MITSUBISHI ICs (TV)

M51307BSP

NTSC SYSTEM SINGLE-CHIP COLOR TV SIGNAL PROCESSOR

DESCRIPTION

The M51307BSP is a semiconductor integrated circuit with
signal processing functions for video IF, sound IF, video,
color, deflection signals and a single chip capable of
processing color TV signals.

Combined with tuner and simple output stage of discreet
transistors, it enables more rationalized designs of color
TV sets.

FEATURES

® Large integration enables rationalization and high
equipment reliability with low power consumption.

® A direct output pin for sound FM detector is provided,
applicable to sound multiplexing.

® The most appropriate constants can be set by the
synchronization separation input pins for horizontal and
vertical deflection.

® No horizontal free run frequency adjustment.

® AFT defeat and sound muting capability.

e DC voltage controls picture quality, contrast, luminance,
color saturation, Tint and volume.

@ AS2-pin shrink DIL package enables mounting in compact
equipment.

APPLICATION
NTSC system color television set

RECOMMENDED OPERATING CONDITION

PIN CONFIGURATION (TOP VIEW)

ELECTRONIC ATTENUATOR CONTROL
FM DEMODULATOR COIL
DEEMPHASIS, SCUND DIRECT 110
AUDIO DRIVER OUTPUT
AUDIO NEGATIVE FEEDBACK, BYPASS

RF AGC OUTPUT
VIDEQ DETECTOR QUTPUT
AFT OUTPUT
BRIGHTNESS CONTROL
SIF INPUT

32fH OSCILLATOR

X-RAY PROTECTOR SIGNAL INPUT
VERTICAL SYNCHRONIZING SIGNAL
VERTICAL OSCILLATOR

CONTRAST CONTROL
VIDEC TONE CONTROL
COLOR SIGNAL INPUT
GND

IF AGC FILTER AFT COIL
RF AGC CONTROL
VIDEO DETECTOR COIL
GND
VERTICAL SYNCHRONZATION SEPARAT
VIE INPUT ATION SEPARATION INPUT
SYNCHRONIZING OUTPUT
VIF, ISF POWER SUPPLY HORIZONTAL SYNCHRONIZATION SEPARATION INPUT
HORIZONTAL POWER SUPPLY g PEDESTAL HOLDING
AFC FILTER g VIDEO INPUT?
AFC FLYBACK PULSE INPUT ; VIBEO INPUT2
w
o

SAW TOOTH WAVE GENERATOR CAPACITOR ACC FILTER
RATED CURRENT PULL-IN KILLER FILTER
VERTICAL AC/DC FEEDBACK INPUT APC FILTER

VERTICAL OUTPUT

VCD POWER SUPPLY
HORIZONTAL PREDRIVE OQUTPUT
TINT CONTROL

VIDEQ OUTPUT

3.568MHz OSCILLATOR

COLOR SATURATION CONTROL
G-Y DEMODULATED QUTPUT
B-Y DEMODULATED OUTPUT
R-Y DEMODULATED OUTPUT

Outline 52P4B

Supply vOItAge ..o A%

Horizontal supply current .. L 1AmA

Operating supply voltage ...............c.cccocoee. 8.5~9.5V

Operating horizontal supply currents .............. 12~16mA
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MITSUBISHI ICs (TV)

