SONY

CXA1950Q

RGB and Y Color Difference Decoder

Description

The CXA1950Q is an IC that converts separation
signals into RGB signals or Y color difference
signals, and can be used with both NTSC and PAL
systems.

Features

e Chroma signal band: 1.5MHz (typ.)

* Sharpness filter

* Supports both RGB and Y color difference output
* Qutputs ACK ON/OFF identification signal

¢ Qutputs line alternate signal

* Compatible with both NTSC and PAL systems

* Low power consumption (120mV, Vcc = 5V)

Absolute Maximum Ratings

» Supply voltage Vce 7

* Operating temperature Topr -20to +75
* Storage temperature Tstg —65 to +150
* Allowable power dissipation Po 500

Operating Conditions

Supply voltage 4.610 5.25 (Typ. 5V)

Applications
For videos and televisions

Structure
Bipolar silicon monolithic IC

32 pin QFP (Plastic)

°C
°C
mw

Sony reserves the right to change products and specifications without prior notice. This information does not convey any license by
any implication or otherwise under any patents or other right. Application circuits shown, if any, are typical examples illustrating the
operation of the devices. Sony cannot assume responsibility for any problems arising out of the use of these circuits.
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Block Diagram
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Pin Description

z'c? Symbol Pin voltage Equivalent circuit Description
i = 30k Hue adjustment.
The hue can be adjusted by
@ 47k C Sk +10° or more by applying a
1 HUE ADJ 2.0V ! 1 voltage ranging from 0.5 to
3.5V to this pin.
'y A Decouple with a 0.01pF
C) 100pA %zok capacitor for PAL mode.
i K‘ ﬁ APC (color sync) time constant
and free-running frequency
@ adjustment.
2 | APCTC 3.4v L The VXO free-running
1“v" - frequency can be adjusted by
A mw_ﬂl varying the DC voltage applied
1K 1k 3.4v to this pin.
C 100pA .I—
10k }
. \l {
3 | VX02 3.1V @ oA Crystal oscillator.
A C) 100pA C) 100pA
4 | VXO1 3.2v @ Crystal oscillator.
A C) 100uA
N 4k Subcarrier output.
A
® i
5 | SCOUT 1.6V 600mVp-p
(Typ.)
X (o ,_

-3

BEm 4342343 0013720 755 WA




SONY CXA1950Q

z:? Symbol Pin voltage Equivalent circuit Description
6 | GND2 ov GND for chroma.
7 | Vec2 5V Ve for chroma.
B output.
75% color bar input, RGB output.
8 B/B-Y
ouT 200 l I

A 0.75Vp-p

\/
AN\,_
2

G output.

G/Y 1.7V 8 A

_ %
? |ovr | 1

600
b

) 0.75Vp-p
() 364pA () 92uA R output.

0 | qur’ L

0.75Vp-p
Delay line amplifier input.
' Connects to GND for NTSC
oV 12 } mode; connects the 1H delay
9 line output for PAL mode.
NTSC (: }——1
11 | DLAIN ( ) 10K
2.3V
(PAL) 4 ‘
A Approx.
4K D) 120A = g tomvee
! Chroma output for PAL.
Connects to Vec for NTSC
mode; connects to the 1H

delay line input for PAL mode.

(1) soan { } iz

12 | COUT 3.15V

@
}*_
M\,..
?f

A4

13 | ACKTC 3.1V 100k ACK (automatic color killer) time
) constant.
x
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SONY

CXA1950Q
Eg‘ Symbol Pin voltage Equivalent circuit Description
S0uA L NTSC/PAL mode switching
and DLAMP gain control.
(N'(l)‘\s‘fC) o NTSC mode:
D jK‘ V1408V
R 2y PAL mode: 20V<V14<26V
PAL oV < <2,
(PAL) ( 30uA Variable range:
m () 4K +2dB or more
' 1 Composite sync output.
a2k This polarity is negative.
2k
H 5V ]
15 | SYNC © €
L 0.2V 1k Input SYNC width
‘ [ H o
5k [ 1
i = 3.2k
= 2k
H 5V Burst flag output.
6 | oF ® > ot flag ouput.
L 0.2V = 1k This polarity is negative.
A —
% sk
-
A
17 | YCLPTC @‘— Pedestal clamp time constant.
60k
A
() 100pA C) 60pA

