CA3070,

Television Chroma System

The RCA CA3D70, CA3071, and CA3D72 are monolithic
silicon integrated circuits that constitute a complete chroma
system for color television receivers. The CA3070 is o
complete subcarrier regenaration system featuring a new
concept of phase control applied to the oscillator circuit. The
CA3071 is a chroma amplifier system and the CA3072

CA3070

Chroma Signal Processor

The CA3070 is a compiets subcartier regeneration system
with automatic phase control applied to the oscillator. An
amplified chwoma signal from the CA307t is applisd to
terminals No. 13 and No. 14, which are the automatic phase
contral (APC) and the automatic chroma control {ACC) in-
puts, APC and ACC detection is keyed by the horizontal
pulsa which also inhibits the oscillator output amplifier
during the burst interval.

The ACC system uses a synchronous detector to develap a
correction voltage at the differential output tarminal Nos. 15
& 16. This conwrol signal is applied to the input terminal Nos.
1 & 14 of the CA3071. The APC systam also uses a synchro-
nous detector. The APC error voltage is internally coupled 10
the 3.58 MHz oscillator at batanca; the phase of the signal at
terminal No. 13 is in auadrntum with the oscillator.

To h an RC phase shift
network is und betwaen the chroma input and terminal Nos.
13 and 14. The feedback loop of the osciltator is from
terminal Nos. 7 and 8 back to No. 6. The same osclllator

signal is available at terminal Nos. 7 and 8, but the de output
of the APC detector controls the relative signal lovels at
terminal Nos. 7 or 8. Because the output at terminal No. 8
is shifted in phase comparad to the output at terminal No. 7,
which is applied directly to the crystal circuit, controd of the
relative amplitudas at termingl Nos. 7 and B aiters tha phase
in the feadback loop, thereby changing the frequeacy of the
crystal oscillator. Balance adjustments of dc offsets are
provided to establish an initial no-signal offset cantrol in the
ACC output, and a no-signal, on-fraquency adjustment
through the APC detector-amplifier circuit which controis
the osciligter frequency. The oscillator output stage is
differentially controlied at terminal Nas. 2 and 3 by the hue
control input to terminal No. 1. The hue phase shift is
accomplished by the external R, L, and C components that
couple the oxillstor output to the demodulator input
terminals. The CA3070i a shunt regul to blish
2 12volt de supply. )

Maximum Voitage and Current Ratings at Tp = +25°C

Voltages Current
Terminal |  Min. Max. | |Terminal ] o
Na. Voits Volts No. mA mA
0 * 1 20 1
2 0 +16 2 - -
3 0 +16 3 - -
4 3 N2 4 20 1
6 — - 10 N3 1
7 - — H — —
8 - = 12 — —
10 0 N3 13 20 1
11 a NT t4 20 1
12 o N1 & With respect to terminal
13 0 N1 No.5 and with terminal
14 0 N1 No. 10 cennectad through
47002 to +24 V.
15 9 e N1 Regulated voltage at termi-
16 0 +18 nal No. 10.
N2 Controlted by max. input
current.

N3 -Limited by dissipation.

perfarms the demodulation function.

The CA3070 utilizes the 16-lead plastic dual-in-line package;
the CA3071 and CA3072 are supplisd 14-lead plastic
dual-in-line packages.

CA3071, CA3072 Types

SYSTEM FEATURES

cazom
= Voitage Controlied Oscitiator
8 Keyed APC & ACC Detactors
5 DC Hue Control
® Shunt Regulator

CA3071
® ACC Controlisd Chroms Amplifier
® DC Chroma Gain Control
u Color Kifler
& Amplifise Short-Circuit Protection

CA3072

#& Synchronous Detector with Color Differance Matrix
8 Emitter-Follower Output Amplifiers with Short-Circuit
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Fig. 2 — Schematic diagram CA3070.




