MITSUBISHI ICs (TV)

M52042FP

NTSC VIDEO CHROMA SIGNAL PROCESSOR

DESCRIPTION

The Mb2042FP is a semiconductor integrated circuit (IC)
for picture signal processing that has been developed for
NTSC system LCD color TV.

This IC has a built-in luminance signal processing circuit
and color signal processing circuit, which is employed to
convert a composite video signal to an RGB signal.

FEATURES

® Low voltage and low power dissipation design

® Built-in Y/C separation circuit and external chroma trap
switchable {fc is nearly equal to 1.5MHz)

@ Built-in sync separation circuit

® Provided with Y-signal blanking function by HD pulse

® R.G.B signal output

® Tint, contrast, picture quality and color control linearly
adjustable

PIN CONFIGURATION (TOP VIEW)

Video input Vee(+4V)
Sync separation input VCXO output
ACC filter VCXO menitor

Sync separation output
HD pulse input
Pedestal-clamped capacitance

VCXO input
Color control
Tint control
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Chroma trap Killer filter
Y output APC filter
Contrast control SwW
R output Killer output
G output PIX CONT
B output [1 GND

Outline 24P2Q-A

RECOMMENDED OPERATING CONDITION

® 24-pin, shrink pitch, flat package employed Supply voltage range ..., 3.7~45V
® Same package as in PAL system video chroma IC Rated supply voltage ... 4.0V
Mb52045FP, pin perfectly compatible
APPLICATION
LCD color TV and LCD color view finder
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MITSUBISHI ICs (TV)

M52042FP

NTSC VIDEO CHROMA SIGNAL PROCESSOR

ABSOLUTE MAXIMUM RATINGS

Symbol Parameter Ratings Unit
Vee Supply voltage 4.8 Y
Pd Power dissipation 680 mW
Topr QOperating temperature - 10~70 deg
Tstg Storage temperature - 45~120 deg
ke Thermal derating 5.4 mh/deg
Vmax Electrostatic capacity +200 % \
# Charging capacity : 200 pF
ELECTRICAL CHARACTERISTICS (Ta = 25°C, unless otherwise noted)
Test o Limits )
Symbol Parameter No Test conditions Min T Tyo. | Mox. Unit
lcc Circuit current 1 Input standard color bar signal of Vcc=4V. - 17 21 mA
SYNC SEP Section
Vsync 1 . Measure each output signal SYNC tip voltage at pins (D, 2.20 2.30 2.40
VSYHC 7 SYNC tio VOItage 2 (@ when standard color bar signal of 0.7 Vp-p is input. 125 1.40 1.50 v
Vsyne H Isr:::utmjosnlyt SYN'?, %Jlse :; pulse V::jth 4.;/ ult 27 31 3.4
SYNC output amplitude 3 o o o i ceasure the outeu Vp-p
v L amplitude at pin @ when the input SYNC pulse
sync amplitudes are 0.2 and 0.05 Vp — p. 2.7 3.1 3.4
Tsync H Input donlyt SYN.C %Jlse :/“f pulse v:i:th 4.: " 3.7 47 5.7
SYNC output pulse width 4 secor'w s 1o .pm ’ easure the ou put usec
T L amplitude at pin @ when the input SYNC pulse
sync amplitudes are 0.2 and 0.05 Vp—p. 37 a7 5.7
Dsync H Input donl:' SYNZ) p:/llse of p::\lse w'idth tzht: 3.7 a7 6.0
seconds to pin 0. Measure the pulse wi
D SYNC output pulse delay 5 delay time when the input SYNC pulse Hsec
sync L amplitudes are 0.2 and 0.05 Vp — p. 37| 47| 60
Video Section
Measure the frequency at which the sine wave
YLPF(L ) N . . . 1.45 1.55 - MHz
( ) YLPF frequency characteristics output amohtude‘ is 3 dB when the .|npbut signal
. B8 ( ‘O‘ZVD_D) 0.2 Vp - p is input. Also
YLPF(H) (Pin ®) Ei{az re the Bufput gain at input sine wave 3.58 ~ 30 24 -21 d8
Measure the frequency at which tke sine wave
YLPF YLPF frequency characteristics| _, | output amplitude is —3dB when the input
Q y 7 .u put amplitude A w e |'np'u 50 70 10.0 MHz
through | (through mode) signal( $0.2vp-p) 0.2Vpp is input,
and V16 is 4.0Vpc input
. Input standard staircase wave of 0.7 Vp — p. Measure
Ymax Maximum  output 7 the output amptlitude at pin @ when VS is 0 V. 1.1 1.7 1.7 | Ve-p
input standard staircase wave of 0.7 Vp - p.
GYmax | Video amplifier gain 8 Calculate the ratio between the output amplitude at 4.0 6.0 8.0 dB
pin @ and input amplitude when VS is 1.7 V.
Y
(ﬁt)ra“ 120 | 2.45 | 4.50
Input standard staircase wave of 0.7 Vp - p,
Yetrast e and calculate the ratio of the input amplitude
(2.5) Contrast control characteristics| 9 to the output amplitude in Test No. 8 above -73| -50]| -27 dB
Yetrast when V9 is changed 1 V, 25V and 3.5V. R 10 17
(3.5) - -
Input 1.5 MHz sine wave of 0.2 Vp-p to the input.
XP|X(4) Measure each output amplitude at pin @ when V9 is 1.7 | — 3.5 -2.0 -0.5 dB
PIX control characteristics 10 V, and V14 is changed to 2, 4 and 0 V and calculate the
ratio between the input amplitude and the output
XP|X(O) amp!itude when V14 = 2 V. 10.0 12.0 14.0 dB
Input standard staircase wave of 0.7 Vp-p and calculate
GYamp Y AMP gain 11 the ratio between the output amplitude at pin and 9.1 11.0 126 dB
input amplitude,
With input SYNC puise at 0.2 Vp-p, measure pin @ output
Vped PED offset level 12 pedestal offset, and calculate ratio of the offset to that 000 | 0.05| 0.06
when 0.7 Vp-p standard staircase is input
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MITSUBISHI ICs (TV)

