MITSUBISHI ICs (TV)

M52047SP

COLOR APERTURE IMPROVEMENT

DESCRIPTION _ _ o PIN CONFIGURATION (TOP VIEW)
The MB2047SP is a semiconductor integrated circuit for :

improving CTV color signal aperture. Circuit includes CAl

Delay Adjust Clamp Pulse in

(Color "Aperture Improvement) and CNC (Color Noise CAl Level Offset Cancel 1-2
Canceller). CNC SwW Offset Cancel 1-1
CAI OUT 1 S [ color Diff. 1
CNC Level N Offset Cancel 2-2
FEATURES 4 o o CAI OUT2 g Color Diff. In2
® CAl improves color transient signal by- switching three GND @ Vee
signals delayed by two delay lines for each B-Y and R- CNC Level -Offset Cancel 2-1
Y Test Band Gap Ref.
. ] ) : Test Slit SW
® Delay time adjustable via internal delay line.
® CAl can be adjusted by changing external voltage. - Outline 20P4B
® No Y/C time lag between "CAl on mode" and "CAl off
mode”.

® CNC rejects color differential signal high frequency noise.

APPLICATION
Color Television

RECOMMENDED OPERATING CONDITION .
Supply Power Range...........cocoeevermemeeeeeeesrn, 8.5~13V
Rated Supply Voltage ........cccccoeieiiiiiiioiiiveee. 12v
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MITSUBISHI ICs (TV)

M52047SP

COLOR APERTURE IMPROVEMENT

ABSOLUTE MAXIMUM RATINGS

Symbol ) Parameter Ratings Unit
| Vee Supply voltage 135 v
Pd Power dissipation 1000 mw
Topr Operating temperature -20~65 °C
Taig Storage temperature '~40~125 °C
Ke Thermal derating (Taz25°C) 10 mW/C
Surge Electrostatic discharge +200 v
ELECTRICAL CHARACTERISTICS (Ta = 25°C, Vcc = 5.000V unless otherwise noted)
Test . Limits .
Symbot Parameter point Test conditions vy v, — Unit
icc Cireuit current ® g g,;v‘\"th@"gz'fw applied @ R=30KQ2 25 40 55| mA
viz Pin 12 voltage @ g gg“’g‘g"%‘ plled O F=30KT 42 6.1 80 | voc
(delay) ’ ;
DLen Gain N @® gq?(;:pmdg:;vnxsoi@ R=30KQ 15 05|  +10] a8
DLa1 Gain 1 o | 30K d;,g;"’;:;‘:’ © R=30KQ 15 05| +10/| a8
DLz Gain 2 @@ | DB ki 1ovee 5510 Re30Ka 15| 05| +1.0] d8
Dles 500kHz gain N @@ | R ez 1Ovme 561 O R=30ka 45| 05| +10] 8
DLes 500kHz gain 1 ®@® &?ggg';’;;;;"m“”o " SG1 @ R=30ka 27 12 +03 | dB
DLes 500kHz gain 2 @0 a?ggg';’;;;ym SG1 @ R=30ka 37 22 07| a8
' @ © 100kHz, 1.0Vr+ SG1 @ R=30KQ
DLon. Low-range delay N @ ® | Rectangular wave CNC OFF Nodelay 30 80 130 | nsec
: mode
@ @ 100kHz, 1.0ver SG1 @ R=30KQ
DLo1 Low-range delay 1 @ ® | Rectangular wave CNC OFF 1delay- 300 400 500 | nsec
: mode
) ® ©@ 100kHz, 1.0vep SG1 @ R=30KQ
Dio2 Low-range delay 2 @ ® | Rectangular wave CNC OFF 2delay . 550 750 950 | nsec
mode
DLor Input dynamic range @0 gﬂ?{;ggﬁzzel :;Grl‘ o(dD BR=30K‘Q 1.2 1.7 VP-P
@ @ with no input applied @ R=30KQ
Von Outpu‘t DC voltage N @®® CNC OFF Nodelay mode 2.1 3.1 .41 | Voc
Vo1 Output DC voltage 1 @0 g\j?owg;h&zl:;p;t :dpep"ed @ R=30KQ 21 3.1 41| voc.
Vo2 Output DC voltage 2 @®@® gq?&?:hlegpﬁoad%pﬁed © R=30KQ 21 31 41 | Voe
DoF1 DC offset 1 @ ® | Von-Vor -8 0 +8 | mVoc
Dorz2 DC offset 2 @ ® | Von-Vo2 -8 0 +8 | mVoc
AoF1 AC offset 1 @ ® | DLe-DLez 0.2 0 +0.2 | dB
AOF2 AC offset 2 @ ® | DLe1-DLG2 -0.2 0 +0.2 | dB
DC offset 1 @ @ with no input applied @ R=30KQ .
DOHT temperature dependency ®® CNC OFF Nodelay mode -03 0.1 +0.3 |mVrC
; DC offset 2 ® @ with no input applied @ R=30KQ"
Doy temperature dependency ®e CNC OFF 1delay mode -03 =01 +0.3 [mVrC
(CAI det)
.CARTT Rise improvement (Typ) | @ ® g g:ér\? \(I:P:csggF® R=30k2 60 90 - %
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. MITSUBISHI ICs (TV)

