MITSUBISHI ICs (TV)

M52005P

COMB FILTER Y/C PROCESSOR, CORING

DESCRIPTION
The M52005P is a semiconductor integrated circuit containing
switching circuits for comb filter selection, noise reduction by
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COMB FILTER Y/C PROCESSOR, CORING

ABSOLUTE MAXIMUM RATINGS

Symbol Parameter Ratings Unit
Vee Supply voltage 14 \4
Pd Power dissipation 1250 mvV
Topr Operating temperature —20~75 c
Tstg Storage temperature —40~-125 T
Surage Electrostatic discharge =+200 v

ELECTRICAL CHARACTERISTICS ( Ta=25C, Vco=12v , unless otherwise noted, Position all switches of test circuit at "a” as

initial setting. Each VR setting is shown in test circuit diagram. No signal is input. Only set-
tings different from initial settings are shown in “Test conditions”column.

Symbol Parameter Test Point| Input Test conditions Note Limits Unit
Min. Typ. Max.
lec Circuit current ® — SW9 ' b 1 24.3 33.3 42.3 mA |
GvHi High-frequency amplifier gain (1) TP18 SG1 VR13 : 12v 2 15.1 16.1 18.1 dB ]
GvH2 High-frequency amplifier gain (2) TP18 SGI VRI3 12V 2 8.1 10.1 12.1 dB
K/H3 7 High-freduency amhlifier gain (3) TP18 SG1 VRI7 12V, VR13 ! 12v 2 —31.1 | —28.1 | —25.1 dB
Gvcol Coring amplifier gain (1) TP18 $G2 VR1 112V 3 9.3 12.3 15.3 dB
Gucoz | Coring amplifier gain (2) TPI18 | SG2 VRI7 112V, VRI3 2V 3 51 76| 10.1] am |
Gvii Low- frequency amplifier gain TP20 SG3 VR19 : 5V 4 5.0 6.2 7.4 dB
Gvpi DL damp Correction amplifier gain (1} | TP20 | SG4 5 12.7 14.7 16.7 dB |
Gvp2 DL damp Correction amplifier gain (2) TP20 SG4 SW8: b 5 7.4 8.8 1.4 dB
Gve Chroma gain control amplifier (1) TP4 SGS SW4 b 6 —12.1] =9.1| —6.1 dB
Gvecz Chroma gain control amplifier (2) TP4 SGH S b VRZ2 @ 12V 6 —15.0| —13.0{ —11.0 dB ]
Gvca Chroma gain control amplifier (3) TP4 SG5 Sw4 [ b, VR2 . 0V 6 —2.9{ —0.9 1.1 daB
Gvvi Y/C adder/subtracter gain (1) TP12 SG4 SWS, SW6-2 . b 7 4.6 6.6 8.6 dB8
Gvvz Y/C adder/subtracter gain (2) TP12 | SG4 SW5, SWE-2, SW8 © b 7 7 93] N3] s3] aB
Gvs ¥ output gain (1) TP12 | SGS SW4, SWE-1 : b, VR6 : 0V 8 | —1.7] —0.2] o8| aB
Gve Y output gain (23 TP12 | sGs o 9 —1.7| —0.2] o8| aB |
Gv1y ¥ output gain (3) TP1Z | SGS VRI9I5V 10 | ~1.7] —0.2] 0.8] dB |
Gwv1 C output gain (1) TP12 SGS M 12.6 14.6 16.6 dB
Gvio C output gain (2) TP20 | SGS VRIS : 5V ) 12 | —1.3] o2 1.2] as
C.T.Y | Smode/NORMAL crosstalk {Y) TP18 | SGb B 13 | — | —s8] —s0| dB
G.T.C | S mode /NORMAL crosstalk C] TPIB | SG6 14 | — | —63; —s5| dB
Dny Y output dynamic range (1) TP18 SG7 SW4, SW6-1 : b, VRG6 © 0V 15 2.8 3.7 — VF—;’WA
Dry; Y output dynamic range (2) TP18 SG7 16 2.8 3.5, — Vee |
Drys Y output dynamiic range (3) TP18 SG7 VRI9 : 5V 17 2.5 3.0] — \/p»p )
Drc1 C output dynamic range (1) TP20 SG7 18 3.2 4.6 6.0 Vep
Drc2 C output dynamic range {2) TP20 SG7 VRIS ! 5V 19 4.9 7.0 9.71*”7\'17;:.9'"
Fi Fraquency characteristic (1) TP18 SG8 swa, SWE1 - b, VR6 : OV 20 —2. 5 .2 0.1 daB
F2 Frequency characteristic (2) TP8 SG8 21 —1.1 0.41 1.9 dB
F3 Frequency characteristic (3) TP18 | saG8 VRIG : 5V 22 | —1.0] 05| 20| aB
VTH19 S/SW threshoid voltage TP20 SG3 VR19 { Variab'lgumum— 23 1.5 | 2.5 ‘ 3.5 . ,\,/D&,,
Vinir Thiough SW (HF fevel) threshold voltage TP18 | SG3 | SWIb:b,VI7:Variable, VRIS OV | 24 o] 1.7l 271 woe |
VTHé Simple mode SW threshold voltage TP12 S5G3 SW6E-1: b, VR6 : Variable 25 I 1.7 o 2.7 3.7 Voc
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ELECTRICAL CHARACTERISTICS TEST METHQOD
Note