M51307BSP

NTSC SYSTEM SINGLE-CHIP COLOR TV SIGNAL PROCESSOR

BLOCK DIAGRAM

VERTICAL
AFC OSCILLATOR
FLYBACK HORIZONTAL |SAW TOOTH
PULSE INPUT  g5¢14 PREDRIVE WAVE  VERTICAL
OSCILLATOR QUTPUT  |GENERATOR OUTPUT
VERTICAL X-RAY CAPACITOR VERTICAL
SYNCHRO- PROTECTOR RATED AC/DC
NIZING | AFC SIGNAL CURRENT/ FEEDBACK
INPUT | FILTER INPUT PULL-IN INPUT
GND - @819
— ~ HORIZONTAL POWER
VIF, SIF [ O W L w o o SUPPLY
e > s= w
POWERSUPPLY o 25 §<jxg_>>_§ & %ég gga = GND
AUDIO DRIVER o> <5 "aa|lE28E] Joz.g[ | ¢ VCD POWER
outeuT (= 2 = o= MEgzss| = @ goppLy
AUDIO NEGATIVE (5) : Ay
FEEDBACK BYPASS = F 22 « 5 DEMODULATED OUTPUT
ELECTRONIC 2528 > 5 >80 B-Y
ATTENUATOR - EiSe eEOLS DEMODULATED QUTPUT
< GY
I
T }j‘:
SYNCHRONIZING B W ' 7 DEMODULATED OUTPUT
QUTPUT ,;_igzg :A((Z)zg
e ©— | lEe pees
=1 |25V P58 o é%) T conrroL
FM DEMODULATOR s5
co am o S
81|28 3 ‘
T é H
[ |28
I N
. i AR A7) 3.58MHz
SIFINPUT G~ £ 3 2 OSCILLATOR
VERTICAL 5 I ’
SEPARATION INPUT (34) APC
SYNCHRONIZATION 5 | 5 FiL7eR
HORIZONTAL ' L €00 LAY KILLER
SYNCHRONIZATION = — |~ B HoES FILTER
SEPARATION INPUT o o2 | | 458 | F J<L= | & acc
VIDEO DETECTOR 29 oz (a2 ————— Y FILTER
z2z >5s < = =
OUTPUT g < % g 1 28 COLOR SIGNAL INPUT
© © S >
' i T = = 49) COLOR SATURATION
3 CONTROL
w B 25 c o5
IF AGC FILTER L0 8% i W VIDEO
' . 25 OUTPUT
T O 1
_
‘ (AR 28| g
Q n e Exe
> a cwo S5z | &«
RF A TROL L& L2 w2 E 51 25 BRIGHTNESS
GC CONTRO ?4&5[ < %9% 8o 53 [ controL
1
Sb e o
RFAGC | VIF PEDESTAL
OUTPUT | INPUT HOLDING
VIF
INPUT vIDEO | AFT VIDEO VIDEO
DETECTOR[COIL  INPUT1  INPUT 2
COL - vipro
DETECTOR
colL
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MITSUBISHI ICs (TV)

M51307BSP

NTSC SYSTEM SINGLE-CHIP COLOR TV SIGNAL PROCESSOR

ABSOLUTE MAXIMUM RATINGS
Symbol Parameter Ratings Unit
Vee Supply voltage " Vv
(2] Power dissipation 1.4 W
Topr Operating temperature -20~65 °C
Tstg Storage temperature -40~125 °C
ELECTRICAL CHARACTERISTICS (Ta=25'C, unless otherwise noted)
Test conditions ftest circuit) Limits
Symbol Parameter Test | Imput signal [ &4Ema POREr |Swvitch setting Unit
; Test method Min Tvp Max
point | viF | siF [vi[ve|v, |1 ]2]6]nn]er : :
VIF. SIF
1ot Circuit current 11 All 0 3 |ONOFFIOFF| 2 [OFF 27 36 48 mA
Videa detector
V&I output DC voltage | 173! 0|03 |ON[ON[ON|1 DFF 4.5 4.9 5.3 v
