MITSUBISHI ICs (TV)

M51406FP

NTSC VIDEO CHROMA INTERFACE

DESCRIPTION

The MB51406FP is a semiconductor integrated circuit with
video signal processing functions best suited to NTSC color
LCD TV. This IC outputs optimum RGB signals for driving
an LCD from luminance and color signals.

FEATURES

® The 2-power supply system is employed for a larger output
amplitude, and a low power dissipation of 210 mW s
realized.

® A single chip permits all video signal processings.

® The on-screen signal input switch applicable to external
analog input signals is built in this IC.

e VIDEO AGC is incorporated to increase the contrast.

® The y correction circuit is provided to correct nonlinearity
of luminance characteristics for the applied voltage, which
are peculiar to the LCD panel.

® This IC contains multiple control functions, such as color
contrast control, picture quality control, brightness control,
driver circuit bias control and y control.

APPLICATION
Active matrix color LCD TV

RECOMMENDED OPERATING CONDITION

Rated supply voltage ...................oo.ooin . Vee=+4.5+0.5V
Vee=-7.5+0.5V

MIdEO INPUL (oo 0.5Vee

Chroma input ... 100mVer(Burst level)

External RGB input......cccoieiiiiii e 0.8Vep

FUNCTION

® Video AGC:

Processes the input luminance signal amplitude by AGC
using the mean value, to minimize contrast fluctuations
and reduce black or white compression of the picture.
AGC operation level is output to the AGC LEVEL pin.
The standard input level is 0.5Vee.

® Picture quality control:
Changes the frequency characteristics of luminance signal
which are controlled by DC voltage.

® Matrnix:
Produces RGB signals from luminance and color difference
signals in matrix, which are then output to INT/EXT switch
block.

e ACC:
Processes input chroma signals by ACC, which are then
sent to the chroma demodulator. The ACC range is
between -20 and 6dB. (The 100mVer burst level is set
at 0dB.)
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NC : No Connection

@ Killer:
Outputs a color signal if PLL is locked to the input chroma
signal.
® VCXO and APC:
These functions constitute PLL which locks the input
chroma signal. The standard lock range is 1 kHz.
e Tint:
Controls the tint of the demodulated color signal.
e Color decoder:
Demodulates NTSC chroma signal processed by ACC into
a color difference signal, which is then sent to the matrix.
e Contrast:
Controls the amplitude of matrix-synthesized RGB signal.
® Gain control B:
Controls B signal gain to adjust the white balance.
® Gain control R:
Controls R signal gain.
@ INT/EXT switch:
Selects external RGB signal or internal signal produced
in matrix from the color difference and Y components
of video signal.
e Clamp control:
Adjusts the pedestal level of internal signal and external
signal.
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NTSC VIDEO CHROMA INTERFACE

@ BRIGHT control:
Controls the brightness after clamping INT/EXT switch
output. The ¥ amplifier operating point changes with the
brightness level.

& v amplifier:
This nonlinear amplifier adjusts a drive signal to y curve
peculiar to LCD. Nonlinearity changes with ¥ control.

@ Bias inversion stage:
Independently controls R, G and B signal inversion
amplitude to adjust the white balance. Panel drive signal
amplitude is the sum of bias amount and common
electrode amplitude.

® Sync separation burst gate:

Sync separation circuit output is sent to SYNC SEPA OUT

pin, which is simultaneously added to HP pulse and sent

to the burst gate generator. When no signal is input,

HP pulse must be used for clamping.
® Common electrode driver:

Drives common electrodes of LCD panel. Output is
inverted according to inversion signal. Polarity can be
reversed although RGB outputs are inverted simuita-
neously.
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ABSOLUTE MAXIMUM RATINGS

Symbol Parameter Ratings Unit
Vee Supply voltage 14 \Y
Vin Input voltage 0~Vee + 0.3 \Y
Viv Video input amplitude 2 Ve_p
Vie Chroma input amplitude 0.5 Ve -p
Yos Sync separation output voltage Vee + 0.5 \Y
Vou Sync separation output current 2.5 mA
Veo Common output load current - 3~3 © mA
Vee R.G.B output load current -3~3 mA
Vce External R.G.B input amplitude 2 Vp-p
Pq Power dissipation 550 mw
Topr Operating temperature - 20~75 °C
Tstg Storage temperature - 40~125 C

ELECTRICAL CHARACTERISTICS (Ta=25°C,

Vee + 4.5V, - Vee = — 7.5V unless otherwise noted)

