vertical Pull-in Range 50 (Hz) “fevso”

a) Increase the frequency of input signa!l so that the SGc
input signal and pin @ output waveform are not
synchronized.

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

Note56. Vertical Pull-in Range 60 (Hz) “feveo”
a)Same as Notebb.
Note57. Vertical Output Pulse Amplitude 50 (Hz) “t vso”
Note58. Vertical Output Pulse Amplitude 60 (Hz) “t veo”
Note59. Vertical Output Maximum Voltage “Vmax”
Note60. Vertical Output Minimum Voltage “Vvmin”

input signal and pin ® output waveform are not o
synchronized. < veo Vvmax SBITQUT
b)Gradually increase the frequency of SGb. WAVEFORM
¢) Test the SGb frequency when SGb and pin ® output VVmin oND
waveform become synchronized and make fu1 the test- t
ing value.
d)femie = fu1 — fu (Testing Value at Note48) Note61.Ramp Peak Voltage “Pramp”
e)Test the upper side pulkin in the same manner and
make fui the SGb frequency when the two become
synchronized.
f) frHin = fm — fu (Testing Value at Note 48)
MITSUBISHI
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Note62. Ramp Amplitude “Vrsmp”

N

Vramp

PIN B
OUTPUT
WAVEFORM

Pramp

v

Note63. Vertical Open Loop Gain “Gw”
a) Check @ and adjust the voltage at 14A lest the waveform
should be distorted (approx. 3.5V).
b Test the output amplitude of pin @ and make Vo the
testing value.
Vo (mVep)
e1Gw = 20 log Input Amplitude (= 15.8mVe.p) (aB)
Note64. Sync Separation Input Sensitivity Current “Iss”
a) Increase Is from OmA.
b)Test Is when burst gate pulse ceases to be output
by ®. . :
Noteg5.Burst Gate Pulse Timing-1 “Tsce:”
a) Test the time from SGa rise to burst gate pulse rise.
Note66.Burst Gate Pulse Timing-2 “Tecr2”
a)Test burst gate pulse amplitude.
Note67.Flyback Pulse Clamp Voltage “Vese”
Note68.Burst Gate Pulse Voltage “Vsgp”

T

VeGP

VFBP

GND

Note69. AFC2 Interlock Range “AFC2min, AFC2max”
a) Trigger external pulse génerator by pin ® output.
b)Generate flyback pulse with external pulse generator,
and input to 12B.
c)While gradually decreasing the pulse generator’s pulse
delay, when the position of pin @ waveform largely
differs from the output waveform of pin ®, make
AFC2Zmin the time between ® rise and flyback pulse
rise.
d)increasing the pulse generator's puise delay, test in
the same manner to find the value of AFC2max
Note70.AFC2 Loop Gain “AFC2G”
a)Test the burst gate pulse position {ter) at AFC2min of
Note69 + 1us, and make tGPmin the testing value.
b)Test the burst gate pulse position at AFC2max — 1us
and make tePmax the testing value.
AFC2max — AFC2min 2 (usec)

C)AFC2G = 20 log.
tGPmin ~ tGPmax (Usec)

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

'"ZUt 9 [14A[15A|Vce| Ss | Sta | St | S17]S22| S7

SGa - |8v| - ON |QFF|] 1 |OFF >0FF ON
“—* indicates OPEN. :

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

St 117A] 19 [20A(23A(25A120A/S201| S26 | S2s | S32 | S20

= - | — [5.5V] — [6.5V] — |ON|OFF|OFF[ 1 |QFF

“~" indicates OPEN.

4)Uhless designated otherwise, Vce=11V, Ta=25°C,

HORIZONTAL
QUTPUT
PIN ®

8 u sec

- FLYBACK
PULSE

—-I——'._lZusec
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VIDEO/CHROMA INPUT IMPEDANCE

Symbal Parameter ;;‘;tt Test conditions i LR:S‘S Vv Unit
Ri (18) Video input resistance 18 5 kQ
Ci (18) Video input capacitance 18 5.5 pF -
Ri a7 Picture quality input resistance 17 9.7 k Q
Ciun Picture quality input capacitance 17 : 6 pF
Ri (22) Chroma input resistance 22 | Vec=12V,test with LCR meter, 2 kQ
Ci (22 . | Chroma input capacitance 22 | 4.43MHz 0.1V 20 pF
Ri (30) B -Y input resistance 30 3 k Q
Ci o) B -Y input capacitance 30 7 pF
Ri (32) R-Y input resistance 32 3 k Q
Ci (32 R-Y input capacitance 32 7 pF

INPUT iMPEDANCE TESTING CIRCUIT

1

0.01 1 10 u
+
1.5k vee
2] [o1] [o] [25] fes] 7] [26] [es] [ea] [e3] [22] [o1] [eo] [is] [18] [i7]

)

M52016SP

3.3k

3.3k € 3.3k < 4.7k

O CROENERCEERNE

Units Resistance: Q

Capacitance: F

M L4982k 001991b 341 mm )‘
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g2

PERIPHERAL CIRCUIT OF PINS
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4 :odoueuoede)

U vduelsisay  suun

TEST CIRCUIT

L5221

L
)
e
o H
oA
M—leo—l\l_lo\vj
4
1 zw%ﬁ
: TT

Z-¥28

| -+2S

LTk

n 100 % ] w
-] vul
Tr o0 | 1100 % Ze 0 o
M 8
A {74 k-
vog *R'g %
i ©
|~1 z qa vae
1100 Mol

06€

KRS
B L2Yy982L 0019918 114 W
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INPUT SIGNAL

TYPICAL CHARACTERISTICS

SG No.

Signals

8G1

100kHz CW 3Ve-p

8G2

10QkHz CW 200mVp-p

SG3

2MHz  CW 200mVe-p

5G4

S5MHz  CW 200mVe-p

§G5

PAL Simple

chroma signal
0dB

b (m & (M gp (n41ye (N+ D)

50mVP - FI D D

BURST CHROMA BURST CHROMA,
H n MH(h+1)

100m
vP-p

fsb = fsc = 4.433619MHz (Same phase)

The phase correlation between
the about signals is outlined
in the figurs on the right.
The phase correlation with
burst of ec (n) and ec (n+ 1)
does not always have to be
as shown in the figurs on
the right, and in particular
must be adjustable according
to conditions when testing
phase cormslation,

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

ec (n+1)

POWER DISSIPATION Pd (W)

5G6

With PAL simple chroma signals for SGS, 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

4~BMHz CW

SG9

SG5 T, fsb (burst) = 4.433619MHz,
fse (chroma) = 4.543MHz

SGa

For sync separation
input, make input
for sync separation
PAL-type APL 100%

1. 5VP-P normal 2 usec
complex video signal

shown in the figure

on the right.

64 u sec

5 usec

5 1 sec

SGb

I l | 2vp-p Duty 80%

SGe

I l I 2ve-p Duty 95%

SGd

2kHz CW 500mVe -p = 0dB

15

1.5}

o

o4
a1
J

THERMAL DERATING (MAMIMUM RATING)

A )

.
A
[y

0 .
0 25 50 75 100 125 150
AMBIENT TEMPERATURE. Ta (C)
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