M52047SP

COLOR APERTURE IMPRO‘:IEMENT‘

ELECTRICAL CHARACT! ERISTICS (cont.)

Test L. Limits .
» Symbol Parameter point Test_ conditions _ i e, Yoy Unit
CAAm Rise improvement (Max)| @ ® | 8 8 1.0Vr» SG3 O R=30k2 @ 6 65 95| - %
CARTL Rise improvement (Min.) | @ ® glé:@ 1FOVP'P SG3 D R=30k @ 1.2V - 35 50 - %
CAFTT Fall improvement (Typ) | @ ® | @ @ 1.0Vre SG3 @ H—SOKQ @ OPEN 60 20 - %
CAFTH Fall improvement (Max.) | @ ® &?&F?:V” $G3 @ R=30KQ @ &V 65 95| - %
CAFTL Fall improvement (Min) | @ ® | 8 8 J,0v»# SG3 O R=30ka @ 1.2V 35 50| - %
CAoFF CAl OFF mode @@ | 80 .0 SG3 O R=30k2 @ GND 20| - - %
CAl Level Maximum ® | ©® ® 1.0vee SG3 @ R=30KQ
VeAmax threshold voltage @ ® | @ Variable CNC OFF 35 51 66 | Voc
Color fading prevention @ @ 1.0ver SG4 @ R=30KQ - . :
CLP circuit operation ®® @ OPEN CNC OFF - 25 33 | psec
(CNC) .
Cai Gain 1 @0 gg\’} é)moﬁzs&%:agg; r?oggm 15 05| +10]| d8
Coz Gain2 - Y g 2 o e e ,SaS‘m?dg"m : 16 08 +10 | dB
o1 Depth 1 @@ | 3D 0k 1.ovee SE1 O R30ka 16| 06| +10] B
. . @ @ 800kHz, 30mVe- SG1 i
Co2 Depth 2 @® | OR=30KQA2VE ®: 150PF Nodelay -6.4 48 -33| dB -
o : mode
. ©® @ 800kHz, 30mVr-r SG1

CorF . CNC OFF mode check @® | ®R=30KQ @ GND ® ® 150rF -t56| . -05 +1.0 | dB

Nodelay mode .
(Others)

@ @ 100kHz, 1.0Ve-r SG1 G) R=30KQ ] -
Ves BGP slice level ®® | S hionge incresse from oV 1delay 15 24| 50 Voe

mode ’
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MITSUBISHI ICs (TV)

M52047SP

COLOR APERTURE IMPROVEMENT

SWITCH (SW) SETTING CONDITIONS
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MITSUBISHI |¢s (mv)
M52047SP