M52042FP

NTSC VIDEO CHROMA SIGNAL PROCESSOR

ELECTRICAL CHARACTERISTICS (cont.)

Test o Limits .
mbol Parameter Test conditions ‘ Unit
Symbo ara No Min. [ Typ. I Max.
Chroma Section
Cacc Input burst 0.2 Vp-p+CW 4.33 MHz shall be 0 dB. 0 07 15
(+4) Measure the output at pin @ when the input is . B
Acc control characteristics 14 | chenged to +4 dB and - 20 dB, and calculate the dB
Cace ratio of the measured amplitude to the output -60 | -20 0
(-20) amplitude at 0 dB . . )
Input a chroma signal of 0.2 Vp - p to the input.
Ckilr Killer operation 15 Reduce the amplitude and measure the amplitude -53 -49 -43 dB
ratio when the voltage at pin ® exceeds 2.5 V.
CaSt(4) Input burst 0.2 Vp~p +CW 4.33 MHz: change V20 2 2.2 4.5
+(3 o 10 2V, 4V, 3V, 1V and 0.5V to measure each output ) 2.0 4.
Cast(3) Color control characteristics 168 | (100kHz beat) amplitude at pin 12, and calculate the 1.5 0 dB
CaSt(T) ratio between the measured amplitude and the -8.5 -6 -4
Cast(045) output amplitude at V20 = 1V, ~17 -13 -10
Input only SYNC, and after adjusting free run,
input 0.2 Vp~p CW ti 0.2vp-p ), | +400 | +600 -
. then change the frequerity. % 0.2%-p
f - H
4 fapc APC pull —in range 17 Measure the frequency when VCXQO oscillator z
is placed in a locked condition from the free — - | =300 | =200
run condition.
e Input CW 4.33 MHz of 0.2 Vp-p to the input, and measure
DB B demodulator sensitivity 18 | 1o output amp i tude at oin @ when V20-1 V. 0.8 1.2 1.6 | Ve-p
Input CW 4.33 MHz of 0.2 Vp—p to the input,
R(R/B) Demodulated output voltage measure the output amplitude at pins @, @ when 0.46 0.52 0.60
ti p 19 V20 = 1 V, and calculate the ratio of the measured -
ratio i i i
R(G/B) :::\I/:etude to the output ampiitude in Test No. 18 0.20 0.30 0.40
Vkiller H| Killer output voltage H 5 | Measure DC voltage at pin ® when OV and 4V 25 3.2 - v
Vkiller L | Killer output voltage L are applied to pin @®. - 0.20 | 0.40
Input a chroma signai of 0.4 Vp-p to the input, and
T TINT control variance 22 measure the phase variance at pin @ when 0 V and 4 V 75 85 100 deg
are applied to V19,
Apply B monochromatic wave(variable phase) 0.4
Vp-p and burst 0.2 V p-p to the input. Measure
Topen the input phase in which the output at pin @ -5 +5 | +15 | deg
becomes maximum with VIS open as burst phase -
TINT | characteristi 03 |50 dearees
control characteristics
Tmi Apoly B monochromatic wave(variable phase) 0.4 -55 40 | -25
min Vp-p and burst 0.2Vp-p to the input. Measure
the input phase in which the output at pin @ deg
becomes "maximum” when V19 is 0 V and 4 V as +30 "y + 60
Tmax burst phase -180 degrees. 0
Apply B monochromatic wave 0.4 Vp —p and
burst 0.2 Vp —p to the input. Measure the
24 - 2.0 2.2 sec
Dhd HD for chroma delay delay time from HD pulse rise to thr chroma H
rise of pin @ output.
ELECTRIC 2 - 539