Video detector SG2
Vodet | st .50 | g00s, 0 3 |on|on DFF| 1 pFF 1.7 | 20 | 2.3 | Vesr
facv Video frequency | 1p,51 | SG5 0 3 |on|oNOFF| 1 DFF| tRefer to v-1) -3 0 3 | dB
Insert an LPF {which decreases
the output voltage by 3dB at
SG1 5MHz} between TP.51 and TP,
. 51 A and measure output
P/N Video S/N TP.51A 9008 0 3 [ON|ONPFF| 1 DFF voltage in rms at TP.51A. 46 54 dB
yoieg | V00ENYe X014
PFN=20log noise{Vrms)
5G2 Input level at which detector
. TP 51 is d d b
Vin(min) | Input sensitivity | TP.51 |variable 0 3 |ON|ONDFF| T DFF g:g)tf;rtoa;; thesmelssufgc(ie\a/ssdely 44 51 57 dB s
level by decreasing SG2 level.
Input level at which detector
Permissible SG3 output is decreased by 3dB from
Vin (max) : . TP, 51 |variable 0 3 |ON[ONDFF| 1 DFF|V A by increasing SG3 level 107, 113 dB .
maximum input tevel when SG3 uf 90dBu is input
and TP51 detector output = Vp
GR IF AGC contral range GR=Vin(max)— Vin(min) 54 62 dB
VG0 AFT output voltage | 50 0|0 {3 |ONJONJON| 1 DFF 3.0 4.3 5.6 v
AFT detector S5G6
7 AFT sensitivity 50 %048 0 3 |ON|ONOFF| 1 [OFF| (Refer to V-2) 40 60 100 mV/kHz
VG0, | o 8.0 | 8.6
(£
é;;;jm 50 8’ 0 3 onjonjore 1 oFF v
SGi
0.4 .
V6o, 90dB 1.0
AFT AFT switch s0 | 566 0 3 {on|onjorr| 1 [on| tReter 1o v3) 435 | 45 | a6 | v
sw operation 90dB 4
V32 4 RF AGC control SG! 1.5 6.8 7.7
‘ 52 0| pfon|onjorr| 1 foFF v
Vb2 | voltage 30dB . 4.5 0.01 0.3
Black spot inverter S
Veth threshold level $G6 % E 1.8 1.9 2.2
TP.51 O | 2| 3 |ON|ONJON| 1 (OFF] 5 \Y
Black spat inverter 90dB 3 3
VacuL clamp level % . 3.1 3.6 4.1
Vs AF output DC voltage 4 — — 0 3 |ON{OFF 1|ON 2.7 3.3 4.0 \
AF maximum sGNNI
_ 0. .
Vo aFmax output 4 1000B 910 |3 [ON[OFFON[ 1 |ON 55 0.9 1.4 Vrms
. Measure pin ¢ output
Maximum _ SGH VO aFmaxiMVrms)
ATT attanuation 4 ooas,| © | 013 [oMern VIO arr—2oiog &iggfﬁwm"’ 60 70 dB
AF output _ SGI1 2
THDAr distortion 4 10008 0 | 3 |OFROFFON| 1 |ON 0.5 1.0 %
imiti SGI1 Inpust level at which detecior output
VinQimy | Ut lmiting a | — Jansnie| 9| 0| 3 [on|orron| 1 |on]atein 4 i accreasea by 308 om 50 58 | dB.
sensitivity level VOAFmax Dy decreasing SG11 ievel
SG12 Measure pin 4 VOUIDUILVOVIIESQE
— 0 AFMax(mvyrms}
AMR AMR 4 tams| @] O | 3 OO (O] mnmon e veme 40 55 dB
2-100 . ELECTRIC



