MITSUBISHI ICs (TV)

M52030ASP

NTSC SYSTEM SINGLE-CHIP COLOR TV SIGNAL PROCESSOR

DESCRIPTION

The M52030ASP is a single-chip semiconductor integrated
circuit that processes color television signals.

It features a variety of signal processing functions including
video IF, sound IF, picture, color, on-screen character display
and deflection signal processing. The M52030ASP also
combines tuner and simple transistor output level to facilitate
practical NTSC type color television set design.

FEATURES

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

o Equipped with direct output pins for FM sound detector
and can be used with sound multiplex.

® Enables use of AFT defeat and sound muting.

® Employs a fully synchronized detector circuit that uses
PLL as a video detector; exhibits good performance for
DG, DP, 920kHz beat, crosscolor, etc.

® Equipped with quadrature detector circuit for FM detection
of sound IF. Features exclusive coil, simple external
circuitry and exhibits good linearity.

® Does not require horizontal free run frequency adjustment.

® Is capable of R, G, B signal output.

® Features built-in on-screen character display circuit and
easy connection with exterior RGB input.

o Features DC voltage control for picture quality, contrast,
luminance, color saturation, tint and volume.

® Double AFC in the horizontal circuit effectively reduces
weak electric field horizontal “jitter,” and minimizes
“bending” on the screen due to luminance alteration.
Sync detection circuit enables detection signaling for sound
muting, automatic tuning.

® Contained inside 52-pin shrink DIP for compact mounting.

APPLICATION
NTSC-Type Color Television Receiver

RECOMMENDED OPERATING CONDITION

PIN CONFIGURATION (TOP VIEW)

RF AGC OUTPUT
SOUND DET. COIL
DEEMPHASIS/SOUND DIRECT OUT
AUDIO DRIVE OUT

{F AGC FILTER

RF AGC DELAY ADJ
GND - 1(VIF/SIF)

VIDEO OUT
AFT OUT
AFT COIL
SIF IN/ATT
VCO FILTER
VCO COIL
VvCO COIL

VIF INPUT V. SYNC. IN
VIF INPUT SYNC. IN
vee - 1(VIF/SIF} SYNC. OUT
H. Vce < COINCIDENCE IN
AFC FILTER & CONCIDENCE OUT
AFC FBP IN 2 VIDEQ INPUT
32fH 0SC £ VIDEO TONE CONT
H. RAMP % PEDESTAL CLAMP
V. RAMP BRIGHTNESS CONT CHROMAIN
V. FEEDBACK IN GND - 2(VCJ)
V. OUT CONTRAST CONT
vee - 2(ve [ig] KILLER FILTER
H. OUT [ TINT CONT
COLOR CONT ACC FILTER
0SD WHITE ADJ CHROMA 0SC.
R OUT APC FILTER
G ouT OSD INPUT R
B OUT OSD INPUT G
FAST BLK. IN 0SD INPUT B

Outline 52P4B

Supply Voltage ... . 5V, 9V

Horizontal Supply Current ... 21TmA

Operating Supply Voltage................ 4.5~5.5V, 85~9.56V

Operating Supply Current ... 18~25mA
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MITSUBISH! ICs (TV)

M52030ASP

NTSC SYSTEM SINGLE-CHIP COLOR TV SIGNAL PROCESSOR
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MITSUBISHI ICs (TV)

M52030ASP

NTSC SYSTEM SINGLE-CHIP COLOR TV SIGNAL PROCESSOR

ABSOLUTE MAXIMUM RATINGS

Symbol Parameter Ratings Unit
vee Supply voltage 50,90 v
Pd Power dissipation 1.35 w
Topr Operating temperature -20~65 °C
Tstg Storage temperature -40~125 °C
ELECTRICAL CHARACTERISTICS (Ta=25°C, unless otherwise noted)
VIF SECTION
Test conditions* Limits
Symbol Parameter Te.st input S|5|8|5(5|8|81518|8 . Unit
point| {A) 1 52/ 112(5]6[10[10{11[19]50(52[Note| Min. | Typ. | Max.
115 101 A 119(48(51|52| A AlA
Circuit Current 1
lce1o {VIF/SIF) A10| - 5Y| Vv V| ON ON ON|ON|ON 16 23 30 mA
PIN10, /Vce=5V
Video Detector -
V52 Output DC Volt-| V52| - 5V Vv V| ONJON|ON[ON(ON| [ON|ONJON 3.6 4.2 4.8 v
age
Video Detector 1
Vo52 Output Signal 652 [SG.1 BV Vv 9V ON[ON ON{ON ON|ON|ON 1.6 2.0 24 | Vep
Voltage
SIN Video S/N 524 (SG.2 5| [ov onfoN| |onjon| [onjonlon| {1] - | -s0 | —a3 | dB
Video Frequen- 1
BwW cy Characteris- | 52 [SG.8 5Y v 9V ON{ON{ [ON{ON ON|ON[ON 2 50 75 - MHz
tics
Vin Input 11
{min) Sensitivity 52A (SG.1 BV v V| ONJON ON|ON ON{ONJON 3 - 48 50 dB
Vin Maximum 1
(max} Allowable Input 52A|SG4 My Y ONTON|  |ONfON; |ONJONION| | 4 1o | 18 - dB
IF AGC Control 11
GR Range 5 |5G.2 ® 5V v o9V ON|ON ON|ON ON|ON|ON 57 63 - dBu
Black Spot 1
VSTH Noise Inverter SGA ol BV v 9V ON|ON| |ON|ON| [ON|ONJON 5| 1.0 13 1.6 Vv
Threshold Level <]
52 1.8
Black Spot S 11
VscL Noise Inverter SG.2 BV Vv vV ON|ON ON|ON ON|[ON [ON 5 2.3 2.7 3.1 \%
Clamp Level
Intermedulation
P=80dBu 1 B
IM P/C=P/S=10dBy 52 {SG.9 5V Jov ON{ON! |ON|ON| |ON|ON|ON 6 34 45 dB
AFT Qutput DC 11
V51 Voltage 51 - 5V v oV ON|ON|ON|ON|ON ON|ON 2.3 3.6 4.3 \
AFT Maximum 11
V51H Voltage 51 1SG.6 5V vV 9V ON{ON ON|ON ON|[ON 7 7.3 79 - \
ysiL | AFT Minimum | o ioe 5 sv/ 1oy onjon! lonjon| |on|on 8l - | 03| 10] v
Voltage \
AFT Detector 1 mv/
HAFT Sensitivity 51 [SG.3 5V| oV onfon| [ONJON| |ON|ON 9| 25 35 | a5
vs1D | AT Switeh 51 |SG.3 SV EHEY onfon| jonon| |onjow 34| 38| 42 v
peration vV
RF AGC Maxi- SG. 11
V1H mum Voltage 1 I BV v )Y ONION ON ON|ON 7.5 8.5 - \
RF AGC Mini- SG. 11
Vil mum Voltage 1 10 5V Vv 9V ON|ON ON ON|[ON - 0.0 0.5 vV
VD AFAGC Delay | 4 Isa2 v T lav on|on onl |onjon 1m0 | - | - |dBu
nput \%
CRT VCO Pulkin 52 |SG.1 sv|'lov onfon| |on|on| |on|on 20] 28| - | MHz
Range \Y
MITSUBISHI
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MITSUBISHI ICs (TV)