CA3070, CA3071, CA3072 Types

MAXIMUM RATINGS, Absolute Maximum-Values at To = 25°c

Device Dissipation:

UptoTa=+20°C ..........ouuuen 530

mW

Above TA =+70°C .. . Derate Linearly at 6.7 mw/°C
Ambisnt Temperature Range:

Qperating .............. Seeies —40w0 85 °C

STOra08 ......o.iiiiiuiains ... =B6to +160 < °C

Lead Temperature {During Soldering):
At distance 1/32 in. {3.17 mm] from seating plane
for 10 s max. +266

ELECTRICAL CHARACTERISTICS, at Ta = 25°C and V* = +24 V unlezs otherwise specified

LIMITS TEST
CHARACTERISTICS SYMBOLS SPECIAL T 1
EST CONDITIONS CA3070 UNITS CIRCUITS
MIN, l TVP.l _MAX. iG.
Static Characteristics
Volitage:
Hue Control vy Switch in position 2 6.9 1.7 8.6 3c
Oscillator Input Vg - 2.8 -
APC Input Vi3 - 6.5 — v 3a
Regulator Vio vt=21V 11 [ 123 | 135
Regulator Change vio V=27V —0.2 - +0.2
Horizontal Key Input Va lg = =10 uA 5 - -
Currents:
Oscillator Output 12 — 6.8 - A 3c
APC Output 111,112 - 145 - 3b
ACC Qutput s, 16 - - 1.45 -
Dynamic Characteristics
Oscillator Qutputs:
Terminal No. 2 Va2 S1 in position 1 0.7 1.0 - a
Terminal No. 3 Vi S1 in positian 2 075 |10 - vpp
ACC Datected OQuiput Vig—V15 S in position t 115 150 - myv a4
Oscillator Pull-In Range - - +400 - Hz 4
NTSC GEN. Fom
BUAST OF 0.4 V p-p
—{ PuLsE Tha STANDARD o gre
45p3 4V [+ WORIZ SIGNAL MINUS s,
:ﬂ' ":’n'-f,r o DRIVE LUMINANGE s |
CENTER PULSE i— e T r—%—’}
ON THE BURST ACC OUTPUT
- —AAA—=
100
_(54(1 "AGE ADS"
} 08 ®
. 8 AAA—
%K < 2K
] PET
+— AN (] 8 AAA— 12M
180 ¢ 62K
A (] L2 T s
] AA— 4
180 -] 50 pr
it s("—-ar Toer .I "
a3k +r—aeo—@— g ; VWA—
8 6 6EAD — 27K
8K § ; 08 AAA
; ® 82K Siam
R<1 1 b4
12 pF 62 K
XTaL L__@__ _@ .oh X e
:F 62 pF f_u, “apc ionﬂ
ViV 4V
470
NOTES:
I AL RESISTAMCES IN OHMS.
2. UNLESS DY’E"I!ENSQECIFIED ALL CAPACITANCES SZCM =175 TR

ARE (N MICROFARA

3. vz B vy MEAS'D WITH LOW-CAPAGITY SGOPE
PROBE 5 20 pF

Fig. 4 — CA3070 Dynamic tast circuit.
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Fig. 3 — Static characteristics test circuits.

Dynamic Test Initial Adjustments

. APC ADJUST: With S2 in “OFF" position adjust the
“APC ADJ potentiometer to set oscillator fraquency at
3.56785645MHz £26 Hz. With S1 in position 1 measure
frequency at terminal Na. 2 output, using crystal probe
shown in Fig. 6.

ACC ADJUST: With S2 in “OFF" position adjust “ACC
ADJ” potentiometer to give an ACC output reading of
Q2 mV,

Pracadurs to Pull-in Range Maasuremant

1. Set 51 in position 1 and connect the crystal probe to
terminal No. 2.

. Turn §2 to “OFF” and set “APC ADJ.”” arm to ground.

W N

. Turn 32 to “ON” and gradually adjust “APC ADJ” untit
oscillator “locks’’ as witnessed by & sharp increase in ACC
output voltage between terminal Nos. 15 and 16.