COLOR APERTURE IMPROVEMENT

ELECTRICAL CHARACTERISTICS TEST METHOD Aor  Calculate Aor1 according to the following equation.
Iec Measure current Icc flowing into pin @ at no signal. '
Aori1=Da1-Den(dB)
Viz Measure output DC voltage V12 on pin ® at no »
signal. Aorz  Calculate Aor2 according to the following equation.
DLen  Measure 1kHz element Vs at pin ® (@) when pin Aor2-De1-Dez(dB)
® (@) input signal level is 1.0Vee, and calculate A
DLan -according to the following equation: Co o .
: CArtr  Measure 10 to 90% rise time T221 at pin @ (®)
Va when pin @ is grounded and 10 to 90% rise time.
DLen=20 log 5 OVpp (dB) T222 at pin @ (®) when pin @ is open, and calculate
. CARTT according to the following equation.
For Test Nos. 4 and 5, follow the above procedure )
in the same manner. CARrT= T221-T222 x100 (%)
_ ) T221
DLea Measure 500kHz element Ve at pin ® (@) when _
pin @ (®) input signal level is 1.0Vp+, and calculate o ) ‘
DLes according to the following equation. CArmi  Measure 10 to 90% rise time Tzz1 at pin @ (®) when
pin @ is grounded and 10 to 90% rise time Tzz2 at
DLes=20 log Ve dB) pin @ (@)whfen pin @ voltage is ev, and.calculate
1.0Vpp CArTH according to the following equation.
For T Nos. 7 foll h
.or est Nos. 7 and 8, follow the above procedure CARTH= T231-T232 x100 (%)
in the same manner. T231
DLon Measure the delay time DLon insecs of 100kHz . B . )
element at pin ® (@) when pin 8 (@) input signal CArTL Measure 10 to 90% rise time Tz at pin @(@®) when
level is 1.0Vep. pin @ is grounded and 10 to 90% rise time T2 at
For Test Nos. 10and 11, follow the above procedure pin @ (©) when pin @ voltage "_'e’ 1 2V anc.l calculste
in the same manner. CArTL according to the following equation.
T24-1=T242
Dlor The SG1 level when the output waveform at pin CArm.= T2a x100 (%)
® (@) starts to be distorted with pin ® (@) input _
signal SG1 level changed should be taken as DLos. CAFT  Measure 10 to 90% fall time Tzs1 at pin @ (®) when
. pin @ is grounded and 10 to 90% fall time Tas2 at
Dorn  Measure pin @(®) DC voltage Von in the No Delay pin @ (®) when pin @ is open, and calculate
" mode and pin @(®) DC voltage Vo1 in the 1-Delay CAeFTT according to the following equation.
mode at no signal, and calculate Dor1 according Tos1-Tos2
to the following equation. CArrr= Ty X x100 (%)
Dor1=Von-Vo1(mV)
CArtH  Measure 10 to 90% fall time T2s1 at pin @ (®) when
Dorz  Measure pin @ (®) DC voltage Von in the No pin @ is grounded and 10 to 90% fall time 1262 at pin
" Delay mode and pin @(@®) DC voltage Vo2 in the @ (®) when pin @ voltage is 6V, and calculate
2-Delay mode at no signal, and calculate Dorz CArm according to the following equation.
according to the following equation. :
CArm=T121T282 106 (%)
Dor2=Von—Voz2(mV)
"~ MITSUBISHI
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MITSUBISHI ICs (TV)

M52047SP

COLOR APERTURE IMPROVEMENT

CAmL

CAorr

Vcamax

CLP

Measure 10 to 90% fall time Tz71 at pin @ (®) when
pin @ is grounded and 10 to 90% fall time Tzz2 at
pin @ (®) when pin @ voltage is 1.2V, and calculate
CArFmL according to the following equation.

_ T271-Tz272

CAF
™ T271

x100 (%)

Measure 10 to 90% rise time Tzs1 at pin @ (@) when
pin @ is grounded and 10 to 90% rise time Tze2 at
pin @ (®), and calculate CAorr according to the
following equation.

_T281-T2s2
281

CAorr x100 (%)
Increase pin @ voltage from the open voltage until
the rise improvement becomes maximum. -

Reduce the SG4 time T1 from 40us: the time from
rise to fall of SG4 when the color fading prevention
circuit starts to operate should be taken as Ta.

Measure 100kHz element Va1 at pin ®(@) when
pin (@) input signal level is 1.0Vpr, and calculate
Caet1 according to the following equation.

Ca1=20 log 1—\‘@3—{/—' (dB)
.OVpp

Measure 100kHz element Va2 at pin ®(@) when
pin ®(@) input signal level is 30mVe.s, and calculate
Ce2 according to the following equation.

Va2

Cs2=20 log Tomv.
(3

(dB)

Measure 800kHz element Vaz at pin &(@) when
pin ®(@) input signal level is 1.0Vee, and calculate
Cea raccording to the following equation.