M52030ASP

NTSC SYSTEM SINGLE-CHIP COLOR TV SIGNAL PROCESSOR

VIF SECTION (cont.}

Test conditions* Limits
Test|Input STSIS[SIS[STS[sTsTs ,
Symbol P t . t
ymeo arameter  looint| (A # 52|12 15 |610|10|11|19150|52woe Min. | Typ. | Max. | O™
11516 |10{A[19]48]51|52| A AlA
DG DG 52A(SG 5 5V ’V‘ v on|on| |onjon| |on]oN - 3 5| %
DP oP 524 [SG5 sv|\ oV onjon| fonjon| [onjon - 2| - | deg.
* : Indicates OPEN,
VIF SECTION
Test conditions™ Limits
Symbol Parameter Te;t Input S 5 S S S S S 5 ) Unit
point| (A) 1 1 2 6 | 10 ] 10 | 11119 | 5 | Min. | Typ. | Max.
10 A | 19 Al oA
GAW S\z;’g AFT 51A1SG5| 5v | 11v | 9v | ON | ON | ON | ON oN|ON[ON| 40| 50| 60| usec
Gated AFT
VBIAH | e age | 51A[568) 5V |11V | v | ON| ON | ON | ON ON | ON 8a| 85| - v
vsiaL | Gated AFT 51A(56:7] 5V |11v | ov | ON | ON | ON | ON ON | ON ol 03] 10| v
Min. Voltage
Gated AFT
HGAFT | goretomty 51A(56.8) 5V |11v | 9v | ON | ON | ON | ON ON | ON 25| 35| 45 mVikHz
Gated AFT
VSIAD | (o8 Valtage |51A[SG| 8V | 11| 8V | ON| ON | ON | ON ON|ON|ON| 42| 45| 48| v
* - Indicates OPEN.
SIF SECTION
Test conditions ™ Limits
Symbol Parameter Te.St Input S|S|sis|S|815 1815 ) Unit
point| (C) 11 1156 10[11[19]49[50]52 |Note| Min. | Typ. | Max.
0] A {1948 A A
V3 AF Output DC 15\ _ gy iyl av | |on|oN|on|on|onion|on|oN 12| 17 23 v
Voltage
VOAF AF Output 3 S;g 5v H1v| v ON|ON]ON|ON|ON|ON|ON|ON| ON 250 | 350 | 450 |mVims
Input Limiting SG. _
LM Centy 3 (55 |8v|rv]ev ON|ON|oN]on|oN]oN|on|oN|oN] 10 42 | 50| dBu
AMR AMR 3 Sﬁ sv|iiviov| |on|on|onjon|onjon|on|on|oni 11| 40| ss| - | dB
AF Direct SG.
Vo4 Output Voltage | ¢ | 13 |5V [17vI9V ON/|ON|ON|ON|ON{ON|ON|ON|ON 130 | 190 | 270 {mvrms
Vod AF Direct Out- 5G
put Maximum | 4 “I'sv |[11v] av [ sv | onjon | on|on | on|on | onfon| on 250 | 350 | 450 |mVrms
(max) 12
Voltage
Maximum SG. . ~ -
ATT o 4 55 |8V [11v]ev | ov|ON|ON|ON|ON ON|ON|ONON ON 12| - 70 | -60 | dB
AF Direct Out-
- put Amplifica- | - | - |5V {11v]ov ON|ON|ON|ON|ON{ON|ON|ON|ON| 13| =10 | 00| 10| dB
tion
SINAF | AF SN 4 ng svi1iviov| lon|on|on onlonjonionlon|onf1al - | 70 ] —e0 | dB
AF Qutput SG.
THD AF | Outoy a |55 sv v ov ON|ON|ON|ON|ON|ON|ON|ON|ON - - 10l %
* . Indicates OPEN.
MITSUBISHI
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MITSUBISHI ICs (TV)