&

Turn 52 to “OFF” and adjust capacitor Cp of crystal
probe for maximum deflection on Ballantine Meter.

o

. Switch Ballantine meter to “Amplifier"” position and read
oscillator frequency on counter.

6, Repeat steps 2 — 5 with “APC ADJ” arm set to terminal
No. 10 instead of to ground.

| it v 1
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Fig. 5 - Crystal probe for frequency measurements.




CA3070, CA3071, CA3072 Types

CA3071 Chroma Amplifier

The CA3071 is a combined two-stage chromna amplifier and
functional controf circuit. The input signal is received from
the video amplifier and applied to terminal No. 2 of the
input amplifier stage. Tha first amplifier stage is part of the
ACC system and is controlied by differential adjustment
from the ACC input terminal Nos. 1 and 14. The output of
the st ampilifier is directed to terminal No. 6 from whers
the sighal may be applied to the ACC detection system of
the CA3070 or an aquivalent circuit. The output at terminal
No. 8 is also appliad to terminal No. 7 which is the input to
the 2nd amplifier staga. Another output of the 15t amplifier
at terminal No. 13 is directed to the killer adjustment circuit.

The dc voltage level at terminal No. 13 rises as the ACC
differential voitage decreases with a reduction in the burst
amplitude. At a pra-set condition dsterminsd by tha killer
adjustmant resistor the killer circuit is sctivatad and causes
the 2nd chroma amplifier stago to be cut off. The 2nd
chroms smplifier stage is also gain controlied by the
adjustment of dc voltage at terminal Na. 10. The output of
the 2nd chroma amplifisr stage is available st terminal No. 9.
The typical output termination circuit that s shown,

provides differsntial chroms drive signal to the demodutator
circuit, Both amplifier outputs utilize emitter-foliowers with
short-circuit protection,
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ALL RESISTAMCE VALUES ARE IN OHMS
Fig. 6 -Schemstic diagram for CA3071,
ELECTRICAL CHARACTERISTICS, at Ty =260 C
LIMITS CURVES
& TESY
CHMARACTERISTICS SYMSOLS | SPECIAL TEST CONDITIONS cajort UNITS CIACULITS
Memsure) MIN. i Tve f MAX. FIG
Static Characivristics B
Volisges
Bias Aeterence Terminal V2 51 Open, 59 Open 173
Ar.vr\‘pluan 1 Chroma vz Sy Open, S3 Open |75
Empl Ho ¥ Chioma
Qutput Bakirewd Ve 5S¢ Open, 53 Open - 20 - 9 7
Unbalanced Ve 51 Open, S Cloved 125 -
Ampl No 2 Chroms
Input vr St Open. 57 Dpen 15
Ampl. Na. 2 Chvama
Output vg 51 Closed. 53 Open 06
Suppty Current T 51 Opan. 52 Open 17 245 n ma
Dynamic Charpergristics
Amgulur No 1 Voitage Gan Ayvy  iEg I0mvgms Messurevg | 1¢ a8 8
."g::\'m o 7 Voltoge Avz vy 1.0V iAMS) Messrevr | - | 18 - o8
Mas Chroma Qutput
Voitage ve 2 - VRMS 11
10% Chroma Gan Control Eg - 50 mVRMG, adjust Chioma
Reference Voltage va-v Gain Control 1o Change vy to 8 v
870 ot Maximem Cheama 2138 | 6
Qutput 8
Output Voitsge, Kilker O11 54 1n Pasition 2 -
kg - 50 mVauys. adjust “Killer
v 9
2 Adjust” for an abrup! decrease 2 AMS
invg
Dutpul Voitage. Chrama O ve Ey - 60 mVRMS, xijust Chroma, R 12 myv
controk lo min_ Chroma Qutput amg
Bandwidih
Amplitier No 1 - 12 -
L sw w: |9 10
Amphfier No 2 - 2 - '
- L34
Amgi. No. ¥ Input i 2
|mpsdance [ - 4 - of
Ampl. No. 1 Qutput
J - - 9
Impdance o & a
Armpl. No_ 2 taput 2 - FEl - )
impadanca P - s ~ [
Ampi. No. 2 Outpul o2 _ - _ 2
Impedance L