MITSUBISHI ICs (TV)

M52042FP

NTSC VIDEO CHROMA SIGNAL PROCESSOR

INPUT SIGNAL

Standard Color BarPAL (Standard staircase wave has no

chroma signal)

Burst+CW ”’I’l

(B monochromatic

wave, etc.) PAL

Sine wave

SYNC pulse

Continuous sine wave
cw)

—»  w— 47usec

Standard HD signal —

-——.‘ 5.4 usec

—~ « 2.35usec
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MITSUBISHI ICs (TV)

M52042FP

NTSC VIDEO CHROMA SIGNAL PROCESSOR

TEST CIRCUIT
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performed with great care, because APC characteristics,
etc. differ considerably according to crystal character-

The evaluation of the above application circuit should be
istics and board pattern.
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MITSUBISHI ICs (TV)

M52042FP

NTSC VIDEO CHROMA SIGNAL PROCESSOR

TYPICAL CHARACTERISTICS

THERMAL DERATING (MAXIMUM RATING)
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MITSUBISHI ICs (TV)

M52042FP

NTSC VIDEO CHROMA SIGNAL PROCESSOR

APPLICATION EXAMPLE
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The evaluation of the above application circuit should be

NI Bis

differ considerably according to crystal character-

performed with great care, because APC characteristics,
istics and board pattern.

etc.
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MITSUBISHI ICs (TV)

M52042FP

NTSC VIDEO CHROMA SIGNAL PROCESSOR

DESCRIPTION OF PIN

Pin No. Name Peripheral circuit of pins
Vee
@ VIDEO IN
(Video input) |
Bias
GND
Vee
SYNC SEP
@ IN (SYNC }
separation
input)
—'? Bias
GND
{
® ACC FILTER 47k
SYNC OUT
@ (SYNC
separation
output)
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MITSUBISHI ICs (TV)

M52042FP

NTSC VIDEO CHROMA SIGNAL PROCESSOR

DESCRIPTION OF PIN (cont )

Pin No. Name Peripheral circuit of pins
@ vee
100|
k
50k
HD IN (HD
@ pulse input)
100k
GND
PED
CLAMP C
@ (Pedestal-
clamped
capacitance)
@
Vee
CHROMA ':
@ TRAP
e
[f 1K
_él___ GND
Vee
40k
Y QUT J _’
(Y output) e
10k§
GND
MITSUBISHI
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MITSUBISHI ICs (TV)

M52042FP

NTSC VIDEO CHROMA SIGNAL PROCESSOR

DESCRIPTION OF PIN (cont.)

Pin No. Name Peripheral circuit of pins
Vee
bk bk
CONTRAST ]__(:)
@ CONT.
{Contrast 36k
control}
% 30k
GND
R OUT vee
(R output)
G OouT
@ {G output) ( @ )
Bias ( @ )
B OUT
@ (B output)
GND
GND
{Grounding)
Vee + 4V
{Power E—
supply)
@ Vece
» _ % 175k
[30)
< 10k
S.W.
(Selector 1ok
switch) l:
N
w
GND
VCXO
@ MONITOR
GND
MITSUBISHI
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MITSUBISHI ICs (TV)

M52042FP

NTSC VIDEO CHROMA SIGNAL PROCESSOR

DESCRIPTION OF PIN (cont.)

Pin No. Name Peripheral circuit of pins

Vee
100
PIX CONT. i %‘ k %.
(Picture
quality !
control) §1 EO
36k 36k

KILLER OUT P
® “H
=

(Killer output)
100k % T %150k
Vee

10k
)
@ APC FILTER
%3
~
GND
g 41k
KILLER
FILTER
@9 GND
MITSUBISHI
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MITSUBISHI ICs (TV)

M52042FP

NTSC VIDEO CHROMA SIGNAL PROCESSOR

DESCRIPTION OF PIN (cont.)

Pin No. Name Peripheral circuit of pins
— Vee
{ 15k
2k4
TINT CONT. 15k
{Tint control) VY
160k
Bias
GND
@ COLOR
{Color control)
@)
Vce
30k
VCXO IN
@ {(VCXO input) 22K
@ VCXO OUT
(VCXO output)
x MITSUBISHI
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