M52030ASP

NTSC SYSTEM SINGLE-CHIP COLOR TV SIGNAL PROCESSOR

CHROMA SECTION

Test conditions* Limits
Test|Input S|1sisS|S ;
Symbol Parameter A Unit
ymoo point| (G) " 10 |19 | 3 | 11 [Note| Min. | Typ. | Max.
0] A[19]21|3]3]|37|3 A
Demodulated $G.L 1 25
Cmax Maximum Out- | 25 OdB 5V v 9V | 4V V 4V 14V | OV | ON |ON ON 4.5 5.0 - Vep
put
Demodulated SG.L 11 2.3 2.5
Crorm | oo ot | 25 oas| 8V | v |9V [ . | av | ov |oNjoN ON{ 21| 23| 30| 37| vee
ACC Charac-
ACC teristics 1 SG.L 1 2.5 ~73 | -23 27
e 25 [vari| &V | v |V 9 av | ov |ON |ON ON| 22 dB
ACC1 ACC 32| -02| 28
teristics 1
11 v 25
CSmin 25 BV ov |23 14y | 0v|ON|ON ON| 23] - | 30| -25 | @8
Color Control SG.L A v \Y
Variation OdB v
Ch teristic
CSmax Aractenstes | og sv |\ |ov |23 2P| av | ov |on|oN oN| 23| 2| 4| 8| @B
Vv
. . 11 23 25
CUmin Color Tracking | 25 |« | BV |9V |7y v |4V |0V |ON|ON ON| 24| - -15 -8 | dB
Variation [
CUmax | Characteristics | 25 | 98| 5y REY 2\‘/3 2\'/5 av | ov |ON|ON ON| 24| 2 4 8| a8
APC Pullin SGM 1 23 25 ~
Foc Range 25 |hatisv| | v |4 .| 4v |ov on|oN ON| 25| +400 | 650 Hz
. Killer Operation SG.L 11 2.3 25
ViK ot Lova 25 [Tl sv | v | & . [4v|ov |oN|ON|ON|ON| 26| a2 | -38 | -32 | dB
23 1 23 25 :
R/B Demodulated | 55 (oo pl 8| v |9V |V o | 4v | ov|ON|oN ON[ 27| 090 | 1.00 | 1.10 | Ratio
Output '
N . V|
G/B Amplitude Ratio 3‘5" oMY gy U evi?? 2\'/5 av | ov|ON|ON ON| 27| 025 | 030 | 0.35 | Ratio
OR-Y Demodulated | 22 svillloyv|23 251 4v{ov|ON|ON ON| 28| 102 | 112 | 122 | deg.
25 v v v
Output Phase SGM
G-y Angle 24 sv |1l gv |23 25| 4v | ov|ON|ON ON| 28| 237 | 247 | 257 | deg.
25 v v v
Jint Jint Control ﬁ soM|sv | 1] |av |23 251 4y | ov|oN|oON ON 75| 90| - | de
Va Variation 5 v v v 9-
Trmax Tint Control 1" 4V 25 -85 | 45 | -25
— i s | 25 |SoM 8V [ ) [av [ 3V .| 4v |ov|ON fON ON et
Tcen Tint Center 25 |seM| sv |\ [ov 291|254y | ov|ON|ON ON 80| 0| +80 | deg.
* . Indicates OPEN.
DEFLECTION SECTION
Test conditions* Limits
Test |input S| SIS|S|S|S|[S]|S]S ;
Symbol Parameter A Unit
y point| (D) 11 10111112 12115119 | 20 | 44 [Note| Min. | Typ. | Max.
10 A |19 Al B Al A
lec11 (Ckg;f/“;“cu”em mrf - sv| ) ov|oN ON|ON{ON| ON|ON|ON 90 18| 21| 24| maA
fFree Run Fre- 1
fH quency 20 - |8V Vv 9V |ON | ON ON{ON | ON|ON|ON 15.300 [15.734 [16.000 | kHz
V11 Oscillator Start- | 11, Va
. ing Valtags oo | - |8v|V? v on|on ON|ON|ON|ON | ON - 44| 53| Vv
tPH Pullin Range |, 20 '.®| 5v | 1] ov | on | o ON|ON|ON|ON|ON|ON| 30 | 500 |+700 | - | Hz
Horizontal Out- 11
V20H put Maximum | 20 /56,81 5V | |/ | 9v [ON [ON ON{ON|ON|ON|ONION| 31| 30| 38| - | vor
Voltage
MITSUBISHI
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MITSUBISHI ICs (TV)