(1)

Circuit current
With initial settings shown in test circuit diagram, change
SW9 position to "b", and read ammeter A.

(14)

VR19 to 5V, input SG6 at pin @, and read output at
pin as Vcrv. Then, change VR19 to OV, and read
output at pin as Verv.
S/NORMAL crosstalk (C)
With initial settings shown in test circuit diagram, change

(2) High-frequency amplifier gains (1), (2) and (3) VR19 to 5V, input SG6 at pin @@, and read output at
With initial settings shown in test circuit diagram,change pin @ as Vere. Then, change VR19 to OV, and read
VR13 to 12V, input SG1 at pin @, and read output at output at pin @ as Vcrc.
pin @ while changing VR17 to 12, 6 and 2V. Gvh1, Gz {(15) Y output dynamic range (1)
and Gvhs represent respective outputs. With initial settings shown in test circuit diagram, change

(3) Coring amplifier gains (1) and (2) SWe-1 position to "b", input SG7 at pin @, and increase
With initial settings shown in test circuit diagram, change amplitude gradually. Read output amplitude when output
VR17 to 12V, input SG2 at pin @, and read output at at pin @ begins to distort. DRy represents this amplitude.
pin while changing VR13 from 6 to 2V. Gvcor and (16) Y output dynamic range (2}

Gveoz represent respective outputs. With initial settings shown in test circuit diagram, input

(4) Low-frequency amplifier gain SG7 at pin @, and increase ampitude gradually. Read
With initial settings shown in test circuit diagram, change output amplitude when output at pin @ begins to distort.
VR19 to 5V, input SG3 at pin @, and read output at DRyz represents this amplitude.
pin @. {(17) Y output dynamic range (3)

(5) DL damp correction amplifier gains (1) and (2) With initial settings shown in test circuit diagram, change
With initial settings shown in test circuit diagram, input VR19to 5V, input SG7 at pin @, and increase amplitude
SG4 at pin M, and read output at pin @ as Vosi. Then, gradually. Read output amplitude when output at pin
change SW8 position to "b", and read output at pin &@ begins to distort. DRys represents this amplitude.
as Voz. (18) C output dynamic range (1)

(6) Chroma gain control ampiifier characteristics With initial settings shown in test circuit diagram, input
With initial settings shown in test circuit diagram, change SG7 at pin @, and increase amplitude gradually. Read
SW4 position to "b", input SG5 at pin 3, and read output output amplitude when output at pin @ begins to distort.
at pin @ while changing VR2 to 12, 6 and 0 V in sequence. DRe1 represents this amplitude.