BN 4342383 0013722 5286 WR
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I':g] Symbol Pin voltage Equivalent circuit Description
i L ACK-ON/OFF identification
= 50k signal output.
O A high signal (4V or more) is
18 output in NORMAL mode
18 | ACKOUT (when APC is locked), and a
_ low signal (0.5V or less}) is
A vy output in ACK-ON mode
(when APC is not locked).
L PAL alternate pulse output.
= 50k 135° burst: high (4V or more)
225° burst: low (0.5V or less)
19 |¢-—-—1
19 | ALTOUT ® '
= 10k
A tl ] 135° 225°
% 33k H
A
20 | sYnC TC 3.4V @ Sync tip clamp time constant
' 60k for sync separation.
A K J} 7% 3.4V
<>1 00uA C>60pA
21 | VCLPTC 3.1V 60K Pedestal clamp time constant.
C 100pA C>50|JA
-6 —
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::'g Symbol Pin voltage Equivalent circuit Description
} 4.2V regulator output.
@ Decoupling capacitance is
22 | VREG 4.2v 1 provided.
T It cannot be used as an external
A = power supply.
i 1k L 50k =
147k
O 1 ﬁs 80k Output mode switching.
23 A AN High (5V): RGB output
23 | ouTSwW Low (OV): Y/color difference
I output
A
24k =
Y signal input.
Standard input level
i (1) ou SYNC  =103mVp-p
100% white = 256mVp-p
129 Do not supply the burst signal.
24 | VIDEO IN 2.5V >—W—L—K
50k
F 1
2.5V
T 103mVp-p
25 | Vect 5V Ve for Y.
26 | GND1 ov GND for Y.
i () 46uA
) K Sharpness gain control.
32k Variable range:
27 AMA b —4.5dB to +4.5dB
27 | SHPCTL 2.5V O v N (1.5V < V27 < 3.5V)
8k Adijusts the sharpness level by
A the voltage supplied to this pin.
1_ 25V
. S
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Pin
No.

Symbol

Pin voltage

Equivalent circuit

Description

28

SHPFO

21V

Sharpness filter frequency
adjustment.

Adjusts the filter fO by varying
the current took out from this

pin.

29

TPADJ

1.23v

10k

-y .

Sets the timing of the pulses

used in the IC.

Connects a 27k{ resistor

between this pin and GND.

* Use a metal film resistor with
an accuracy of +1%.

30

CADJ

2.5V

Chroma amplifier gain
adjustment.
Adjusts the gain of chroma
amplifier by the voltage (1.5 to
3V) supplied to this pin.
Gain variable range:

—-20dB to +8dB

31

ACCTC

@

L e

A

97pA

ACC (automatic color control)
time constant.

BEA 3382383 0013725 237 =
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CXA1950Q

8k

2.3V

E': Symbol Pin voltage Equivalent circuit Description
Chroma signal input.
The standard input level is
A 143mVp-p of burst amplitude.
Always input the signal with low
@ o5k 2.5 impedance (emitter follower).
32 | CIN 2.3v ) '

143mVp-p

—9-
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SONY CXA1950Q

Electrical Characteristics (Ta = 25°C, Vcc = 5V, See the Electrical Characteristics Measurement Circuit.)

Input signals | Measure-
Item Symbol Conditions ment point{ Min. | Typ. | Max. {Unit
Y | C | (pin)
Current Sum of currents flowing to
consumption lect Veel and Vee2 1 A 16.0|24.5) 34.0 ) mA
F = 300kHz, A = 160mVp-p,
GainforY Vo L =160mV. 1 V9 105(12.0| 135 | dB
Measures output gain.
F = 5.0MHz, A = 160mVp-p,
Cut-off frequency L = 160mV _
forY Vro Measures gain at 300kHz and 2 Ve 3.0 dB
3.5MHz.
Sharpness F=1.5MHz, 'ﬁ‘f 1526?1\1/\'/”3
:nh:xracterlstlcs VsHP (MAX) SHPCTL = 3.5V 2 V9 5.0 dB
’ Ratio of 300kHz and 1.5MHz.
Sharpness F = 1.56MHz, A = 160mVp-p,
cha::cteristics Min VSHP (MIN) L = 160mV 2 V9 —4 | dB
) SHPCTL = 1.5V
Output pedestal Vo Measures pedestal voitage at 1 Vo 121 18] 24| v
level Pins 8, 9 and 10.
. Measures the pedestal voitage
Color deence . [Voo  |atPins8and 10andthe DC | 1 vie | -10] o | 10 {mv
P offset during BLK periods.
. Inputs fsc +250Hz sine wave 5
f\aI:)Cepull-m UPPET \ epy and confirms that it is locked 1 F5 250 Hz
9 with SCOUT (Pin 5). 8
- Inputs fsc —250Hz sine wave 5
gicepull-m lower Fpd and confirms that it is locked 1 F5 —250| Hz
9 with SCOUT (Pin 5). 8
COUT (6dB: VA=286mVp-
ACC cover upper | oy | pop = SOUTE A V12 3.0 | dB
range COUT (0dB: VA=143mVp-p) 7
COUT (-14dB: VA=28.6mV
ACC cover lower |, Aoc? = ¢ Pp) ] vi2 | -30 4B
range COUT (0dB: VA=143mVp-p) 7
—-10—
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SONY CXA1950Q