M52030ASP

NTSC SYSTEM SINGLE-CHIP COLOR TV SIGNAL PROCESSOR

VIDEO SECTION

Test conditions™* Limits
Test|Input SIS|SIS[S|SIS|S|S|SIS[S{S|S ;
Symbol Parameter A ) Unit
Y point| (C) 1 10(11]1212|15(19|19|20{26|34{44| 2 | 5 [50Notd Min. | Typ. | Max.
101 A [15119]35(37|38138| |A AlA A A
Circuit Current 1 25
lcc19 (Y/C/OSD) PIN | A19| ~ 18v| | |ov] [} ON|ONJON|ON|ON{  |ON|ONJON|ON|  |ON|ONION 40 55 701 mA
@, vce=9v
Maximum 23 n 25
v N Nl |oN]ON - Y
Ymax Output 25 |SGFISV|yl (% |y ) onloN|oniON|ON|ON|  {ON|ON|  {ONJON|[ON[ON|1S| 4.0 5.0 VPP
) 23 1 2518
GY Standard Gain 25 [SGGIV| | (9] (S| |on|onjoN|ON|oNjoN| |ONION| |ON|ON|ONJON| 16| 12 16 20 dB
]
-
GY 23 1 25[25
orm . t 95 GG/ v | 1%V ]V ON|ON|ON|ONION|ON| |ONON| |ONJON[ON[ONj17| =2 0 2 dB
ontras
GY Variation gg $G.alsv U av|v 2\'/5 onjon|onjon|on|on| lonjon] lon|onjonlon]17] - 4| -9| dB
min Characteristics
GY 23 1 25
max o5 [SGGISV| | [ov[av]y ONJONJON[ONjON|ON| |ONjoN|  |ON{oN|ON|ON 17 2 5 8 dB
Vtum 23 sul' fov| %% on|onfon|onfon|on| [onjon| |on]on|on|on 07| 10| 15 v
norm . 25 v v
v Brightness 23 1
LUM Variation e | =% y] (] | on{onjon|on|onjon| [onjon|  |on]on|on|on o| o4 06 %
min Characteristics
VLUM 23 sv| ™ lav]| fav onjon|onfonjon|on] |onjon| [on|onion|on 201 23| 26 v
max 25 v
ZAlsGH|, [ 25
GP Peaking Value | 24A (2% 15V val | ON|ON{ON[ONIONJON| |ON|ON]  |ONJONION|ON/ 18 6 8 13 daB
SG.J v v
25A
23 1 25 |25
GTnorm 24 S L 1] {7y 2|y [ON]ON[ON[oNJoNION]  |ONION| ON|ON|ON|ON| 18] -2 0 2 dB
25 @
Picture Quality | 23 ¥ 25 §
GTmin Variation 24 [SG.J|sv " v v 1V [ON[ONJON|ONONJON| |ONjON|  |ON]JON|ON{ON] 18| - -14 -9 dB
Characteristics | 25
23 8] 25
GTmax 24 |y [ \'/ 4V [ONFON[ON[ONION|ONf |ON|ON| [ON[ON|ON|ON| 19 2 4 8 dB
25
F 23A 1 25
FBY requency 24A |SG.K|5v | & oN|oNjoN|on]onlon| [onjon| |on]on|onfon|2o| 7.0 10| - mA
Characteristics v v
25A
* . Indicates OPEN.
MITSUBISHI
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MITSUBISHI ICs (TV)

M52030ASP

NTSC SYSTEM SINGLE-CHIP COLOR TV SIGNAL PROCESSOR

DEFLECTION SECTION (cont.)

Test conditions* Limits
Test{Input S| sSi{s|{s|{s]s|s|s]s ;
Symbol P ] U
ymbo ArBMESTIngint (D) 1 101 [ 1] 12 12(15(19 ]2 | 44 |Note| Min. | Typ. | Max. | — ™
0] A]19 A B Al A
Horizontal Out- "
V20L put Minimum 20 [SG.B| BV Vv 9V [ON | ON ON|ON|ON|ON|ON|ON| 32 - 0.01 03 | Vor
Voltage
Horizontal Out- 1
Th put Pulse 20 [SG, B! BV v 9V [ON|{ON ON{ON|ON!ON|ON|ON| 33 22 24 26 | usec
Width
Fly-Back Pulse 1"
FCV Clamp Voltage 13 |SG.A| BV v 9V |ON|ON ON|ON|ON{ON|ON|[ON 8.0 8.5 - Vo-P
Horizontal 1
Hp Phase Variable | 13 |$G.A| 5V v 9V |ON{ON ON|ON|[ON|ON|ON|ON - 14.0 - psec
Characteristics
Sync Separa-
Y tion Output 1 _
Va3H Maximum Voit- 43 5G A| BV v 9V | ON[ON ON ON| M1 8.0 8.9 Vo-p
age
Sync Separa-
tion Output 11
Va3l Minimum Volt- 43 {56 A| BV v 9V |ON|[ON ON ON| 42 2.5 3.0 35 | Vor
age |
* . Indicates OPEN.
Test conditions* Limits
Test |Input] S|{S|S|{SIS|S|{S|SI]S ;
Symbol P t ; Unit
ymbe ArAmEer looint| O | [ 1116 S [11]12]12] 1516 (1719 |44 | 42 |Note| Min. | Typ. | Max. |
100/ A A[17]19]10|A AlA
Vertical Free 1|2
v Run Frequency 16| - |5V Vv 5 9V |ON|ONJON{ON|ON ON 480 | 528 | 57.0 Hz
Vertical Pull - SG.E 1|8
PV In Range 16 Vari 5V vI|S& 9V |ON|ON[ONION|ON ON|ON 34| 650 | 67.3 - Hz
Vertical Output 11 %
Tv Pulse Width 16 [SG.A{5V vig 9V ONJON|ON|ON|ON ON|ON 474 544 817 | psec
Vertical Output 11 37
V18H Maximum Volt- | 18 [SG.A |5V Vv V 9V |ON|CN|ON|ON|ON|ON ONION 351 280 | 365 - Vde
age
Vertical Qutput 11 3.7
V18L Minimum Volt- | 18 [SG. A |5V Y V 9V |ON{ON|ON|ON|ON|ON ON|[ON 36 - 0.01 0.3 | Vde
age
Open L 17,145 sy
GP Goan Loop ARGEREY v [3/19v|on ON|ON[ON| |37 16| 20| 24| dB
ain 18 6 C vV v \
} 2
Vertical Oscil- 1 11
V11min lator Starting 161 ~ 19V y VarifONION|ON|ON|ON ON|ON 38| - 44 53 \
Voltage
VRamp | Hamp Peak 16 |s6.4|5v] ] gv|oN|onjonion|on/ON|  [onjon|  |3s| 60| 63| 65| vos
oltage vV
Ramp Peak T
VRamp Amglitude 16 |S6.A |5V v 9V [ON|ON[ON|ON|ON|ON ONI{ON 40 1.4 1.7 20 | Vor
MITSUBISHI
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MITSUBISHI ICs (TV)

M52030ASP

NTSC SYSTEM SINGLE-CHIP COLOR TV SIGNAL PROCESSOR

DEFLECTION SECTION {cont.)