Symbol Parameter T;\T;t J;:\tt Test conditions i L_;_n;s.s Viax. Unit
leel Circuit current (Positive) T1 22 No-signal input 23.0| 32.0| 430] mA
lcc2 Circuit current (Negative) | T2 | 20.45 | No-signal input -105] -80| -55| mA
SSoL Sync separation L voltage| T3 29 I29 = ImA 0.1 0.5 0.9 \%
SSoH Sync separation H voltage]| T4 29 4.0 45 \
COL Common driver output voltage| TH 27 l27 = BmA, Voe = 4V -75| -85 -55 Vv
COH Common driver output voltage| TG 27 |27 = — 3mA, V25 = OV i.8 2.8 3.8 \
ROL R oufput voltage L T 40 lae = 2mA, Voe = 4V -72| -862| -562 \Y)
ROH R output voltage H T8 40 l40 = — 2mA, Ve = OV 1.2 2.2 32 \Y,
GOL G output voltage L T8 42 laz = 2mA, Vzs = 4V i -72| -62| -5.2 \
GOH G output voltage H T10 42 laz = — 2mA, Vas = OV 1.2 2.2 3.2 \
BOL B output voltage L | T11 | 44 | fas=2mA Vos = 4V -72| -62) -52] V |
BOH B output voltage H T12 | 44 | laa=—-2mAV2 =0V 2y 22| 32| V
Sync Separation |
330 — 1 | SYNC separation output 1| S1 29 input 1Ve-pr video 36 43| 45 |Vp-p
SSO — 2 { SYNC separation output 2| S2 29 Input 300mVe -p video 36 43 45 | Vp-p
SSO — 3 { SYNC separation output 3 S3 29 Input 2Vp -p video 3.6 4.3 45 { Vp-p
HP -1 | HP input S4 | 29 | Pulse width 4 s, peak value 3Vp-»p 0 Vp -p
SSD ~ 1 { Output delay time 1 S5 29 Input 1Ve - video, rise 0.4 0.8 1.2 us
SSD -2 | Output delay tme 2 | S6 | 29 | input 1Ve-» video, fall 01l 04| o7 us
HPD — 1 | Output delay time 3 S7 29 HP input, rise us
HPD — 2 | Output delay time 4 S8 29 Input, fall ~ ns
AGC Video

AGL -1 | AGC level =1 (Min) Al 42 Input 0.5Vr-r video, Vis = 1.0V O.7] 1.2 1.7 | Ve-p
AGL —2| AGC level —2 (Max.) | A2 | 42 | Input 0.5Vr-p video, Vis — 3.5V |28 45| 62[ve-r
AGL — 3 | AGC level -3 (Typ.) A3 42 Input 0.5Vpe -p video. Vis = 3.0V 143 1.8 251 Ve-p
AGL —4 | AGC level — 4 Ad 42 Input 0.3Ve-p video, Vis=3.0v l 06 1.1 16 Ve-p
AGL -5| AGC level -5 A5 | 42 | lnput 0.7Ve-p video, Vis = 3.0V 150 24 33[Ve-p_
AGM AGC maximum gain AB 42 Input 0.2Vpe -p video, Vis = 4.5V 6.0 75 100 | Ve-p
AGOH AGC voltage output H| A7 21 Input 0.2Ve - p video, Vis = 4.0V 25 33 45 v
AGOL AGC voltage output L| A8 21 Input 0.7Ve - p video, Vis= 1V 0.3 1.0 Vv
AGR AGC level — R A9 40 Input 0.5Ve -p video, Vis = 3.0V 1.2 1.9 26 | Vp-p
AGB AGC level — B A10 44 Input 0.5Vpe-p video, V's = 3.0V 1.2 19 26| Ve-p
AGG — R | Gain control — R All 40 Input 0.5Ve -p video, V'5 = 3.0V Via =2V 2.7 4.0 53| Vp-p
AGG — B | Gain control - B A2 | 44 Tlinput 0BVe -+ video, Vis = 3.0V, V7 = 2V 271 40! 53|ve-p
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ELECTRICAL CHARACTERISTICS (cont.)