Vci, Vee and Ves represent respective outputs. (19) C output dynamic range (2)

(7) Y/C adder/subtracter gains (1) and (2) With initial settings shown in test circuit diagram, change
With initial settings shown in test circuit diagram, change VR19 to 5V, input SG7 at pin @, and increase amplitude
SW5 and SW6-2 positions to "b", input SG4 at pin ®, gradually. Read output amplitude when output at pin @
and read output at pin @ as Vv1. Then change SW8 position begins to distort.DRcz represents this amplitude.
to "b", and read output at pin @ as Vva. {20) Frequency characteristic (1)

(8) Y output gain (1) With initial settings shown in test circuit diagram, change
With initial settings shown in test circuit diagram, change SWB-1 position to "b", input SG8 at pin @, and read
SW6-1 position to *b", input SG5 at pin @, and read output output at pin at frequencies of 1 MHz and 10MHz.
at pin @. Vi and V: represent respective out puts.

(9) Y output gain (2) (21) Frequency characteristic (2)

With initial settings shown in test circuit diagram, input SG5 With initial settings shown in test circuit diagram, input
at pin @, and read output at pin ®. SG8 at pin ®, and read output at pin ® at frequencies

{(10) Y output gain (3) of 1MHz and 10MHz. V1 and V: represents respective

With initial settings shown in test circuit diagram, change outputs.
VR19 to 5V, input SG5 at pin @, and read output at (22) Frequency characteristic (3)
pin @. With initial settings shown in test circuit diagram, change
(11) C output gain (1) VR19 to 5V, input SG8 at pin @, and read output at
With initial settings shown in test circuit diagram, input pin @ at frequencies of TMHz and 10MHz. V1 and V2
SG4 at pin @, and read output at pin &. represent respective outputs.
(12) C output gain(2) (28) S/SW threshold voltage
With initial settings shown in test circuit diagram, change With initial settings shown in test circuit diagram, change
VR19 to 5V, input SG5 at pin @, and read output at VR19 to 5V, input SG3 at pin @, and lower voltage of
pin @, VR19 while observing output at pin @. When output

(13) S/INORMAL crosstalk (Y) disappears at pin @, read VR19 voltage as Vrthis.

With initial settings shown in test circuit diagram, change
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(24) Through SW threshold voltage INPUT SIGNAL

With initial settings shown in test circuit diagram, change

. . SG. NO Signal Content
SW16 position to "b", apply same voltage as at pin @ saGl TMHz 100m Ve cw
to VR16, and input SG3 at pin @. Then lower voltage SG2 1MHz 100mYrms oW
of VR 17 while observing output at pin @. When output sG3 Tt S00mVer o
appears at pin @, read voltage of VR17 as VrHi7. SG4 3.58MH2 100mVer ow
(25) Simple mode SW.threshold voltage sSG5 3.58MHz 500mVe-p cw
With initia! settings shown in test circuit diagram, change SG6 3. 5BMH2 4 BVer ow
SW6-1 position to "b", apply 5V to VR6, and input SG3 SG7 S00KHZ Variable oW
at pin &. Then lower voitage of VR6 while observing SG8 1MH2/10MHz 100mVe-r cw
output at pin @. When output disappears at pin ®, read
voltage of VR6 as Vrhs.
TEST CIRCUIT
0.1
r T o
oV -sw16 %50
O
© b TP12
i
0V
6V 0.1u
7% O
50

0.1u
11

L
At

° " o
50
6V
83] 7o,
% | —
50
SW4 7
50
[s66] [568]
Unit Resistance Q1
Capacitance : F
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TYPICAL CHARACTERISTICS

THERMAL DERATING (MAXIMUM RATING)
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PERMISSIBLE POWER DISSIPATION Pd (W)

0
-0 0 25 50 75 100 125
AMBIENT TEMPERATURE Ta (°C)

DESCRIPTION OF Y/C SEPARATION BLOCK

Characteristics

Limited frequency band signal is passed through 1H DELAY

line, to obtain ring-free Y signal.