Test conditions™ Limits
Test [Input sTsislslsIsislsTs )
Symbol Parameter ; Unit
Y point! O} | | 1116 S| 11]12{12115 |16 [17[19] 48 | 42 |Note] Min. | Typ. | Max. |
10| A[A 1719110} A AlA
Agreement
coin Detection 11
a Maximum Volt- 41 |S6.A| BV Vv 9V [ON|ON|ONJON |ON ON|ONION 4.0 4.3 - vV
age
Agreement
coin Detection 11
L Minimum Vol | 41 [S6ASY] 9V]ON|ON|ON|ON|ON ON - - 1.0 v
age
*  Indicates OPEN.
Test conditions* Limits
Symbol Parameter | oSt|input S|S|SIS5|5[51515|515(8]8 } Unit
point| (A) 11 10[11(12]12|15(16]17|19126|26{26(44] ad Min. | Typ. | Max.
10{ A [19(22126|27|28129 A AlA A{B| |SD
Input 26,27
Inim Impedance 28,29 N t | 50 | _” ,,,,,9,,,_
Threshold 23,24 11 .
ThiL Level 2% - |5V Y 9V| {5V|Variable |ON[ON ON ON 43 1.7 1.9 2.1 v
White Adjuster 23, 24 11
Vwat1 Characteristics 2‘5 - BV v 9V|1V|5V|5V|5V[EV|ON|ON ON| |ON 44 - - 0.6 %
1
White Adjuster 93 24 11 a5
VwaL2 Characteristics 2'5 - BV v 9V v 5V[5VI5V[BV|ON|ON ON| [ON 441 27 3.0 33 \%
2
White Adjuster 23,24 1
VWAL3 Characteristics 2'5 - BV v 9V|BVI5V|5V|5V|5V|ON|ON ON|  [ON 44| 57 6.0 6.3 \
3
On-Screen 1
Tdrosd Delay 5V v oVv| 5V ON|ON ONj {ON 451 - - 100 | nsec
Time (Rise) @
23A —|®
On-Screen 1 @
Tdrosd Delay . 5V|,,19V| |5V ONJON ON|[ |ON 451 - - 100 | nsec
Ti 24A \%
ime (Fall)
: . IsG.
Fast Blanking | 254 1
Tdrblk Delay Time , 5V, [8V] | [BV|SV[5V|ONION ON oN| |D[46] - - 100 | nsec
(Rise) SGO
Fast Blanking 11
Teirblk Delay Time 5V v 9V 5V|5V|5'V|ONION ON ON 47 - - 100 | nsec
(Fall)
* : Indicates OPEN.
ELECTRICAL CHARACTERISTICS TEST METHOD c. Sweep f2 and test the beat frequency 3dB down
Notel. Video Noise “S/N” from where the beat element is 1MHz

a. Input SG2 and test the rms value for 52A output
signal. Pin&

VO Test Vaiue (Vpp) x 10
b. Standard S/N = 20 | [dB}
andard S/ ©9 Test Value (mVims) ‘ :
TMHz BW

Note2. Video Frequency Characteristics "BW”
a. Input SG8 and adjust f2 of SG8 to 57.75MHz so Note3. Input Sensitivity “Vin min”

that a TMHz beat is output by pin & a. Indicated as input level 3dB down from the test
b. Then adjust the applied voltage of pin ® so that value of item V3 "video output signal voltage” as
the 1MHz beat element of pin & is 100dBy. the level of SG1 is decreased
MITSUBISHI
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MITSUBISHI ICs (TV)

M52030ASP

NTSC SYSTEM SINGLE-CHIP COLOR TV SIGNAL PROCESSOR

Noted. Maximum Allowable Input
a. SG.4 is input as 90dBu.
b. Make VA the output level of pin 8 at this time.
c. Expressed as input level 3dB down from output
level of pin & being VA as the level of SG.4 is
increased.
Note5. Black Spot Noise Inverter “VetH, VacL”
a. Input SG2 and adjust the applied voltage of pin
® so that the voltage of pin & is 2.5V.
b. Input SG.1 and test Va4 and VecL as shown in
the figure below.

TTVECL pin@
____________ veTH Output Waveform

Pin&2

Note6. Intermodulation "IM”
a. Adjust the applied voitage of pin ® so that the

minimum voltage of output signal voltage from pin
® is 2.0V.

Pin 62 ‘

b. Test the 920 kHz element and 3.58 MHz element
of pin & output.

c. Standard IM = 20 log %%E%%%—t [dB]

Note7. AFT Output Maximum Voltage “V51H”
Note8. AFT Output Minimum Voltage “V51 p”
Note9. AFT Sensitivity “pu AFT”

VH, Vu and puAFT are shown in the figure below.

Pn@ V51H _>E—€(_M
5.5V
35V
57.75MHz 10 59.25MHz
55 — 3.5} x 10°mV
Standard p AFT = ( J [mV/kHz]

At kHz

SIF SECTION
Note10.Limiting Sensitivity “LIM”

a. Decreasing the level of SG13, test the input level
at test point 3 when the 400Hz element is 3dB
down from AF output "AF direct output signal
voltage” VOAF. :

Note11.AMR “ATT”

a. Test the 400Hz element at test point 3 and

make it “Vam."”