Symbol Parameter Legjc ;—;f; Test conditions i I L—}n;;)t.s i N Unit
Picture Quality Centrol
Plct Picture quality, center | P1 42 Video input 0.3Vp-p, 100k/ 2MHz ~-80 —-65] -4.0| dB
Plma — 11 Picture quality, maximm 1| P2 42 Video input 0.3Vpe-p, 100k/ TMHz -55 —-40| -25| dB
Plma — 2| Picture quality, maximm 2| P3 42 Video input 0.3Ve -p, 100k/2MHz -125| -95| -6.5| dB
Plma — 3| Picture quality, maximum 3| P4 42 Video input 0.3Ve-pr, 100k/500kHz -20 —-13f -06| dB
Plmi— 1 | Picture quality, minimum 1| P5 42 Video input 0.3Vp-p, 100k/ TMHz 0.3 0.8 1.3| dB
Plmi— 2 | Picture quality, minimum 2| PG 42 Video input 0.3Vpe-p, 100k/2MHz ~-08l -05| —-0.1 dB
Plin — 1 | Picture quality, change 1 P7 42 Video input 0.3Ve-p, 2MHz, V47 = 0/ 2.5V 45 7.0 105| dB
Plin — 2 | Picture quality, change 2 | P8 42 Video input 0. 3Ve-p, 2MHz, Va7=2. 5V/4.5V 18 3.0 42| dB
Plin — 3 | Picture quality, change 3 | PS 42 Video input 0. 3Ve-p, TMHz, V47=0V/2. 5V 3.0 45 6.0 dB
Plin — 4 | Picture quality, change 4 | P10 42 Video input 0. 3Ve-p, TMHz, V47=2. 5V/4.5V 0.6 1.3 20| dB
Plv nversion. treuency P11 | 42 | Video input 0.3VP-p, 2MHzV2s = 1V/4V | — 3.0 0| 30| aB
Chroma Section
ACC -1 | ACC characteristics 1 C1 42 Standard level input 400, 800| 1200 |mVe-p
ACC — 2 | ACC characteristics 2 | C2 42 ~ 20dB input -27 -1.7] -0.7| dB
ACC — 3| ACC characteristics 3 | C3 42 + 6dB input 0.2 20| dB
CTL — 1 | Color control(Standard)| C4 42 Vi = 2.5V 700| 1200 1700 ImVP-p
CTL — 2 | Color control(Minimum)| C5 42 Vias = 1.2V -1i5 -85| —-55| dB
CTL — 3 | Color control(Maximum)| C6 42 Ve = 4.5V 14 2.2 30| dB
APC—1| APC pullin range 1 C7 42 200 650| 1100| Hz
APC -2 | APC pullin range 2 c8 42 - 1300} -850 —-400| Hz
KIL Killer operating input level| C9 42 -55 -40| -25| dB
KILR Killer color residual C10 42 No burst - chroma 10 100 |mVe -+
DEM — 1 | Demodulated output | oy | 444 04 06| 08| -
amplitude ratio 1
DEM — 2| Demodulated outout | 15 |45 44 01} 03| 05| -
amplitude ratio 2
cL Demodulated output | 13 | 42 20| 200 [mve-p
carrier leak
CTIN Tint control variance C14 44 70| 100 - | deg.
DPH — 1 | Demodulated phase angle-1 | C15 40 70| 110 150 | deg.
DPH — 2 | Demodulated phase angle-2 | C16 42 210 250 290 | deo.
Vapc APC filter pin voltage | C17 1 Voltage measurement in locked conditions 2.8 3.0 3.1 Y
R Output Section
BRr R output brightness change| R1 40 Viz=1V/3V 2.0 3.0 4.0 \%
SBr R output sub bias change R2 40 Vas = OV/3V 33 4.3 5.3 \
INR — 1 | R output, inverted output 1| R3 | 40 | Ves = 1V/4V, Vs = OV 24] 34| 44|ve_»
INR — 2 | Routput, inverted output 2| R4 40 Ve = 1V/4V, V3 = 3V 7.0 95| 120]| Ve-p
INR — 3 | Routput, inverted output 3j RS 40 Vs = 1V/4V, V3 = 3V, V23 =45V 70 9.5 120 | Ve-p
Yyr—1 R output Yy characteristics-1 R6 4Q Viniz = 0.1V, V34 = 3.5V/ 4.5V 1.2 2.2 3.2 -
YR—Z R output v characteristics-2| R7 40 Vini2 = 0.4V, Vaa = 3.5V/45V 0.8 1.4 2.0 -
Y R— 3 | R output v characteristics-3| R8 40 Viniz = 0.6V, Vaa = 3.5V/4.5V 06 1.2 1.8 -
YR =4 | Routput v cheracteristics-4 | RS 40 Vini2 = 0.8V, Vaa = 3BV/4.5V 0.6 1.2 1.8 -
GCr R output gain control| R10 40 Viniz = 0.6V, Via = 3.8Y/3.2V 0.4 0.9 1.4 -
MOr | Routput maximum | pyy |40 | vin = 0.0V, Vas = 1V/4V 04, 09| 14| -
output difference
VCr R output center voltage| R12 40 Vimz = 0.2V, V26 = 1V/4V -23 -17| -18 \%
VORr R outpout amplitude R13 40 Vinig = 0.5Ve -p, V13 = OV 7.0 3.0 120 | Vp-p
ClLr R outpout EXT clamping level] R14 40 Vinig = 0.41Vp-p,Viz =0V, Vi1 =0V/4V - 0.1 16 \%
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ELECTRICAL CHARACTERISTICS (cont.)