V

Cea=20 log ﬁa\%— (dB)
OVpp

Measure 800kHz element V34 at pin ® (@) when
pin ® (@) input signal level is 30mVe-r, and calculate
Ce4 according to the following equation.

Cs4=20 log 3—0\5— (dB)
PP

v

Measure 800kHz element Vss at pin ®(@) when
pin ®(@) input signal level is 30mVe.r, and calculate
Corr according to the following equation.

Vas
30mVeep

Corr=20 log (dB) -

Pin @ voltage when the waveform at pin ® (@)
is outputted with SG2 increased from OVre should
be taken as Vea.

PRECAUTIONS FOR APPLICATION

1. Pin @ delay adjusting resistor used should be less
subjected to temperature changes and secular distortion.

2. Pins ®, @®, @ and @@ are feedback terminals of the
clamping circuit for canceling delay line I/O DC offset.
Note leakage with other terminals and wiring.

3. Pin D delay adjusting resistor is 30k standard, but
it should be adjusted for the optimum delay (1-delay:
approx. 300~400nsec).

In this IC, there may occur a switching step difference

by DC offset and AC offset.

Noise may also occur in the edge near the sensor
threshold. Before use, therefore, study this point
carefully.
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MITSUBISHI ICs (TV)

M52047SP

COLOR APERTURE IMPROVEMENT

TEST CONDITIONS
Nodelay mode | ® SG2, @ OPEN, @ GND @ Vi2
1delay mode @® SG2, @ GND, @ OPEN @ OPEN
2delay mode @ SG2, @ GND, @ 20KQ @ Va2 R
CNC OFF mode @ GND | CNC ON mode | @ 1.6V
Es Pin 13 voltage when pin 13 C=0.47pF and pin 20 SG2 are input )
Ea "Pin 16 voltage when pin 16 C=0.47puF and pin 20 SG2 are input’
Es Pin 18 voltage when pin 18 C=0.47uF and pin 20 SG2 are input
Ee Pin 19 voltage when pin 19 C=0.47uF and pin 20 SG2 are input

NOTE 1: Each parameter should be the specified value at ambient temperature 25°C and supply voltage 12.0V DC.
NOTE 2: The direction of current flowing into the IC should be plus (+).
- NOTE 3: Unless otherwise specified, SG2 at pin 20 is normally input.

INPUT SIGNAL

.SG No. Signals (502 termination)

sG1 Frequency: 1kHz to 1TMHz
input level: 10mVpe to 2.5Vre, sine and rectangular waves

3uS f i
$G2 . | ‘4VI1P

I 84S 1

Input a waveform synchronous with SG2 into pins 15; 17.

SG3

ApPpProx. 15uS: :
!

[}

[}
b 'M 3'|_
in 20 [
SG 2 .

Input a waveform synchronous with SG2 into pins 15, 17.
[ |

!
S 1 1uS
1 /1 i\ 1 ’
: /i 1 1N
SG4 ] [
=
Approx. 15uS : : :
T 1 |_ .
Pin 20 !
SG 2

Ti: Varigble 15.5u~40pS
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MITSUBISHI ICs (TV)

M52047SP

COLOR APERTURE IMPROVEMENT

TEST CIRCUIT

™ TP2 TP3 TP5 TP8 SW3
O+ O O O— o
30K 3
SW1 SW2 2
R1 ) 1 IZ 3 1 2 150uP —— 180pP = 22k
Er E2 gTP4 TP6
ar wr
CA1 OUT CAt OUT Units Resistance: R
Capacitance: F
TYPICAL CHARACTERISTICS
THERMAL DERATING (MAXIMUM RATING)
1.2
s 10
2 0.8
5 : N
£ 06
(723 (Y
] 1.
2 o4
L t‘
s y
S 02
0
20 0 25 50 75 100 125 150
AMBIENT TEMPERATURE Ta (°C)
A
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MITSUBISHI ICs (TV)

M52047SP

COLOR APERTURE IMPROVEMENT

APPLICATION EXAMPLE

=]

"
I -1

Capacitance: F

Units Resistance: Q
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g 33
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o . g
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0 a2 FHE R E
= o o —=
<1 o Py W
. 8 : O3
[~ o - = & 5?5)
QHE N _ ¥ c—.sai
Flop s :]g e NP
o frt-Ra z
—— 2
= Fivpi—&E _