Standard Value AMR = 20 log Voar(mVims) [dB]
Vam(mVrms)

Note12.Maximum Attenuation “ATT”
a. Test 400Hz element at pin @ output.

b. Standard Valie ATT = 20 log % [dBI

Note13.AF Driver Gain “GAF”

GAF = 20 log ~2MaX_ (4g)
Voar
Note14.Sound S/N “S/N AF”
a. Test 20Hz ~ 100kHz noise at pin @ output.

Vosmax
S/INSF = 20 log ————
/ ©9 Test Value (B

VIDEO SECTION
Note15.Maximum Output “Ymax"”
a. Adjust applied voltage of pin @ so that the DC
potential of pin & is 3.0V.
Note16.Standard Gain “GY"”
a. Adjust pin @ so that the DC potential of pin &
is 3.0V.

Test Value mVpp
200mVop
Note17.Contrast Control
GYmax”

a. Adjust voltage of pin @ so that the DC potential
of pin @ is 3.0V.
(Apply voltage of pin @ with standard gain.)
b. Change the applied voltage of pin 8 to 1.0V, 4.0V,
2.5V and make VA and VB the test values of pin
& output signal.

b. GY = 20 log [dB]

Characteristics “GYmin,

_— ValmVp-p)

¢. GY min = 20 106 &y Fos Vaive mveg B!
Va{mVp-o}

GY max = 20 109 &7 o5t Value mvin) 0
VelmVpp)

GY norm = 20 log GY Test Value (MmVprp) [dB]

Note18.Peaking Value “GP”
a. Adjust applied voltage of pin @ so that the DC
potential of pin @ is 3.0V.
{Apply voltage of pin @ with standard gain.)
b. Make Va the output signal voltage of pin & at
time of SG.H input and make Vs the output signal
voltage of pin @ at time of SG.J input.

Vg
GP = 20 log Va [dB]

Note19.Picture Quality Control Characteristics “Gtnorm,
Gtmin, Grmax”
a. Adjust applied voltage of pin @ so that the DC
potential of pin @ is 3.0V.
{Apply voltage of pin & with standard gain.}
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b. Change applied voltage of pin @ to 2.5V, 4.0V,
1.0V and make Va, VB and Vc the output signal
voltage test values of pin &.

c. Gmin = 20 IogTv/% [dB}, Grmax = 20 tog\\i—i [dB]
Grnorm (dB) is the amount of change with Ve when
picture quality control characteristic Gp was tested.

Note20.Frequency Characteristics “fB (Y)”

a. Adjust applied voltage of pin @ sc that the DC
potential of pin & is 3.0V.

{Apply voltage of pin @ with standard gain.]

b. Test frequency of SG. 3dB down from the value
ot Va obtained when testing picture quality control
characteristic Gr.

CHROMA SECTION
Note21.Chroma Maximum Gain “Gc”
a.5et SG.Lto-26dB (Burst: 2.6mVe.p, Chroma: 5.0mVe.
p) and test the output signal voliage of pin &.

b. Gc = 20 log Test 5\/F:I\>Je(mVprp) [dB]
pp

Note22.ACC Characteristics “ACC-l, ACC-Il”
a. Change the SG.L input level to 0, -20, +6dB and
make the output signal voltages of pin @ Va, Ve
and Vc respectively.

V'] Ve
b. ACC-1 = 20 log — -1 = — [dB
og Ve [dB], ACC - 1II 20 log A [dB]

Note23.Color Control Characteristics “Csmin, Csmax”
a. Change applied voltage of pin @ to 1.0V, 4.0V
and make Va and Ve the output signal voltages

of pin &.
. Va
b. Csmin = 20 log Cnorm Test Value (8]
Csma Ve [dB]

x = 20 log Cnorm Test Value
Note24.Color Tracking Characteristics “Csmin, Cumax”
a. Change applied voltage of pin @ to 1.0V, 4.0V

and make Va and Ve the output signal voltages

of pin &.
b. Cumin = 20 lo Va [dB]
' - 9 Crorm Test Value
Cumin = 20 log Ve [dB]

Cnorm Test Value

Note25.APC Pull-ln Range “frci., fech”
a. Input SG.M, increase burst and chroma frequency
(fsb = fsc) the proper amount and set so that the
DC voltage of pin @ is low.
b. Test the input frequency where the DC voltage
of pin @ changes from low to high (~2.5) while

gradually increasing the frequency.
c. Test upper side pullin frequency in the same
manner.
d. Standard value 1s expressed as difference from
reference value 3,579,545Hz.
Note26.Killer Operation Input Level “Vik”
Expressed as the input level where the DC voltage
of pin @ becomes low when SG.L input level is
decreased.
Note27.Demodulation Ratioc “R/B, G/B”
a. Input SG.N 0.2Vep, and test each output signal
voltage at 23A, 24A and 2HA.
23A output signal voltage

25A output signal voltage

R
B

G 24A output signal voltage
B 25A output signal voltage

Note28.Demodulation Ratio “LR, LG/B”
Test the phase difference of R output (23A) and G
output (24A} relative to the phase difference of B output
(25A).

DEFLECTION SECTION
Note29.Horizontal Oscillator Starting Voltage “Vi1 min”

Expressed as applied voltage of pin @ where pin

output waveform of pin @ can be generated as the

applied voltage of pin @ is gradually increased from
low voltage (approx. 3V).
Note30.Horizontal Pull-In Range "feuL frrn”

a. Decrease the frequency of input signal SG.B the
proper amount and set while the input signal and
output waveform of pin @ are not in sync

b. Next, gradually increase the input frequency and
test the input signal frequency exactly when the
input signal and output waveform of pin @ become
synchronized.