Input signals | Measure-
ltem Symbol Conditions ment point| Min. | Typ. | Max. |Unit
Y|cC (pin)

CADJ = 3.0V 6

Qutput D range VoL | Measures 1 v8 1.0 A
B OUT level. 9
v

Input signal: SYNC only
Carrier leak CL Measures 3.58MHz component| 1 V8 55 |mV
of output.

With VA = 143mVp-p as 0dB,
measures input level (VA)

. . 4

NTSC ACK when COUT chroma signal is
operation Acks no longer output, and 1 7 vi2 -50 -30 | dB

calculates the ratio of this to

when the level is 143mVp-p.
C.SYNC High level {Von 1 V15 4.0 A
C.SYNC Low level (VoL 1 Vi5 05 |V
BF High level VoH 1 V16 4.0 Vv
BF Low level Vou 1 V16 05 |V

. Amplitude when frequency at

S”:t’camer output 1550y | Pin 5 is adjusted to 1 5 500 | 600 mv
voliage 3.579545MHz +20Hz.

Veel =5V, Vee2 =5V, Ta=25°C
* Default conditions for pin settings SHP FQ = 39kQ, SHCTL = 2.5V, OUTSW =0V

—11—
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Input signals (electrical characteristic input signals)

Y input
SIG1
103mV
4.7us
1H = 63.5us
sSiG2 /
Vi \/ \/ \M
Level = Va
108mv Frequency = F
4.7us
SIG3
Vi
r 3
103mvV
4.7ys
—12 ~
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SONY CXA1950Q

C input

SIG4 l Level = Va

3.579545MHz

T

SIGS l Level = 143mVp-p

3.579545MHz + 250Hz
n
fsc

!

8IG6 l Level = 143mVp-p

180deg 180deg  90deg T Odeg  270deg

SIG7 l Level = VA

V,
/\ /\/\/m o

T

SIG8 L Level = 143mVp-p

4.433619MHz + 250Hz
It
fsc

SIGo Level = 143mVp-p

=
=

3 Iy
f t t ! !
135deg 90deg 270deg 225deg 270deg 90deg
180deg Odeg 180deg Odeg

—-13—
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SONY

Application Circuit NTSC mode
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Application circuits shown are typical examples illustrating the operation of the devices. Sony cannot assume responsibility for
any problems arising out of the use of these circuits or for any infringement of third party patent and other right due to same.

—15-

BR 5382383 0013732 477 W




CXA1950Q

SONY

%13 §0 A0BINGOE LB Yum J0IS|SBI WY BN

"QIALININ “H3SNIM Aq LIH0SY-N/Br-OH  (eshi)
"ONI OMOLAG  A1Q29281-SNVY M.Ld 1va
P11 00 SSBID 1UESY Aq 20Y-9rES0-1aY JaHL

sued je1oads piepueig

1N00s

A5
(14:]

1NOA j

9 @—{3d1]

1NOA-YN @—dd1]

—(®wo
I@M AHH

G
Jsunojsuest Bunsnipy Aeieq :Lya /—W NIv1a
=
[ras]
Ay it ﬁNW 1No3
L S TR 49
T 358825 FOr+—ED oviov
~ — fioo
ml.ﬂl P
/vW sviayia

SR

A2 0L A2
S2Y peY €
1NO ONAS @

nodg @&————

&) ons
——@) 48

o
zane (o) >‘—0?I£

1n00s (0)—
T

D0S6LYXO

0194y (=

Application Circuit PAL mode

JNO MOV LNO dY

Slﬂlﬁ—{&) 214N

nLp00 LD

s xms_@) OLONAS

=
-

o
[&]

FF &) oaua

2100y (18—
ravo @@l_!
ravdl (e—
OddHs @2)—
1odHs (B
rano (62—
on @)