Symbol Parameter Leos.t g;itt Test conditions vy I L{rjg.s] Vi Unit
G Output Section
BRe G output brightness change| G1 a2 Vaz = 1V/3V 2.0 3.0 4.0 vV
SBs G output sub bias change| G2 42 Va7 = 0V/ 3V 3.3 4.3 5.3 \
INg — 1 G output, inverted output 1| G3 42 Voe = 1V/ 4V, Va7 = QV 2.4 34 44 | Ve-p
ING — 2 | 6 output, inverted output 2| G4 42 Ves = 1V/4Y, Va7 = 3V 7.0 951 120 | Ve-p
ING — 3 | 6 output, inverted output 3] GB 42 Voe = 1V/4V, V37 = 3V, Vo3 = 45V 7.0 85| 120 |Ve-p
yo-1 G output v characteristics — 1| GB 42 Vinio = 0.1V, Vaa = 3.5V/4 5V 1.2 2.2 3.2 -
Y G— 2 | Goutput v characteristics—2| (7 42 Vinto = 0.4V, Vaa = 35V/4.5V 0.8 1.4 2.0 -
Y G— 3 | Goutput v characteristics -3 (58 42 Vinto = 0.6V, Vas = 3.5V/ 4.5V 0.6 1.2 1.8 -
Yy 6 — 4 | Goutput v characteristics -4 (39 42 Vinto = 0.8V, Vas = 36V/45V 06 1.2 18 -
MO | 8 output maximum 1 qyg | 45 | Vinjo = 0.9V, Vas = 1V/4V 04 08| 14| -
output difference
VCas G outpout center voltage| G11 42 Vinio = 0.2V, V26 = 1V/ 4V -23| -17} -16 \
VQOs G output amplitude G12 42 | Vinis =0.5Vp-p, Vi3 =0V 7.0 90| 120 | ve-p
Cls G output EXT clamping levell G13 42 Vinis = 0.41Ve -, Via = QV, Vi1 = 0V/4V 0.1 16 Vv
B Output Section
BRB B output brightness change] B1 44 Vaz = 1V/3V 2.0 3.0 4.0 \
SBs B output sub bias change| B2 44 V3g = QV/3V 3.3 4.3 5.3 '
INe— 1 | Boutput, inverted output 1| B3 | 44 | Ves = 1V/4V, Vag = OV 24| 34| 44[Vve w
INB— 2 | Boutput, inverted output 2{ B4 44 Vog = 1V/4V, Vag = 3V 7.0 95| 120 | Ve-p
INe— 3 | Boutput, inverted output 3| BS | 44 | Vas= 1V/4V, Vag = 3V, Vas =45V 70| 95| 120 Vve_»
yg-1 B output ¥ characteristics— 1| BB 44 Ving = 0.1V, V34 = 3.5V/4.5V 1.2 2.2 3.2 -
Y 8 — 2 | Boutput y characteristics -2 B7 44 Ving = 0.4V, Vaa = 3.5V/ 45V 0.8 1.4 20 -
Y 8 — 3 | Boutput v characteristics -3 B8 44 Ving = 0.6V, V34 = 3.5V/4.5V 0.6 12 18 -
Yy 88— 4 | 8output v characteristics -4 BQ 44 Ving = 0.8V,Va1 = 35V/45V 06 12 18 -
GCs B output gain control | B10 44 Ving = 0.6V,V7 =38V/3.2V 0.4 08 1.4 ]
MOs | B outeut maximum {gyy 44 | ying = 0.9V, Vas = 1V/4V 04| 09| 14 -
output difference

VCs B outpout center voltags | B12 | 44 Ving = 0.2V, Vzs = 1V/4V -231 =17 -18 \
VOs B output amplitude B13 44 Vinie = 0.5Ve -p, Via = OV 7.0 9.0 120 | Ve-p
ClLe B output EXT ;:gléénoing level| B14 44 Vinig = 0.41Ve-p,Via =0V, Vi1 = 0V/ 4V - 0.1 16 \'%