¢. Perform in the same manner for pull-in range for
upper side.

d. Expressed as difference from reference value of
15,734Hz.

Note31.Horizontal Output Maximum Voltage “Vaon"
Note32.Horizontal Output Minimum Voltage “Vzo"”
Note33.Horizontal Output Pulse Width “Vk”

Vaon, Voo and Tu are shown in the figure below.

avo-pft | )

¥
'

Note34.Vertica!l Pull-ln Frequency “fev”

Pin@ cutput
waveform

GND

a. Increase the frequency of input signal SG.E the
proper amount and set while the input signal and
output waveform of pin are not in sync.
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b. Next, gradually decrease the input frequency and
test the input signal frequency exactly when the
input signal and output waveform of pin (& become
synchronized.

Note35.Vertical Output Maximum Voltage “Visn”
Note36.Vertical Output Minimum Voltage “VisL”
Vign and Viel are shown in the figure below.

T Pin ®
V!:SH VisL Qutput Waveform
v

! GND

|-—-- 1 VerLJ

Note37.Vertical Open Loop Gain “Gwv”
a. Input SG.C (2kHz, 100mVer, CW) into pin @ and
test the output amplitude of pin @.

Pin Output Amplitude
b. Standard Value = 20 log T00MVe R {dB)
Note38.Vertical Oscillator Starting Voltage “V19min”
Expressed as applied voltage of pin where output
waveform of pin can be generated as the applied
voltage of pin is gradually increased from low
voltage (approx. 3V).
Note39.Ramp Peak Voltage “Veramp”
Note40.Ramp “Vgrame”

Pin{®
VRAMP Waveform

VRAMP

GND
fer— 1Ver——=|

Noted41.Sync Separation Output Maximum Voltage
“Vasn"
Noted42 Sync Separation Output Minimum Voltage
“VaaL”
Vazn and VasL are shown in the figure below.

Pin @
+ Va3H Output Wavetorm

Vaal
1 GND

OSD SECTION
Note43.Threshold Level “Thl”
a. Set pin @ to 5V.
b. Raise OSD (pins @, @, @) voltage from "L" to
"H,” and test the applied voltage of OSD (pins
@, @, @) when the DC voltage of output pins
pins @, @, @) changes from “L” to "H."
Note44 . White Adjuster Level “VwaLi, Vwar, Vwais”
a Set pns ® & @, & 1o 5.
b. Test the DC voltage of cutput pins (pins &, €,
@) when pin @ white adjuster voltage is changed
to 1.0V, 45V and 8.0V.

Output Waveform (P n 245

]@

—_— e GND

Noted45.0n-Screen Time Delay “Tdrosd, Tdfosd”
Input SG.O into OSD pins and test rise and fall time
delay of output signals in relation to input signals.

Note46.Fast Blanking Time Delay “Vwat1, Vwarz, Vwarz”
Input SG.O into F.BLK. pins and test rise and fall time
delay of output signals in relation to input signals.

- Fall

—:SG.0

GND

=1 (sec)

COIL ADJUSTMENT METHODS
1.VCO Coil

a. Without any input, ground the 1F AGC filter {pin ®),
test the DC of APC (pin @) and use the test value
as Va.

b. Next, input CW of Fo = 58.756MHz, Vi = 30dBu from
input pin A, form a loop with IF AGC filter (pin ®),
and adjust the VCO coil so that APC (pin @) = Va.

2.AFT Coll

a. Set testing conditions for test item “V9.”

b.Input CW of Fo = 58.75MHz, Vi = 90dBu from input
pin A and adjust the AFT coil so that the DC of AFT
OUT (pin &) is 1/2Vce (4.5V).

Output Waveform (&)

4.5V

58.75MHz
3.SIF Coall
Set testing conditions for test item “S5.” Adjust the SIF
coil so that output waveform is maximum and distortion
is minimum.

*

Precautions When Testing Items Related to videc and

Chroma

The conditions listed below are usually set when testing

items related to chroma (chroma maximum output, Notes

46 ~ 68).

a.tnput signai SG.A into D input.

b.Turn switches S2, S5, S11A, S12, S12A, S15, S20,

S26 and S44 on.

Note: Adjust the one-shot multivibrator's potentiometer
so that the timing of the horizontal blanking pulse
and puise width are as shown in the figure.

Pin@® Horizontal
Horizontai Qutput Blanking Pulse l l

lesl B s lel 12 us

Set 8us via the pin @ potentiometer of TTL IC M74LS221P
and set 12us via the pin @ potentiometer.
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INPUT SIGNAL

INPUT SIGNAL (cont.)