MITSUBISHI [Cs (TV)

M51307BSP

NTSC SYSTEM SINGLE-CHIP COLOR TV SIGNAL PROCESSOR

ELECTRICAL CHARACTERISTICS (cont.)

Test conditions (test circuit)
Limits
Symbol Parameter Test | Input signai | ¥ Pose’ |Switch setting Unit
: Test method
pont { vie | siF [v, [ve|v,[1]2]s]11]ar Min. | Typ. | Max
VIF. SIF
4 Vv x[ MVIms}
S/IN | AF S/N — ot Lol 0| 3 fonormon 1IN sm-ates fupeeaae | | 80 | 70 a8
dB/1 mvrms
v 3| = |38 o |03 |onordon] 1 fon 0.5 | 0.7 | 1.0 | vems
O AF3 ’ 100dB 1 ' . .
SGN
MUTE TR.3 =~ |iooas . 0 {0 |3 |ON[ONJON| 1 |ON| (Refer to S-1) 60 70 dB
Test conditions (test circuit) Limits
Symbol Parameter Test | Input signal *SW is off, unless otherwise stated. Unit
Test method !
point | v The number in the o shows pin no.| Min Typ Max
vCD
V. SWIB=ON—0V, SWI18,21,23=1, SwWal=2 8.0 8.9
Vasue Synchronization 3 SG22 SW44=HH, HL. =0ON 2.6 3.1 3.6
Vasun separation operation 1248 SWA2=VH, VL=ON 8.0 8.9 Vo.p
Vasvi (Retfer to g1) 2.6 3.1 3.6
Tace. | ) 5G22 SWI16=0ON—-0V, SWI18,21,23=1, Swal=3 0 0.8 1.5
Gate pulse timing 11 N SW44=0N S
Taae- i 28 (Refer 10 J5-2) 2.5 3.5 5.0
Pin @9 output frequency when only 42 H. Ve 9V
fr Free run frequency 24 ts applied when SW16 = ON — 0V, SW18,21,23 = 1, 15.000 [15.734 | 16.000 | kHz
1 e - SW41 =2 SW42,44 = ON ,<
Applied voltage at pin @ when the cycle of output wave
_ Qscitlator starting 12 form at pm@\s approximately 83 5us and the high voltage
Vizmin Joltage 24 time span period is = 31us by gradually increasing the 4.3 5.3 v
@@ H. Ve from low voltage (= 2.0V with SW = fiy.
sazz SWI6=0ON—0V, SWI8,21,23=1, SW24=0N
f Pull- 0 24 +12dB ' e ' +
P wiin range Note SwWi4l1=2 {Refer to Jy-1) 500 Hz
SWI6=0ON—0V
Vit min SWA42, 44=0ON @PiN 0.3
Output voltage 24 o e QUTPUT A\
SW18,21,23=1 WAVEFORM
Vi max Swiél=2 GND 3.0 4.0
Qvervoltage protector SWI16=QN-+ variable
Vero circuit operating 16 SwW18,21,23=1 0.66 0.78 0. 90 v
voltage SW41=2, Swid2,44=0N (Refer 10 Jy-2)
SWIb=0N—0V, SW22.44=0N Frequency at test
fy Free run frequency 21 SW18,23=1 point 2 Externally connected CES 47 51.3 56 Hz
= at pin are a capacitor of 0.27u
swzi,41=2 and a resistor of 107k$2.
SWI6=0ON—0V Pin @ output voltage m:nimum
Vv min 0.3
SWI18,21,23=1 voltage level (Vy min)
Output voltage ez Swil=2 Pin @ output voltage maximum VO'P
Vv max SW44=0ON voltage level (Vy max) 4.0 5.2
Vaame Ramp peak voliage SWI6=ON—0V PIN QUTPUT WAVEFORM 6.0 6.4 6.8 Vop
0 SWig.23=) L Y S P
- SW21.41=2 Vhams
Vieame Ramp amplitude SW22, 44=0N ¥ D 1.4 1.7 2.0 Vpe
SG22 SWI6=0ON—-0V SW23=1 e -
fov Pull-in range 21| tiaee SWIB.21,41=2  SW22,42,44=ON  {Refer 1o Jy 1) 15 12 Hz
Oscillator starting 21 SWI6=0ON—0V, SW2],41=2
Vaimin | voliage 23 SW18,23=1, SW22=ON (Reter 10 Jy 2) a0 50V
22 SWI6=0ON—0V
Vi ey Power supply 1 23 Swig.21=1 9.7 10. 1 10.5
voltage detector 2 SW23=1 variable IRefer 1o P-1and P 2) \
circuit operating 22 Swia1=2
Vos po voltage 23 SW42,44—=0ON 3.7 4.1 4.5
" ELECTRIC 2-101