ELECTRICAL CHARACTERISTICS TESTING CONDITIONS

TestInput Input signal Pin setting voltage (V) S W Testing

No. [Pin{  Signal Level 31719131415 28|33[{34|36|37 3846|4748 |511(823

31|24 Video We-p |17135[1.7(20135|35(40(|10145{1.7{17|1.7]1.7]40[45] L | L

S2| 24 Video 03Vep-p [17]135811.7120(35[35(40{1.0145|1.7|1.7(1.7]1.7;40]45]| L L

3324 Video 2Ve-p 11.713511.7|20(35135/40[1.0|45{1.7|1.7|1.7]1.7]140{45| L | L

S4|24 Sync 3Vp-P 1713511.7120135(35140(10[45,1.7(1.7|1.7(1.7{40;45]| L L

S5l 24 Video Wep_p |1.7135]1.7|20(35(35[40[1.0(451.7 |17 |1 717[40]45] L | L L

S6| 24 Video We-p [17]35]1.7]20{35[35[40110[45 |17 |17 (171740145 L | L

ST7i24 Sync 3Vp-p 1.7135,1.7/20]356 354010145 1.7 1717117 401451 L L

S8/24| Sync 3Ve-p |1.7|35/1.7,20/35!35]40010[4517[1.7]17]17/40[45 | L | L |
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ELECTRICAL CHARACTERISTICS TESTING CONDITIONS (cont.)
Test/input] Input signal Pin setting voltage (V) S W Tosting
No.|Pin|[  Signal Level 3779131415281 33[34[36[37[38][46]47]48[S11]523
A1]18] Video 05ve-p (1713517120351 10140]10[45 1717171714045 ] L | L
A2/ 18] Video 05Ve-p [1.7[35[17120[35[35[40({1.0[45{17]|1.7]1.7|17]40]45] L | L
A3[ 18! Video 05Ve-¢ | 1.7(35[1.7120(3513.0[40[1.0[45|17[1.7/17(1.7|40[45| L | L
A4/ 18 Video 03Vve-pr | 1735117120135 (3.0{40(|1.0{45[17(1.711.7(1.7]40145| L | L
A5 18| Video 0.7Ve-7 [1.7135[17(20({35[30[4011.0[45[17[1.7[1711.7{40(45| L | L
AB| 18| Video 02Ve-p [ 1.7[35|13]20[35[45|40[1.0145|17[1.7117[17]40[45] L | L
A7/18| Video 02Ve-p |1.7135[17]20|35[4.0]|40110[45[17(17[1717|40]45| L | L
A8/ 18| Video 07vVe-p | 1.7(35|1.7]20[35]1.0140[1.0145 |17 (17171714045 L | L
A9[ 18| Video 05ver-p | 17135|17]20|35]30]40l10(4a5 |1 717 17[17]40la5| L | L
A10[ 18] Video 05Ve-p |1.7]35[1.7]20(35[3014010[45 1717|171 7]40]45 ' L] L
AN 18]  Video 05Ve-p [1.7]38117]20[20]30 4010481717171 7140]45] L | L
A12] 18|  Video 05ve-p [ 17200 17]20135]30]40(10045] 1717 17[17]40(45] L | L
P1] 18 |Videoo.3ve-p|100k/2MHZj 1.7 |35 [ 1.7 2035 |3.0[40(| 10148171717 |1.7]258145| L | L
P2| 18 |Video0.3vp-|100k/ IMHz| 1.7 135 1.712.0|35(|30(40({1.0|45|1.7|1.7/17(1.7|40|45| L | L
P3| 18 [Video0. 3w [100k/2MHZ{ 1.7 | 35| 1.712.0(35 304010451717 17{17]40[45] L | L
P4| 18 | Videoo. 3ve-» | 100k/500kHz| 1.7 | 35| 1.7 20|35 1304010451717 1717 7l40[4a5] L | L
P5| 18 |Video0.3ve-p{100k/ IMHZ| 1.7 (35| 1.7 [2.0135|30|40[10la5| 1717171711045 L | L
P6| 18 | Video0.3ve-p|100k/2MHz| 1.7 135 | 1.7120!35 304010 45|17 (171717 |10l45]| L | L
P7| 18 |Videoo.3ve¢| 2MHz |1.7|35|1.7120(35(|30[40[10(45| 171717017 ozstd5s| L | L
P8; 18 |Videoo.3ve#| 2MHz [ 1.7[35(1.7120(35|30]40[1.0(45[ 171171717 [250a5{45] L | L
PQ| 18 |Videoo.awe-r| 1MHz {1.7|35]1.7|20[35[3040[|10[a61 17171717 u2s|45] L | L
P10| 18 |Videoo.3ve-p| IMHz {1.7|3501.7|20[35!30[40[10[45 1711717 |1.7[zsms|45] L | L
P111 18 |Video0. 3| 2MHz |17 |35{1.7[20[35[30}40[10(45  1.7[1.7[17|1.7]40[45] L | L [vse=1vav
Cc1|48| Chroma 0dB 17|13511.7]20(35143 1401045 1.711.7|1.7|1.7/40[45] L | L
c2| 49| Chroma -20dB [1.7]35{1.7][20(35[43[40[10]45 [ 1.7[1.7[17]17{40[45] L | L
C3} 49| Chroma +6dB [17|35[1.7(20([35 43401045 17{17|17]17]40[45] L | L
C4/ 49| Chroma OdB 17/135[1.7120(35{43[40[10[45][1.7|17]17]25]40[45| L | L
C5{ 49| Chroma 0dB 17135 1.7120[3543[40[10(45[1.7[17]17]12]40[45] L | L
C6[ 49| Chroma 0dB 17135[1.7/20(35143[40[10(45][ 1717171454045 L | L
C7| 49 fehroma_freauenc OdB 17|35[1.7]20(|35|43140[10|4a5| 171717 1.7]40]45| L | L
C8| 49 Mo amen® 0dB 17135[1.7]20(35|43140[1.0[45]1.711.7|1.7/1.7]40[45] L | L
C9| 49| Chroma |™tleelyedecdl 17135117 (20135[43/40(1.0[45[1.7[1.7][1.7|1.7{40[45] L | L
C10] 49| “heme 0dB 17135{1.7|20/35[43[40][10145]|1.7|1.7{1.7]1.7,40[45} L | L
11| 49| Chroma 0dB 171351720135 |43|40[10]45|1.7|17]17]|1.7]140|4B] L | L
€120 49| Chroma 0dB 17135[1.712.0135]43]40[10145]|1.7|17[17]17}140]4B| L | L
013 48| Chroma 0dB 171351712035 |43|40110145|1.7|17{17]1740[45] L | L
€14/ 49| Chroma 0dB  [0/45{35(1.7(20(35(43|40(10{45(17|1.7[17]|1.7140]|45] L | L
15/ 49| Chroma 0dB 1713517120135 (3540101481717 17]|1.7]40|45] L | L
16/ 49| Chroma 0dB 17135[1.7120135](|35]40][1.0145]17|17[17]17]40]45] L | L
€17, 48| Chroma 0dB 17135]1.7120(35 (354010481717 17]|17]40|45] L | L
R1{118| Video 05Ve-p |1.7135[1.7]120[35[3040emelas 1717171714045 L | L
R2(18| Video 05Ve-p [1.7135|1.712.0(35]30[40(1.0{450/3.001.7[1.7]1.7]40[45| L | L
R3[ 18| Video 05ve-p [1.7(35[1.7120(35]30140]10[45] 0 [17[17]1.7]40]45] L | L jvs v
R4/ 18] Video 05Ve-p |1.7[35[1.7(20(35[30[40[1.0[456130]1.7[1711.7[40{45| L | L jvs ey
R5| 18] Video 05Ve-F | 1.7|35[1.7]20]35[30[40]10[45[30]1.7[1711.7][40[45] L | H |vs 1vay
R6|12| Video 01Ve-p |1.7]35117(20135!30140[10esasi 1711717174045 H | L
R7| 12| Video 04ve-r [1.7135[1.7]20/35|30[40[1.0 525 1.7 1.7[1.7]1.7]40[45] H | L
R8{ 12| Video 06Ve_p |1.7135[1.7120[3513014010snsi 1717117 1.7140045] H | L
R9| 12|  Video 08Vep-p [1.7(35|1.7120135!30[40 (1038 1.7 1.7|1.711.7140[451 H | L
R10] 12|  Video 06Ve_p |[1.7136[1.7|20 8320307401048 17{1.711.7|1.7]4a0[48] H | L
R11] 12| Video 08ve-p [1.7{35[1.7120135(30|40[1045[1.7|1.7|17][1.7140{45] H | L |vas 1vray
R12[ 12| Video 02Ve—p [1.7(3511.7120]35]30[40[10|451.711711.711.7|40/45| H | L |vas w4y
R13/ 18| Video 05Ve-p |1.7135]1.3] 0 [35[355/40[1.0]48 |17 ][17|17]1.7]40145] L | L
R14[ 18| Video 041Ve-p | 17135131 0 |351355[40 (104517117171 7|40145| L] L v ovay
MITSUBISHI
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MITSUBISHI ICs (TV)