SG. No. Signals (500 termination} SG. No. Signals (509 termination)
SG. 1 | $1=58.75MHz, 90dBy, fm=16kHz, AM77.8% NTSC Simple Chroma Signal
SG. 2 | f1=58.75MHz, 90dBy, CW ec
SG. 3 | f1=58.75MHz, CW, Level variable a0 fﬂTﬂ"[ Fﬁb'
SG. 4 | f1=58.75MHz, fm=16kHz, AM. 16.0%, Level variable _j U LU_LU_J[UF
f1=58.75MHz, 90dBy, 10 - step wave 87.5%, TV . e AN
SG.5 modulation (fsc=3 5SMHZ) P ’ 561 9_‘_"3_; '+ fsb :Frequency of burst signal
; Y4518 ' fsc :Frequency of chroma
SG. 6 | f1=57.75MHz, 80dByu, CW ! , signal
_ T eze,q fsb(r) = 1sc(n) = 3,.579545MHz
SG. 7 | f1=59.26MHz, 80dBu, CW B3.5u8 OdB - ab = 588VP 4
=58. = 100mvp - P
SG. 8 :] Zg ZSQA;; 970858"1 ng\/ } Mixed signat & "
= z H. With NTSC simple chroma signals of SG.L, burst sig-
f1=58.75MHz, 80dBp, CW SG. M | nal and chroma signal are the same phase, and their
SG. 9 | f2=55.17MHz, 70dBp, CW Mixed signa! frequencies can be adjusted.
f3=54.25MHz, 70dBu, CW SG. N | f=3.68MHz, CW, Leve! variable
SG. 10 | fo=58.75MHz, 110dBy, CW f=16kHz, Duty 50%, LEVEL 2Vrr, offset 1V,
S6.0 | squARE
SG. 11 | f0=58.75MHz, 60dBy, CW wave
SG. 12 | fo=4.8MHz, 90dBu, fm=400Hz, FM + 25kHz dev
G, 13 | f0=45MHz, fm=400Hz, FM % 25kHz dev. Level Special Note
variable NTSC color televisions can be designed for export overseas
1 =4 =4 9 .
SG. 14 | fo=4 5MHz, 90dBy, fm=400Hz AM30% by replacing the AFT coil and VCO coil with coils that are
SG. 15 | fo=4 5MHz, 90dBy, CW , .
$G. 16 fo=45 25MHz, 80dBy, 10 - step wave 87.5%, TV able to handle 45MHz. However if replaced, the carrier wave
’ modulation for the signal used for VIF test item must also be altered
SG. 17 f0=46425MH2, 80dBp, 10 - step wave 87.5%, TV to 45MHz. (SG.1~SG.11).
modulation
$G. 18 fo=45.75MHz, 80dBp, 10 - step wave 87.5%, TV
. modulation fo variable.
Make input for sync 63. 55—,
separation NTSC type 5 b !
APL 100% normal +_L$_ Iypp 0114
SG. A | video signal shown in VP'Pj»
the figure on the right. ‘ —
Vertical must be J—L»—L? us 0-286
interlaced at 80Hz. Zus Vp-p
Horizontal sync
signal duty 92% 1Vp-p
SG. B | input level and sync i
are adjustable. 63 S5 ——
normal
SG. C | f=2kHz, 100mVe-r, CW
Vertical sync signal
duty 99.2% input 1Vpop
SG. E | level and sync are 4
adjustable. b——15. 6ms “
normal
SG. F | f=200kHz, 2vep, CW
SG. G | f=200kHz, 200mVpP-r, CW
SG. H | f=200kHz, 50mVve-p, CW
SG. J f=2MHz, 50mVe-r, CW
SG. K | f=2MHz~10MHz Variable, 50mVe-p, CW

.
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TEST CIRCUIT
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TYPICAL CHARACTERISTICS

THERMAL DERATING(MAXIMUM RATING)
25

20

15
1.35

1.0

05

POWER DISSIPATION Pd (W)

-
~
~

0 .
0 25 50 6575 100 125

AMBIENT TEMPERATURE Ta (C)
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APPLICATION EXAMPLE
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DESCRIPTION OF PIN

Pin No.

Name

Peripheral circuit of pins

@ RF AGC
ouT.
@ 45M COIL l/j_;h—“ —
Fl—fv\/v—ﬂ-—@
® EI\E/lPHASIS ©
®@ AF OUT —j
é O)
® IF AGC

M9 .
J kel
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DESCRIPTION OF PIN (cont.)

Pin No. Name Peripheral circuit of pins
RF AGC @ Y [%
® DELAY
@ GND -
O

VIF IN

® VIF IN

Vee 5V _

@ Vee H —

@ AFC

® FBPIN &%

32 FH M%

W @
MITSUBISHI
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DESCRIPTION OF PIN (cont.)

Pin No. Name Peripheral circuit of pins
)irﬁ}W\ ¢
® H. RAMP. T=
? —5
V. RAMP
V.FEED AN
& BACK 5 g :
V. OUT '
3
Vee 9V —
@ HOoUT '
l 29
COLOR — | f
@ CONT.
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DESCRIPTION OF PIN (cont )

Pin No. Name Peripheral circuit of pins
0OSD WHITE

22 ADJ. -

| N
@ R
@ G
@ B
@ FAST BLK %« é é %4
@ 0SD B
@ 0SD G
) 0SD R @B X G VO ¥

CHROMA
< APC FILTER mé;v ,
! |
&
-+
<) X-TAL
=D
MITSUBISHI
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DESCRIPTION OF PIN (cont

Pin No Name Peripheral circuit of pins
< ACC FILTER %
° ™ %
KILLER W
& FILTER '
® CONTRAST/ % ;
SERVICE
W AN ,
@ GND -
BRIGHT/ i
) CHROMA
AMP.
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DESCRIPTION OF PIN (cont.)

Pin No. Name Peripheral circuit of pins

PEDESTAL
< CLAMP
@ VIDEO

TONE

® VIDEO IN —{j %{ i: D)

COINCIDENCE @n
@ ouT
COINCIDENCE @2
@ IN
MITSUBISHI
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DESCRIPTION OF PIN (cont.)

Pin No. Name Peripheral circuit of pins
[ ’ 43
® SYNC OUT ﬂ @
\/
\/
SYNC SEP.
@ IN
V SYNC
@ TRG. ':
@ VCO COIL
@ VCO COIL
@ VIF VCO
FILTER lg AA,
@9
MITSUBISHI
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DESCRIPTION OF PIN (cont )

Pin No. Name Peripheral circuit of pins

@9 ATT/SIF IN
(&9) AFT COIL
P AFT OUT

) VIDEO OUT ——62

MITSUBISHI
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