NIO3AIA

H08L Ld

Ly

%0 €2
A6 H0S 0L
14 SH #H

B S
oo
" [£e] m
€22
6Y,

n

AMA

ALAd

erd

NI o8piA

Application circuits shown are typical examples illustrating the operation of the devices. Sony cannot assume responsibility for
any problems arising out of the use of these circuits or for any infringement of third party patent and other right due to same.
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SONY CXA1950Q

Description of Operation

(1) Luminance signal regeneration system
Sharpness filter

The video (luminance and sync) signals input from Pin 24 (VIDEOIN) are boosted near 1.5MHz by the
sharpness filter. The 1.5MHz component can be varied from —4.5 to +4.5dB (as compared to the 300kHz)
according to the voltage of Pin 27 (SHPCTL). Approximately 0dB (as compared to the 300kHz) when Pin
27 (SHPCTL) is 2.5V.

Keep Pin 27 open when sharpness is not operated. Since the DC bias in the IC is 2.5V, the frequency
response characteristics are almost the same as the characteristics applied 2.5V to Pin 27 externally.

(2) Chrominance signal regeneration system
1) ACC circuit
The chroma signal input from Pin 32 (CIN) is controlled so that the burst signal is detected by ACC DET,
feedback is applied to ACC AMP in accordance with the detective output, and the burst level is controlled to
be constant.
The chroma signal level (Pin 12) is approximately 45mVp-p for ACC operations.

2) APC circuit
Only the burst signal among the signals whose level has been made constant by ACC AMP enters the APC
circuit at the burst gate circuit. 0°, 90° and 180° signals are generated in the phase circuit for the VXO
output, and their composite waves (90° carrier) enter the APC circuit passing through the hue circuit.
Here their phase is compared with that of the burst signal and feedback is applied to VXO to obtain a phase
difference of 90°. The 0° and 90° carriers created in this way are supplied to B-Y, R-Y and DEM. This
means that the demodulation axis can be changed by rotating the phase of the composite waves by the DC
voltage at Pin 1 (HUEADJ).
In addition, when APC is locked, Pin 18 (ACKOUT) goes high; when APC is not locked (when ACK is on,
etc.) ACKOUT goes low.

3) DEM circuit (NTSC)
The chroma signal whose level has been made constant by ACC AMP is amplified by CHROMA AMP,
demodulated by B-Y DEM and R-Y DEM, applied to the Y/C MIX circuit with G-Y created by the resistance
matrix, mixed with the luminance signal and then output as the R, G and B primary colors.
Y/color difference output is possible by switching Pin 23 (OUTSW) high/low.

4) DEM circuit (PAL)
The processing is the same as for NTSC until CHROMA AMP. The chroma signal output to Pin 12 (COUT)
enters DLAMP from Pin 11 (DLAIN) via 1HDL, its level is controlled, and the signal is applied to the
ADD/SUB circuit. The raw signal is added or subtracted in this circuit: the addition signal is applied to B-Y
DEM and the subtraction signal to R-Y DEM, and they are demodulated by the 90° carrier whose phase is
inverted every 1H and the 0° carrier.
The signals are then mixed with the luminance signal and output as the R, G and B primary colors.

5) PAL ID
In PAL mode, the phase of the 90° carrier is inverted in synchronization with H.SYNC.
Sync detection is conducted to establish whether this matches the input burst. When there is an error, it is
corrected by applying feedback to FF (flip-flop).

Note that the alternate pulse is output from Pin 19 (ALTOUT). The pin goes high for 135° burst, and low for
225° burst.

(3) Sync separation system
The sync tip of the video signals input from Pin 24 (Y IN) is clamped and the sync signals are separated. On
the basis of the SYNC pulse created here, BF (burst flag), BLK pulse and other timing pulses are generated
and supplied to the circuits. The SYNC and BF pulses are output to Pins 15 and 16 via a buffer.

— 17 —
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SONY CXA1950Q

Adjustment Procedure

NTSC mode/RGB output
Input signal: 76% color bar

1) Free-running fo adjustment
Adjust (R30) the DC voltage at Pin 2 (APCTC) so that the oscillation frequency fsc = 3.579545MHz at Pin 5
(SCOUT) is within +20Hz under inputting sync condition.

2) Input level adjustment
Adjust the input level so that the white peak (75% white) is set to 0.75Vp-p at the B output.

3) HUEADJ, CADJ adjustment
Adjust HUEADJ (Pin 1) and CADJ (Pin 30) so that the colors (A, B, C and D in the figure below) of the B
output amplitude are set to the same amplitude.