M51406FP

NTSC VIDEO CHROMA INTERFACE

ELECTRICAL CHARACTERISTICS TESTING CONDITIONS (cont.)

TestInput] Input signal Pin setting voltage (V) SW Testing
No. |[Pin| Signal Level 3[7[9f13]14]15[28][33]34]36|37]|38]46]|47]48]|s11]323
G118 video 05Ve-p | 1713517203530 40 0045171717 ]17][40[45[ L [ L | |
G2[18] Video 0BVe_p |1.7]35|1.7|20|35]30140]1.0|45]1.70ac[17][17]40[45] L | L
G3| 181  Video 05ve-p |1.7]35]17[20]35/30[40]1.01451.7] 0 [1.7]1.7[40[45[ L | L |vs vay
G418 Video 05Ve-p | 1.7]35[1.7/20135{30[40110]45|1.7|30[1.7117]40145] L | L |vms va
G5| 18|  Video 05Vve-r |1.7[35[1.7]20|35[30(40|1.0[45]1.7|3011.7[1.7[40[45] L | H vz 14y
GBl 10| Video 01Ve-p |1.7]35[1.7[20[35[30140|1.0sns| 17| 17][1711.7140[45] H | L
G7[10| Video 04Ve-r |1.7/35[1.7[20135130[40 110 asnas{ 1711717174045 H | L
G8[10| Video 06Ve—p | 1.7]35[1.7|20]35]30,401 10 sns| 1711717117140 145] H | L
G9[10] Video 08Ve-p [1.7]35117]|20135[30[40]1.0sas| 1.7}17]17][1.7]40]45] H | L
610 10| Video 09ve-p | 17]35[17]20(35]30[40l10]a5[ 71 7[1.71 17740745 H | L |ve v
G11]10|  Video 02Ve—p |1.7135(|17|20(35(|30[40[10]45[ 1717171740145 H | L |vas wav
612[ 18] Video O0B5Ve-p |1.7135[13]| 0 [35|365[40|10l4a5 171717174045 L | L
613[ 18| Video | 041ve-p{1.7[35[1.3] 0 [35|385/4.0(11.0[45|1.7|1. 7771714045 L] L oy
B1118] Video O0BVe_» |1.7/35[1.7120 35|30 4003045171717 1.7140145] L | L
B2| 18| Video 08Ve-p |1.713511.7[20(35[30[40[10]45[1.7{1.7]os0[ 1740145 L | L
B3[ 18| Video OBVe-p |1.7]13511.7]|20(35(30[40[10[45[ 17117 0 [1.7]40]45 L [ L |vas v
B4/ 18| Video 05Ver-p |1.7]35]1.7]20135[30[40[10{451.71.7]3011.714045] L | L |vas vav
B5| 18| Video 0BVe-p | 1.7]35]1.7/20(35[30[40[10]45[17]17(30[1.7[40]45] L | H [V wav
B6| 8 Video 01Ver-p {1.7]35[1.7120(35[30[40[ 10455 1.7][1.7[1.7]1.7140]456| H | L
B7| 8 Video 04Ve-» |1.7]36]1.7]20/35[30[40[10lsms[17[17117]17]40/45| H | L
B8| 8 Video 06Ver-r [ 1.7]35]1.7]20135[30[40[10ksnsi17[17]1.7] 1740145 H | L
B9| 8 Video 08Vr-r | 1.7]35]1.7[20(35]30 (4010 sms| 1.7(1.7[1.711.7]40[45] H | L
BI0| 8 Video 06Ve-p | 1.7]38n2[1.7[20]35(30[40[10]45] 171717174045 H | L
BIl| 8 Video 08Ve-p | 1.7135[17120135]30 40 10asl1711 717017140045 H | L |vas twav
BI2| 8 Video 02Vr-r |1.7135[1.7]20]35[30]40110]as5| 1717171740 45| H | L [ves wa
BI3[ 18| Video 0BVe-p |1.7]135|13] 0 [35388[40]10las( 17171 7[17]a0l45] L | L )
B4 18| Video | 0.41Ver—p|1.7|35|13| O |35|366/40|10a5][1.7[17][17 174046} L] L [viowa
INPUT SIGNAL