Y signal with frequency around 3.58MHz

_/\/_

Amp

Controls amplitude of
signal input at pin 1

VOLUME
1H
DELAY

Delays signal with frequency
around 3.58 MHz by 1 H

BPF

=00

% — 3 ~—15dB

Changes amplitude and phase at pin @
voltage, to conform to that of chroma
signal input at pin

—Q Chroma signal

Input pin for Y/C-separated
Y signal

Corrects delay time caused

LC FILTER by BPF

HnC—O

Filter passing only signals ‘/\/—
with frequencies around
3.58 MHz

OPERATION

Input composite chroma signal is passed through Y(DELAY)line
and input to pin ®, while signal with frequency around 3.58MHz
obtained by BPF is input to 1H DELAY line and to pin @.
signal passed through 1H DELAY line is phase-shifted by 180°
with respect to signal input at pin @,due to functions of VOLUME
, ADJUST COIL and internal 15 dB amplifier in IC. Therefore,
Y signal with frequency around 3.58MHz and chroma signal

l Input pin for composite video signal
(Y+0C)

are obtained by addition or subtraction between phase-shifted
signal and signal input at pin @.

Chroma signal thus obtained is passed through gain control
amplifier and all-pass filter 1o become phase-inverted signal
with same level as chroma signal input at pin ®, and added
to chroma signa! . Thus, Y signa! alone is separated from
video signal.

MITSUBISHI
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DESCRIPTION OF CORING BLOCK

Characteristics

Coring block eliminates wide range of noise without impairing
waveform.

Y/C-separated Y signal
or S/Y signal is input.

LPF Amp.
® ®
HPF I—-l CORING CIRCUFI-——-LAmp.]-——T

Controls amplitude of

Adjusts cored high-frequency
Y coring =—Y signal. High frequency
range. amplitude increases

with voltage.

OPERATION

Noise contains many high -frequency components. Therefore,Y
signal input at pin @ is first passed through LPF and HPF
for separation into high- and low-frequency components. The
high-frequency Y signal is then cored so that component with
amplitude within specified range is not passed but output as
DC. Cored high-frequency Y signal is amplified to same
amplitude as Y signal before coring, and is combined with
low-frequency Y signal. As a result, pin @ outputs Y signal
that is noiseless compared with signal input at pin @ .

CORING OPERATION

When signal indicated by "A" below is input, coring circuit outputs
cored component in range AV as DC, so that noise within
range AV is not output. Accordingly, as indicated by "B," output
signal has an amplitude smaller by AV than that of signal
"A." Width of AV decreases as voltage at pin @ is increased.

Signal input at pin @

S [
L
sl o
‘/\—\/'

R

LPF output

HPF output

Coring output

Output at pin i®

Ay
Coring range

ADJUSTMENT OF EXTERNAL COMPONENTS OF RECOM-
MENDED CIRCUIT

(Y/C Separation)

Connect pin ® to GND, for simple comb filter mode. In this
mode, result of addition/subtraction between signals input at
pins @ and @ is output to pins @ and €. When composite
video signal is input to this recommended IC in simple comb
filter mode, DELAY signal and DIRECT signal are input at
pins @ and pin @, respectively.

When values of variable coil and variable resistor are changed
appropriately, sum of signals input at pins D and @ is output
to pin @. signal thus output is Y signal component with
frequency around 3.58 MHz. Adjust 1H DELAY line so that
signal output at @ pin does not contain chroma signal
component.

1H DELAY DIRECT
o5 DELAY signat signal T}T
e =45 ]
Variable resistor
Variable coil
MITSUBISHI
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Disconnect pin ® from GND so that bias voltage is applied
from pin @ to pin ®. Recommended IC in ring-free mode
is obtained. In this mode, pin @ outputs Y/C-separated Y
signal. However, chroma component remains, and can be
removed completely by adjusting variable resistors connected

to pins @ and @.