T

B OUT 0.75Vpp| A B c
v v

NTSC mode/Y color difference output
Input signal: 75% color bar

1) Free-running fo adjustment
Adjust (R30) the DC voltage at Pin 2 (APCTC) so that the oscillation frequency fsc = 3.579545MHz at Pin 5
(SCOUT) is within +20Hz under inputting sync condition.

2) Input level adjustment
Adjust the input level so that the white peak (75% white) is set to 0.75Vp-p at the Y output.

3) HUEADJ, CADJ adjustment
Adjust HUEADJ (Pin 1) and CADJ (Pin 30) so that the B-Y output amplitudes E, F, and G are set to the same
amplitude and so that V1 is 1.34Vp-p.

V1

B-Y OUT —\L E F G L
Y

—-18 -
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SONY CXA1950Q

PAL mode
Input signal: 75% color bar

1) Free-running fo adjustment
Adjust (R30) the DC voltage at Pin 2 (APCTC) so that the oscillation frequency (subcarrier) fsc =
4.433619MHz at Pin 5 (SCOUT) is within +20Hz under inputting sync condition.

2) Input level adjustment
Adjust the input level so that the white peak (75% white) is set to 0.75Vp-p at the B output.

3) DLAMP adjustment
Adjust Pin 14 (DLABIAS) and DAT alternately so that the R output amplitudes (A1 and Az) are equal for the H

periods before and after.

4) CADJ adjustment
Adjust CADJ so that the colors of the R output amplitude are set to 0.75Vp-p.

ROUT Ai A2

PAL mode/Y color difference output

1) Free-running fo adjustment
Adjust (R30) the DC voltage at Pin 2 (APCTC) so that the oscillation frequency fs¢c = 4.433619MHz at Pin 5
(SCOUT) is within £20Hz under inputting sync condition.

2) Input level adjustment
Adjust the input level so that the white peak (75% white) is set to 0.75Vp-p at the Y output.

3) CADJ adjustment
Adjust CADJ so that the B-Y output amplitude is 1.34Vp-p.

4) DLAMP adjustment

Adjust Pin 14 (DLABIAS) and DAT alternately so that the R-Y output amplitudes (B1 and B2) are equal for the
H periods before and after.

R-Y OUT B Bz

—19 -
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SONY CXA1950Q

Applications

1. The input dynamic range is 0.36Vp-p (max.).
The breakdown is given as follows.

X Sync signal 0.103Vp-p
YiIN (Pin 24)
Luminance signal | 0.256Vp-p (100% white)
CIN (Pin 32) Burst signal 0.143Vp-p

Note that when the input signal exceeds the value of 0.36Vp-p from sync tip to white peak, the output may
be clipped and flattened.

2. The center frequency for the sharpness varies according to the resistor connected to Pin 28. The variation
is -40MHz/kQ, and the standard value is approximately 1.5MHz for 39kQ2.

3. The chroma signal is delayed by 200ns compared to the luminance signal within the IC.

4. Demodulation axis and detective output ratio
The standard values are given below as referenced to the B-Y axis.

Demodulation axis | Detective output ratio
R-Y axis 88° 0.57
G-Y axis 235° 0.37

5. Simple PAL system

When used with the simple PAL system, set Pin 14 (DLABIAS) to PAL mode, and decouple Pin 11
(DLAIN) and Pin 12 (COUT) with a 0.01puF capacitor.

6. Notes on Operation

1) Be sure to wire X'tal (crystal oscillator) as close to the IC and as short as possible since fo varies
depending on floating capacitance and other factors. Also, take particular care with the routing of the
Vce and GND leads. Use a decoupling capacitor for Vec and others with a superior performance and
attach it as close to the IC as possible.

2) Be sure to input the chroma signal to the chroma signal input pin (Pin 32, CIN) with low impedance
(emitter follower).

3) Because the chroma signal band has been extended, carrier leak is greater than in the CXA1585Q.
When using this IC, insert a filter with characteristics suited for the application into the output.

—-20-
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CXA1850Q
Example of Representative Characteristics
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Sharpness control characteristics
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SONY

CXA1950Q

Package Outline Unit: mm
32PIN QFP (PLASTIC)
[19.0+0.2
+0.3 +0.35
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PACKAGE MATERIAL EPOXY RESIN
SONY CODE QFP-32P-L01 LEAD TREATMENT SOLDER PLATING
EIAJ CODE *QFP032-P-0707-A LEAD MATERIAL 42 ALLOY
JEDEC CODE PACKAGE WEIGHT 0.29
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