SIGNAL FOR MEASUREMENT
VIDEQ SIGNAL VP -P
AMPLITUDE
MEASUREMENT
FREQUENCY T
CHARACTERISTIC Ve_p
MEASUREMENT FREQUENCY

VP -p
EXTERNAL RGB
INPUT PIN§ ———r WITHOUT
® . ® SYNC

I f

o LM VAR
SIGNAL U

100mve - pP T

I

0dB  VARIABLE FREQUENCY

Uniess otherwise specified, input a video signal of 1VP-P to Pin@
(sync separation input).
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MITSUBISHI ICs (TV)

M51406FP

NTSC VIDEO CHROMA INTERFACE

TEST CIRCUIT
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TYPICAL CHARACTERISTICS

THERMAL DERATING (MAXIMUM RATING)
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MITSUBISHI ICs (TV)

M51406FP

NTSC VIDEO CHROMA INTERFACE

APPLICATION EXAMPLE
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Units Resistance L

Capacitance: F
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MITSUBISHI ICs (TV)

M51406FP

NTSC VIDEO CHROMA INTERFACE

DESCRIPTION OF PIN (DC voltatge described below is that in normat AC operation or that to be set at each pin.)

Pin No. Name Voltage and wave information Peripheral circuit of pins
Vee
24k
12.5k
Q) APC FILTER 3.0V
VEE
1
Vee
® VCXO OUT 2.5V
VEE
® TINT 1.7V 50k
@ GND
Vee
4.7k
1.25k 1256k
VCXO IN 1
® (0 degl 38v }”
GND
MITSUBISHI
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MITSUBISHI ICs (TV)

M51406FP

NTSC VIDEO CHROMA INTERFACE

DESCRIPTION OF PIN (cont.}

Pin No Name Voltage and wave information Peripheral circuit of pins
’ Vee
VCXO IN 2 1.25k
® (45 deg) 38y 4—%
@ GND
T Vee
KILLER
® FILTER 3oV 7.5
80p$
GND
®
@ GAIN B ‘ Vee
3.5V 27k
GAIN R
3k
GND
EXT "B"IN
@ (@69
"G 28V . % Vee
® | 1
® CLAMP 13V
GND

MITSUBISHI
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MITSUBISHI ICs (TV)

M51406FP

NTSC VIDEO CHROMA INTERFACE

DESCRIPTION OF PIN (cont.)

Pin No. Name Voltage and wave information Peripheral circuit of pins
@ Vce
25k 13k
Vee Pullup
@) SELECT H — EXT 2.5V
LTV
SW
20k 20k
GND
Vee
é SOké
800< 800 Bk
® CONTRAST 2.0V
20k§ 14k
GND ——
Vec
10k
30k
® AGC LEVEL 35V
2k 4k
+ + GND
Vee
?GC FILTER 0.2V
200
@ AGC OUT 3.5V GND

2-638
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MITSUBISHI ICs (TV)

M51406FP

NTSC VIDEO CHROMA INTERFACE

DESCRIPTION OF PIN (cont )

Pin No. Name Voltage and wave information Peripheral ¢ircuit of pins
)
Vee
87k
10k )
@ ;‘GC FILTER 3.0V 220
20k
GND
? Vee
PED
o o ggﬁ
GND
’ Vee
10k 20k
HP IN Vth = 2.5V ©
30k ZOK% 20K
GND
@ - VEE ——— E—
@ Vee _— e
D
50k 10k
FORWARDY _
@ REVERGE Vith = 2.5V
-y
-y
% GND
MITSUBISHI
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MITSUBISHI ICs (TV)

M51406FP

NTSC VIDEO CHROMA INTERFACE

DESCRIPTION OF PIN (cont.}

Pin No. Name Voltage and wave information Peripheral circuit of pins
2
Vce
2k
100 ?
@ SYNC IN 2.0v
47k
3 GND
@
Vce
BURST
@ GATE TIME Vth = 2.5V
CONSTANT
4k
GND
? ' Vee
COMMON L{
@ N Vth = 2.2V
20k %ﬂ
GND
@
J Vee
COMMON
@ ouT -6V =
VEE
MITSUBISHI
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MITSUBISHI ICs (TV)

M51406FP

NTSC VIDEO CHROMA INTERFACE

DESCRIPTION OF PIN (cont )}

Pin No Name Voltage and wave information Peripheral circuit of pings
? Vee
o] COMMON _— gé
o™
> v
<t <
GND
Vee
o
o
@ SYNC OUT —_— -
GND
Vee
) B CLAMP =
@ G CLAMP 2.0V
® R CLAMP
GNo 6 @@
Vee
i
%) BRIGHT 1.0V
- @ : GND
Vee
@ @9
® ¥ E—
X
()
oy
GND

MITSUBISHI
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MITSUBISHI ICs (TV)

M51406FP

NTSC VIDEO CHROMA INTERFACE

DESCRIPTION OF PIN (cont.)