If chroma component cannot be removed completely by this
method, change LC filter.
It chroma component is shifted by half wavelength, replace
LC filter with series resonance circuit,

@

®

©®©

Variable resistor

Variable
resistor

us

SW PIN SETTINGS FOR EACH OPERATION MODE

Operation Mode Pin6 Pin17 Pin19
Ring-free, coring Bias voltage | About 1,5V min GND
applied from
pin @
Ring-free, without coring Bias voltage GND GND
applied from
pin@
Simple comb filter, without GND GND GND
coring
Simple comb filter, coring GND About 1,5V min, GND
S-pin input, coring - About 1.5V min. | About 2.5V min.
S-pin input, without coring — GND About 2.5V min.

2-530
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APLICATION EXAMPLE1 (Ring-free)
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(Simple comb filter)

APLICATION EXAMPLE2

4 : 8oueipede)
3 :  8dueisissy  uun

ASQ

uid 3nd3no jo
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Wﬂ 1 L'Tn_mmmn: S1
T
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13AT1
ONOD |,

dozy'’

HONOYHL : NO
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DESCRIPTION OF PIN

ELECTRIC

Pin No. Name DC Voltage (V) Peripheral Circuit of Pin Function
10k
Input pin for chroma signal passed
.8
® THDLIN 3 through 1H DELAY line
18kQ lOVZmA
Vec
24k )
@ C GAIN _ 12k Used to control chroma signal output
CONTROL 2kQ amplitude at pin @.
2k
Voo
12.5k{2
Input pin for chroma signa! passed
[©)] DIRECT IN 9.5 through BPF
6.3k 2 6.3k 2
0.2mAl 0.4mAl 10.4mA
Vee
10kQ -
3.9k 39kQ 27k
GAIN . .
Qunput pin for chroma signal with am-
® CONTROL 4.2 plituze cpontrolled at pin @g
our
D4mAl lOAmA
® BIAS 4.2 Normally open
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DESCRIPTION OF PIN (cont)

Pin No. Name DC Voltage (V) Peripheral Circuit of Pin Function
L 2 Vee
1k
q
PHASE 1.35k % Chroma signal output from pin @ is
® SHIFTER — phase-shifted externally, and input at
IN this pin.
|18 8 3
0 I ’
02 02 01 02 02
mA mA mA mA mA
@ GND 0 GND .
Input pin for composite video signal
Y IN 9.5
passad through (Y) DELAY line
@ Voo 12 | Veo
1
@® S/CIN 9.5 input pin for S-pin chroma signal
Vee
o S/CIN 9.5 Input pin for S-pin Y signal
l042mA
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DESCRIPTION OF PIN (cont)

Pin No. Name DC Voltage (V) Peripheral Circuit of Pin Function
® Y SW OUT 9.5 Outputt dp:1 ' forI processing Y/C-
separated Y signal
0.2mA P 9
l0.3mA
VCC o -
30k Q2
1kQ . .
CORING 18k 02 Used to control coring range of high-
() LEVE - frequency component of Y/C-separated
- 10k )
Y signal.
0.4mA|
@ HPF IN 25 Input pin for Y signal to be cored
I . ith . ~
® CORING _ Eln forA connectpn with capacitor to pro
vide bias tor coring
Apply ~ same input  pin f fow-f Y/C
® LPF IN DC voltage as Pt pin lor low-frequency )
at pin @ separated Y signal passed through LPF
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DESCRIPTION OF PIN (cont.)
Pin No. Name DC Voltage (V) Peripheral Circult of Pin Function
HF LEVEL Switch for selecting amplitude control
@ CORING - of cored high-frequency Y signal, or
OFF SW direct output of Y signal without coring
Output pin for Y signal composed of
a Y OUT About 9 cored high-frequency Y signal and low-
frequency Y signal
Input changeover switch ; selects NOR-
@ S/SW - MAL input at 1. 4V or lower voltage, and
§ input at 3.5V or higher voltage
Output pin for Y/C- ted ch a
@ c ouT About 4.7 lu put pin for separated chrom
signal
2-536 AELE
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