MITSUBISHI ICs (TV)

M51307BSP

NTSC SYSTEM SINGLE-CHIP COLOR TV SIGNAL PROCESSOR

ELECTRICAL CHARACTERISTICS {cont.)

Test conditions (test circuit) Limits
Symbol Parameter - | Test | Input signal Test method *SW is off, unless otherwise stated. Unit
point | 4 lyorc The number in the O shows pin no, | Min. Tvp Max.
vCD
) o SG22 SWI16=0N-+0V, SW2Z2=0N
loozs Cireuit current AZ | Fiage SWI8=1, Sw21,23.41=2 20 27 36| maA
SWI16=0ON—0V, SW21=2, SW38=6.5V
) $G23 SWI18,23,41=1, SW22,42,44=0ON
Ymax Maximum output 26 +20d8 | Adjust pin @) externally applied voitage 50 that 5.0 6.5 Ve.p
pin @ OC voltage becomes 4.5V
SW1I6=0ON—0V, SWI8,23,41=1
Gy Standard gain 26 SG23 SW21=7, SW22.42, 44=ON {Refer to Y-1) 8.5 11.5 14.5 dB
Gy norm SWI6=0ON—0V —2 0 2
Contrast variation SW18,23,41=1
Gy min characteristics 26 SG23 swg;jg w (Refer to Y-2) —30 —26 | dB
SW22,42,44=0N
Gy max SW38=4,5V—2.5V—6.5V 2 5 8
VeaT norm SW16=0ON—(V 2.6 3.4 4.2
Luminance ” SW18,23=1 Measure OC voltage level
L SG ) during scanning of
Verr L variation 26 SW21,41=2 9 N 1.2 2.0 | Vo
characteristics tize SW22=0ON pin @ output.
Ver 1 SWA3=D5,2V—3,2V~+7.2V 5.4 6.0
. 8G23 | SWI16=0ON—0V, Sw21=2
Peak ' f Y-
Ge eaking value 26 SG2¢ | SW18,23,41=1, SW22,42,d4=0ON  erErtoYd 61 95 13 | a8
G1 norm SW16=O0ON—0V —2 0 2
Picture quality SwW18,23,41 =1
Gr min variation 26 SG24 | sw2l=2 {Refer to Y-4} —14 | —10 | dB
characteristics SW22,42,44=0N
Gt max SW37=4, 5V—6,5V—2,. 5V 2 4 8
Frequency SWI16=0ON—0V, SW2l=2
f ; R
By characteristics 26 8§62 SWI18,23,41=1, SW22,42,44=0ON {Refer to Y-b) 7 10.5 13 dB
Differential gain SWI16=0N—0V, SW2i=2 )
PG| characteristics i S0 | swis.23,41=1, swze, a2.4¢=0n  'Peferio YO ' i
Demodulated 5G22 SWI6=0N—0V, SW21,41=2, SW30,38=6.5V
c 2 , B ) ,
max maximum output 8 +1248 SG28 SW18,23=1, SW22,24,26=0N (Refer to C-1) 3.3 4.2 Ve.p
Demodulated typical 5G22 SWI16=0N—0V, SW21,41=2
Cnorm output 27 | 4ige | SO SWI8,23=1, SW22.24, 26=0ON 2.1 2.6 31| Ve
SG28 VA. Vg and V(¢ are output signal
ACC-1 0B SWI16=ON—0V gtages at pin @ when input —7.3 { —2.3 2.7
ACC characteristics 27 SG22 SWI18,23=1 jevels are changed to 0, -20 and +6dB. a8
+1208 SG28 Sw21,41=2 v v
Acc-1I Jogs | SW22.24,26=ON  Acc1=20log V:‘ Accu=20log Vi —3.2 | —0.2 2.8
V. Vgand Vg are output signal
Cs norm SW16=ON—0V voltages at pin @ when color —2 0 2
Calor control a7 SWi18,23=1 control voltages at pin @ are
Cs min variation 27 f\?dB 5628 SW21,41==2 changed to 4_5\/,\/2.5\/ and 65V v —a3 —32 daB
characteristics | SW22,24,26=0N Csma=2010g v*?. Co max=20 ,og,vE
R SW30=4, 5V 2,5V —6.5V : ) 2| as 8
S max CS norm is shown by the variance against Cnorm. )
Va. Vgand Vg are output signal _
Cu norm SWI6=ON—0V 3 tages at pin & when contrast 1.5 0.5 2.5
Color control SwWi8,23=1 control voltages at pin @ are changed
Cumin | voriation 27 | 562 | e | swar4i=2  t045V,25Vand 65V. —40 | —30| oB
characteristics || tledB SW22.24,26=0N Vg Ve
e Cymn=2l0g,", Cy max=20100
c SW3B=4. 5V—2.5V~6.5V A * 2 4 8
u max Cu norm is shown by the variance against Cnorm.
SG29 —
SG22 ? SW16=0ON—0V, SW22,24 26=0ON
. . bl ' o (Ref - +250 | +
fec APC pull-in range 27 e vanfa 2 SW1B.23=1. SW21.41=2 efer to C-2) 5 500 Hz
Killer operating 8622 [SC29 | swig=0N—0v, SW21,41=2
. § N " Ret - - — —_
Vik input level 27 fge [0 swig.23=1, sw22,24.2%6=0N (Reter to C-3) 4z ¥ 28| dB
$G22 | 5029 | swis=0ON—0V. SW21.41=2, SW38=6.5V
Kill I |
Vox iercolorrenidual | 28 1 18 | poese | SWIB.23=1, SW22,24, 26=ON (Refer to Cd) 201 100 ) mvep
Ry &7 SW16=0N-+QV 0.84 | 0.91 | 0.98
B-Y Demodulated cutput 28 SG?? | SG29 | sSw18,23=1 (Refer to C-5) —
G-v ampl:tude ratio 29 | 4128 { 1,100 | Sw2l,41=2 o
Fuv 28 KHZ| 522,24, 26=0ON 0.24 ] 0.29) 0.34
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MITSUBISHI ICs (TV)

M51307BSP

NTSC SYSTEM SINGLE-CHIP COLOR TV SIGNAL PROCESSOR

ELECTRICAL CHARACTERISTICS (cont)