Pin No. Name Voltage and wave information Peripheral circuit of pins
& GND _ _
G R SUB BIAS
ey} G SUB BIAS 1.7V
@ B SUB BIAS
€
@y NC S —
@
Vee
R-OUT -15V
(@9)
[ (@2)
@ G-OUT -1.5V WV )
@» B-OUT -1.6V
y VEE
@ - VEE —_— -
@ COLOR 17V v
GND @
Vee ’
X
- = 0 -
= B x
[Te)
@ PIX 15V ‘I\%_|7
Il
N
3
GND
MITSUBISHI
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MITSUBISHI ICs (TV)

M51406FP

NTSC VIDEO CHROMA INTERFACE

DESCRIPTION OF PIN (cont }

Pin No. Narme Voltage and wave information Peripheral circuit of pins
vece
e
o
<o
@8 BIAS Vee
T
™ ;N4 -«
H ™
= GND
@9
Vee
12k
CHROMA 36V
IN
& ACC FILTER 0.5V

MITSUBISHI
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MITSUBISHI ICs (TV)

M51406FP

NTSC VIDEG CHROMA

INTERFACE

DESCRIPTION OF FUNCTION

Pin No. Narme Description of function DC voltage(V)
@ APC FILTER Determines the APC time constant of VCXO. 3.0
@ VCXO OUT Qutput for YCXO oscillator 25
©) TINT Contrals the demodulated color tint. (=1.7Voc)
@ VCXO IN 1 Feedback input for VCXO oscillator 3.8
® VCXO IN 2 The phase of signal at pin @ is delayed befor input. 38
® KILLER FILTER Killer filter connecting pin 30
@ GAIN B Controls the gairj of signal B to adjust the white balgnce. If the vcltage is
increased, the gain is reduced . The standard voltage is 3.5 V.
EXT B IN Inputs external B signal. The standard input is 0.8Vp-»p 28
® CLAMP Controls the clamping valtage to adjust the clamping level of internal signal and external RGB signal. (== 1.3VDCo)
L) EXT G IN Inputs external G signal. 2.8
o SELECT Switches internal ang ?xtemal §ig,na|§. External a_nd internal signals
are output at the "H” and “L” sides respectively.
@ EXT R IN Inputs external R signal. 2.8
@ CONTRAST (tlggtgg:‘:r;rs\:e;:a:n:irgg::’dfzm(rast. If the voltage is high, the contrast is decreasd, and if it is low, (ZOVDC)
® GAIN R Controls R signal gain to adjust the white balance. (=23 5Vpe)
® AGC LEVEL Sets the AGC operating point. (=2 3.5VpC)
AGC FILTER 1 AGC filter pin 0.2
@ AGC FILTER 2 AGC filter pin 3.0
Y IN Luminance signal ipput pip. This pin can be pedestal clampc_ad..
A sync negative signal with standard amplitude 0.5 Vp —p is inputted.
Inputs external sync signal. If this pin is used simultaneously with the sync separation
HP IN 3§’r§°?’st'a'£‘§r$2,°5.‘ss\'?m' should rise earlier than the sync separation output.
@ — VEe Connects — 7.5V power supply.
@) AGC OUT The AGC operating point is output. If this AGC is actuated, the voltage will icwer. 35
@ Vee Connects + 4.5 V power supply.
& FORWARD, /REVERSE Controls the reversed polarity of output.
& SYNC IN Sync separation input pin. A sync negative video signal of 1 Vp-p is input. 20
) ggsg A%{\rTE TIME ;L’?;ﬁ.?ﬁi‘éadﬂ;X/ﬁaghn?n:;:égé';fini"?rg;'sfhiax‘fam‘é‘he;;ebfffrséygni‘esﬁ:.-lfin‘gndé‘ﬂ?éf?
IS generated. t = Z.
& COMMON IN %’E\/‘%:;Efe;g'msz oS oot ooy chanaes b bolarity averanp tantar o te? 2t
@ COMMON OUT Common electrode driver output pin -65
@ COMMON Sete the common electrode driver output amplitude. (== 4.0Voe)
Sync separation oputput pin: a sync positive output is transmitted
@ SYNC out w»i/th open collectgr guto:t. Conneyct ap load resistr())r before use.
& B CLAMP Connects B signal clamping capacitance. 2.0
@ G CLAMP Connects G signal clamping capacitance. 2.0
® R CLAMP Connects R signal clamping capacitance. 2.0
® BRIGHT Brightness control pin: if the voltage increases, the picture becomes white. (=¢1.0Voc)
@ Y 8cts the v vaiue of vy oamplificr. If no y amplifier is required, connect this pin to the power supply.
[<3) GND Grounding pin : connect this pin to “GND”.
@ R SUB BIAS Sets R — signal bias.
@ G SUB BIAS Sets G - signal bias. (==1.7Voc)
@ B SUB BIAS Sets B - signal bias.
& NC Not used.
@ R QUT R ~ signal output pin: an inverted signal is output. (=TVPP output)
@ NC Not used.
& G ouT G - signal output pin (2=7VrP output)
@ NC Not used.
@ B OUT B - signal output pin (2=T7VPP Output)
@ — VEE Connect this pin to —7.5 V power supply. The voitage is the same as in pin @
@ ) COLOR Adjusts the color level. If the voltage is increased, color saturation increases. (m 1 -7VDC)
in f i i B | is i
@ | Px ebressecl the. siouare wil be. Sharoer and avkier tosmammealy | (=<1:6V00)
@3 BIAS This pin cannot be used. Connect this pin to the power supply.
@ CHROMA N Chroma signal input pin: burst 100 mVe-p standard.
&) ACC FILTER This pin sete the ACC time constant. 0.5V

2 - 644
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