Y | & <asgs
‘. .
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MITSUBISHI ICs (TV)

M52047SP

COLOR APERTURE IMPROVEMENT

DESCRIPTION OF PIN
Pin No. Name Peripheral circuit of pins Description of function
Delay line fc and delay
adjusting pin:
v Adjustment is required
e for 30k standard.
Bias
@ DLY Adj
(4.5Voc) -
CAl effectiveness is
adjusted. CAl is OFF at
control voltage OV to
Vee 6Voc, OV. When "Hi" -
is selected, the CAl
effect is enhanced.
CAI SW
CAl Adj
@ (4.3Voe)
at OPEN
In “Hi" state {0.7V or
more), CNC should be
Vee ' ON.
Bias
6v)
CNC SW
@ (open base
input)
10k
‘ MITSUBISHI
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MITSUBISHI ICs (TV)
M52047SP

COLOR APERTURE IMPROVEMENT

DESCRIPTION OF PIN (cont.)

Pin No. Name Peripheral circuit of pins Description of function
Chroma difference
Vee output
Bias
6V) )
0.1mA i 100
@ CAl Qut 1
(3 Voe) _@
@ l/1mA
LPF fc adjusting pin:
Vee 150pF standard
CNC Cap.
@ (2.3Vbe)
| Chroma differencev
. Vec output
Bias .
6V}
CAl Qut 2
@ (3Voc)
GND 'Earth terminal -
@ OV}
LPF fc adjusting pin:
150pF standard
CNC Cap.
(2.3Voc)
MITSUBISHI
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MITSUBISHI ICs (TV)

M52047SP

COLOR APERTURE IMPROVEMENT

DESCRIPTION OF PIN (cont.)
Pin No. Name Peripheral circuit of pins Description of function
@ NC Not connected
TEST mode setting
Bias Q \L/th: 1d/3IV|2; 2/3V12
: nodelay
t6v) M: 2 delay
20k H: CAI ON
1k
TEST 1k
{6Voc)
30k 30k
OFF when high-
Bias Q frequency signal bias in
®V) the color fading
?(5 prevention circuit is 8Y
Slit Bias
@ (5.4Voc)
20t |
O Regulated supply voltage
) pin
Vee .
@ Band Gap \l/ ‘L
{6Vbc) E
30k
@ Feedback pin of
v clamping circuit for
cc canceling delay line /O
2k 2k DC offset: Note leakage
with other pins and
wiring.
Offset Cancel
® 2-1 2k
(4.1Voc)
\L 0.1mA

MITSUBISHI
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MITSUBISHI ICs (TV)
M52047SP

COLOR APERTURE IMPROVEMENT

DESCRIPTION OF PIN (cont.)

Pin No. Name Peripheral circuit of pins Description of function
Power supply 12V
. Supply voltage range 8.5
® Vee t0 13.0V ‘
Color difference input pin
0.8Vp-p (Typ.)
Bias Voo - Vpp (Max.)
6V)
15k
Color Diff In
® 2 10k Sk
{3.0Voc) \Lo 1mA
®
Feedback pin of
clamping circuit for
canceling delay line 110
Vee DC offset: Note leakage
with other pins. and
wiring. .
Offset
Cancel
® 2-1 2k
(4.1Voc)
Color difference input pin
0.8Vpp (Typ.)
Bias Vee ‘ Vp-p (Max.)
-} BV)
15k
Color Diff In 10k
@ 1
(3.0Voe)
MITSUBISHI
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MITSUBISHI ICs (TV)

M52047SP

COLOR APERTURE IMPROVEMENT

DESCRIPTION OF PIN {cont.)

Pin No. Name Peripheral circuit of pins Description of function
B Feedback pin of
v Q clamping circuit for
ce canceling delay line I/O
DC offset: Note leakage
with other pins and
wiring.
Offset Cancel
@ 1-1
14.1V00) 2
Feedback pin of
clamping circuit for
Vee canceling delay line 1/0
DC offset: Note leakage
with other pins and
wiring.
Offset Cancel
® 1-2
{4.1Voc)
BGP input pin
4Vo-
vee P
BGP In
@ (OPENE
base input)
MITSUBISHI
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