Test conditions [test circut) Limits
Symbo! Parameter Test | Input signal Test mothog SWV is off unless otherwise stated Unit
point | Jyorc The number in the O shows pin no.| Min Typ Max
vCD
\%% 27 SWIE=0N—0V
Demodulated output S5G2?2 SW18,23=1
Vas voltage level 28 +1208 SW21,41=2 4.7 5.1 5.5 v
Vg 29 SW22,24,26=0N
Vai 24 =ON— =
2128 Demoduiated output |28 < SWI6=ON—0V, SW22,24,26=0ON
Voo offset voltage I v SWig,23=1 0.3 o| 03] v
Vroor 75 sSw21,41=2
Crozy 27 SWI16-~ON--0V
Demodulated autput SG22 SWiB, 23=1
Coam residual carrier 28 +12d8 SW2l,41=2 0.2 Ve-e
Cloza 29 SW22,24,26=0N
Tint control 27 SG22 SWI16=0N--0V, SW21 41=2, SW25=2.5V-+6.5V
T variation 28 | 41208 | 5% | swis.zi=1. swaz.24.26=0N (Referocer| 72| 90 deg
Tmin SWI6=0N-0V Tmin 4.5V —=2.5V —60 —40 —20
Tint control 27 SG2? Swig, 23=1 SW25= | Tgrad 4. 5V-+4.0V — — —
Tgrad characteristics 28 | +12a8 SG29 SW21,41=2 | Trnax 4. 5-+6.5V 53 33 13 | deg
Trmax SW22, 24, 26=0ON {Refer 10 C-7) 45 65 85
Set the same input conditions as
Leay 27 SWI6=ON—0V g gemodulated output ratio 106
Demodulated 28 SG22 | SG29 SWI18,23=1 and measure phase variation
p phase angle 29 +12d8 | 1100 SW2l,41=2 getw‘%‘ Oul‘jp'ésiqrvz\;&\xﬁes at ntt deg
N ns an an
G 28 k2 SW22.24,26=0N signal voltage at pin
26 Vinput| SWIS=0ON—0V, 3W2l=7, SW38=4.0v—4 5V
Color trackin 2 | SGZ3 SWI8,23.41=1, SwW22,42,44=0N
AV 9 5G22 (Refer 3 o 3 9B
T | characteristics 28 2B | Cinput| SWIG=ON—0V, SW21.41, =2 to C8)
SG28 SWI8,23=1, SW22,24,26=O0ON
SG28 SWIS=O0N—-0V, SW2I 41=2
P 0 1 > . .
Vaox A volaae 30| 4z SWI18,23=1, SW22,24,26=ON 0.2 1035 v
ELECTRICAL CHARACTERISTICS TEST METHOD 3 UAFT= 3x10° MV} (MV/kHz]
V-1 Video Frequency characteristics fsv) AT A kHa)

1. Set SG5 as follows.
f1=58.75MHz, Vin=90dBu
f2=57.75MHz, Vin=66dBu

2. Measure the element of 1MHz at TP51 as Va.

3. Set SGH as follows.
f1=68.76MHz, Vin=90dBu
f2=52.76MHz, Vin=86dBu

4. Measure the element of 6MHz at TP51 as Vs.

] mixed signal
} mixed signal

5. few=20 log LR [dB]
Va

V-2 AFT Detector Sensitivity parr
1. Input SG6 by 90dBu.
2. Measure freguency difference when the DC voltage
at pin 50 changes from 3.0V to 6.0V as Af.

58, 7OMHz

V-3 AFT Switching Operation AFTsw
Switching operation is determined when the sweep
waveform in the above fig. Reaches DC voltage level
of approximately 4.5V with S47 on. The serial resistor
s 1kQ.

S-1 Muting Switching Operation MUTE
1. Measure output voltage at pin 4 when SG11 s

input and S2 is on.

{ Voar max (MVines) 1
2. MUTE=20 logs
0 Ogﬁt MeasuredValue (mVins) r [aB]
The seral resistor is 1k€).
MITSUBISHI
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MITSUBISHI ICs (TV)

M51307BSP

NTSC SYSTEM SINGLE-CHIP COLOR TV SIGNAL PROCESSOR

JS-1 Sync, Separation Operation Vasnn, VasnL, Vasvu,
VaavL

1. Measure output waveform at pin @ when SG22
15 input by +12dB (2Vpp).

2. Vasn is the maximum voltage at pin @ when S44
is on and V3L is the minimum voltage.

3.V43vH is the maximum voltage at pin @ when $42
is on and Vaav is the minimum voltage.

QUTPUT WAVEFORM
AT PIN @

Vazne Vaznn

Vagyi Vazvn GND

Js-2 Gate Pulse Timing Tsap1, Tacp-11.
Teep1 is the delayed time after H SYNC of the
input signal at pin @.
Teer11 is waveform time span at pin @,

| f

;‘H—~TBGP-I : -‘ "*Taep.n

: i OUTPUT WAVEFORM
AT PIN @)

f
H

Ju-1  Pull-in Range fru

1. Set input signal and output waveform at pin @
unsychronized by decreasing the frequency of SG22
input signal by a certain level.

2. Measure input signal frequency at the moment
when input signal and output waveform at pin @
is pulled in on synchronization by gradually
increasing input signal frequency.

3. The pull-in range of the upperside is measured
in the same manner.

4. fer is shown by the difference from standard
frequency of 15734Hz.

INPUT WAVEFORM
AT PIN @

Ju-2 Overvoltage Protector Circuit Operating Voitage
VPRO

The voltage is shown by the applied voltage at

pin when output waveforms at pins @ and

@ becorme as in the following fig. by gradually

increasing externally applied voltage with S16 on.

PIN &
\/\/‘ :>
GND GND
v
PIN @
L \ 23
GND GND
1H
L —

In normal condition When Vppg is applied

Jv-1  Puli-in Range fev
Measure frequency at test point 21 by increasing the
externally connected resistor at pin @ from the pulled
in condition and fixing it at the instant when the input
signal is not synchronized by turning the input signal
off.

Jv-2  Oscillator Starting Voltage V23min
The voltage is the applied voltage at pin @ which enables
signal generation of approximately 19ms at test point
21 by gradually increasing the VCD system Vcc at pin
@ from low voltage (=2.0V).

P1 Supply Voltage Detector Circuit Operating Voltage
| V2

1 Apply 9V to H.Vee at pin @.

2. Voltage is shown by applied voltage at pin @ when
the V. out waveform at pin @ and H.out waveform
at pin @ can show the same movement as VPRO,
shown in the previous parameter, by gradually
increasing VCD system Vcc from the standard
voltage (3,0V).

P2 Supply Voltage Detector Circuit Operating Voltage
Il Va3p2)

1. Apply 9V to H.vce at pin ®.

2. Voltage is shown by applied voltage at pin @ when
the V.out waveform at pin @ and H.out waveform
at pin @ can show the same movement as Vero,
shown in the previous parameter, by gradually
decreasing VCD system Vcc at pin 12 from standard
voltage (9.0V). (Note: H.out at pin @ is not affected.)

MITSUBISHI
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NTSC SYSTEM SINGLE-CHIP COLOR TV SIGNAL PROCESSOR

Y-1 Standard Gain Gv
1. Adjust externally applied voltage at pin @ so that
DC voltage at pin @ becomes 3.0V.

@ Output Signal Voltage mVes
ZOOmVprp

2. Gv=20 log [dB]
Y-2 Contrast Variation Characteristics Gy norm, Gy min,
GY max
1. Adjust externally applied voltage at pin @ so that
the DC voltage at pin @ becomes 3.0V.
2. Measure output signal voltages of Va, Vs, and V¢
when contrast control voltages are changed to
4,5, 2.5 and 6.5V at pin 8.

3 Gy me=20 log 2> (48],
Va

Gy max=20 |Og\/—c [dB],
Va

Y-3 Peaking Voltage Ge
1. Adjust the externally applied voltage at pin @ so
that DC voltage at pin @ becomes 3.0V.
2. Vais the output signal voltage at pin @ when SG23
is input and Vs is output signal voltage at pin &
when SG24 is input.

3. Ge=20 log Ve [dB]
Va

Y-4 Picture Quality Variation Characteristics G, Gt norm,
GT min, GT max
1. Adjust externally applied voltage at pin @0 so that
DC voltage at pin @ becomes 3.0V.
2. Measure output signal voltages of Ya, YB and V¢
at pin @ when video control voltages at pin @
are changed to 4.5, 6.5 and 2.5V.

3. G1 min=20 Iog —Vi [dB],
Va

GT1 max=20 log ﬂ [aB],
Va

G7norm [dB] is the variation [dB] from Ve when Gp
is measured.

Y-5 Frequency Characteristics fe(y)
1. Adjust externally applied voltage at pin @ so that
DC voltage at pin @ becomes 3.0V.
2. Vais the output signal voltage at pin 26 when SG23
is input and Ve is output signal voltage at pin 26
when SG26 is input.

3. fem=20 log vB [dB]
VA

Y-6 Differential Gain Characteristics Day)
1. Vaand Ve are output signal voltages at pin @ when
DC voltages at pin @ are changed to 4.0V and

2.0V by adjusting the externally applied voltage at
pin @),

2. DG(Y): X 100 [0/0]

{Va-Va]
Vi
C-1 Demodulated Maximum Output Cmax
Measure output signal voltage at pin 8 when color
controf voltage at pin @ is 6.5V and contrast control
voltage at pin @ is 6.5 with input of SG28 (NTSC
standard color bar signal).

C-2 APC Pull-in Range frc
Frequency range from the point that output signal
voltage at pin @ is non-existent, 1o the point that
It occurs when SG29 is input and burst and chroma
frequencies (fse=[sc) are changed. Standard value
is 3.67945MHz.

C-3 Killer Operation Input Level Vi
Input level at which output signal voltage at pin @
occurs from non-existent state by changing levels.

C-4 Killer Color Residual Vox
Output signal at pin @ when input conditions are
set in which burst signal amplitude is e =0mMVpp,
Chroma signal amplitude is e =100mV, pand frequency
fsc=3.579b45MHz.

R-Y -
C-5 Demodulated Output Ratio BY B

o
<

<

Ratio ot output signal at pins @ and @ against
output signal voltage at pin @, in input conditions
that burst signal amplitude is e =50mVuy, chroma
signal amplitude is e =100mVuy, burst signal fie
quency fse=3.579545MHz, chroma signal frequency.
fsc=3.479545MHz, (fsa=—100kHz).

C-6 Color Phase Control Variation T
Measure phase difference of output signal voltage
at pin @ when tint control voltage at pin @ is changed
to 2.5V and 6.5V with input SGZ9, on the synchroscope
(X-Y display).

C-7 Color Phase Control Characteristics Tmin, Tgrad, Tmax
Measure phase difference of outpul signal voltage
at pin @ when tint control voltage at pin @ is changed
to 4.5V, 25V, 40V and 6.5V with input of SG29 on
synchroscope (X-Y display). Standard phase is at 4 5V.
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C-8 Color Tracking Characteristics AVv.c INPUT SIGNAL
1. Adjust externally.ap%ed voltage at pin @) so that SG No. Signal contents
DC voltage at pin becomes 3.0V and supply SG1 o8 75M1a cw

S$G23 to input V.

SG2 58.75MHz AM77.8%MOD. fm 20kHz

2. Measure output signal voltage at Apln @ when 5G3 58.75MHZ  AMIGIMOD.  fm 20Kz
contrast control voltage at pin @ is changed to 5517 ( :
. - 17MHz CW(76d8 4
4.0V and 4.5V as Va and Ve. SG4 58. 75MHz CW(90aB ) +c" oo o CW(76B 1)
3. Supply the SG22(+12dB) to input J. - ( :
. . MHz CW 66dB/1
4. Input SG28 and measure output signal voltage at SG5 | 58.75MHz CW(80dB )+, oo o CWI(66dB )
. | .
pin @ when contrast control voltage is changed SGE 58, ToMHZE2MHz CW
to 4.0V and 4.5V as Vc and Vb.
v N $G7 57.75MHz ~ CwW
B ]
5. AVWvc=20 log — - 20 log — [dB] sG8 59.75MHz  CW
Va Ve 3G9 58.75MHz. 87 5% video standard 10-stage wave modulator
{fec = 3.58MHz)
Method of Adjusting the Coils SGIC | 4.5MHz  CW
1. Set measurement conditions equal to VBt SG11 | 4.5MHz  FME25kHZDEV. fp 400Hz
parameter. SG12 | 4.5MHz  AM30%MOD. f, 400Hz
2. The AFT coil must be unadjusted. Typical U U Towe
M . :
3. Check tank response at TP51 as shown in the fig. sG] Syn;g?a';lzmg
548
by setting the V6 (IF AGC filter pin voltage) variable. (0dB) "l 63.5,.5
Adjust LLD coil so that peak is at 58.76MHz. Includes V. synch.

58. 75MH
z NO SIGNAL DC t";;}g?”ﬁ{ 0.357Vp.p
VOLTAGE = 4.9V $G22 Y (Ong) 2,05 76 o revs

0.3v 5ns aq-f
TP 51 RESPONSE WAVEFORM = 63.5.s

Includes V. synch.

4. Adjust AFT coil to the condition in the pAFT 5G23 (0dB) i
-t 5,8

parameter.
awnz oo 1\ N\ N\ \ S\ \ oo
5G24 (0dB)
0.5 .8
4.5V PIN G0 RESPONSE
WAVE FORM 4MHz CW /\-/\/V\N\IO.BVp,p
SG25 (0dB)
- .26, 5
58. 75MHz 6MHz CW :[O.ZVp.p
. . " 5G26 (0dB)
5. Adjust AFT coil conditions equal to THDar parameter e 0. 166 .5

so that distortion is minimized.

3.579545MHz CW [\[\/\N\ Io 2vpe
Precautions for Input Signal sez (0a8)

o Amplitude level of AM modulated waves other than
SG12 is the peak level.

AM MODULATED WAVE SG28
AMPLITUDE LEVEL
OTHER THAN SG12

NTSC standard color bar signal —
SG12 LEVEL fse burst signal frequency

fsc chroma signal

fse=fsc=23.579545MHz

frequency
V. 0dB e,=50mVe.p e,=100mVe.p
® Use the mixer depicted in the following fig. Signal T
source impedance is 50Q. NTSC simple A In
$G29 chroma signal U =L
25Q fse=1sc=3.579545MHz (similar phase)
250 250 25Q 0dB e,=50mVe_p e.=100mVe. o

Note: SG21, 22 and 28 timing must be matched. Refer to
conditions and comments for signal levels.
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TEST CIRCUIT
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Units Resistance: Q
Capacitance: F
inductance: H
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TYPICAL CHARACTERISTICS

THERMAL DERATING (MAXIMUM RATING)
1.6

1.4

Wi

1.2

1.0 \\

0.8 S

06 <

0.4 A

N
\
N
N\

=20 0 25 50 6575 100 125

POWER DISSIPATION Pd {
P

AMBIENT TEMPERATURE Ta ('C)
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APPLICATION EXAMPLE
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