MAXIMUM RATINGS, Absoiute Maximum-Valuss at T4 = 25°C

DC Supply Voltage { 1 erminal 8

toTerminal &) ............. ..., 30 vDe
Devica Dissipation:
W TA=+76°C ... ........... 530 mw
Above TA = +70°C .. .. Derste Linearly at 6.7 mW/°C
Ambient Temparature Range:
Operating . ........ - -40 10 +85 ‘¢
Broraga . ..........ce..eeen -850 +160 °C
Load T 8 (During S ing):
At distance 1/32in (3.17 mm)
from seating plane for 10smax. ... ... +265 °c
Maximwm Voltags and Current Ratings @ Ta = +25°C
Curvent Voltage*®
Terminal I lg Terminal MIN MAX
No. mA | mA No. VOLTS | VOLTS
1.0 1 —5 +16
2 5 1.0 2 = +5
3 10 10 3 0 +2
[} 10120 ] 0 +24
7 -] 1.0 7 -5 +6
] 1.0 | 20 ] 0 +30
12 10| & 9 1] +24
14 5 1.0 10 0 +24
* With reference to 1" 0 +24
tarminal No. 4 and
with +24 V on terminal 12 0 i
No. B excapt for the 13 0 +20
rating given for terminal
No. 8. 14 -5 +16
3%
5xa
’ 3% ? % S
oy
cazon >
+ 2 @ © é;) (2 3 (« A
3.2
ﬁ 11 °
92CS-1T3A0RI
L4
Fig. 7 - Static cheractaristics tast circuit—CA071.
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NOTES

. BWITCH SI IN POSITION | UNLESS OTRERWISE NOTED
1N TABLE OF DYMAMIC CHARAGTERISTIGS

2. GMROMA GAIN CONTROL SET TO OROUND UNLESS OTHERWISE
MOTED IM TABLE OF DYNAMIC CHARACTERISTICE

3. ALL RESISTANCES N ONMS$
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Fig. 8 - Dynamic characteristics circuit-CA3071.
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CA3070, CA3071, CA3072 Types
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Fig. 8 — €A3071 Wideband amplifier
circuit.

CA3072 Chroma Demodulator

The CA3072 has two sets of synchronous detectors with
matrix circuits to achieve the R-Y, G-Y, and B-Y coler
difference output signals. The chroma input signal is applied
to terminal Nos. 3 and 4 while the osciltator injection signal
Is applied tc terminal Nos. 6 and 7. The color difference
signals, after matrix, have a fixed refationship of amplitude

and phase nominally equal dc voltage levels. The outputs
of the CA3072 are suitable for driving high level color
difference or R, G, B output amplifiers. Emitter-follower
output stages used to drive the high level color amplifiers
have short-circuit protection.

MAXIMUM RATINGS, Absolute Maximum-Values st Tq =260 C

OC Supply Voltage (Terminal 8 to Terminal 14).. ........
Reference input Voltage. ..
Chroma Input Voltage .. . .....coivtniiininnnn
Device Dissipation:
UptoTa=+709C. . ... .. i eiranns
Above Tp = +70°C
Ambient Temperature Range:

630 mw

QOpursting .. .. -40 10 +850C

Storage -65 1o +1500C
Laad Tempersture (During Solderingl:

At distance 1/32 in {3.17 mm} from seating plane

for1Osmax ... ... .. ... ... .. ... +2860C

Maximum Voltage and Current Ratings

at Tp = +259C
Voltage* Current
Teeminst | s | max | breminn | 1 | 1o
No. | VOLTS [voLTS No. [ ma [ma
3 [} +6 3 - 1-
L] 0 +5 . -1-
[ [} +12 ] -1 -
7 [ "2 ? - |-
8 (] 27 8 - bt
[) [] +20 9 18 |20
" ) +20 1 to_[20
13 0 +20 1a_ Jio j2
“With reference to tarminal No. 14 end

with the voltage between terminal No. 8
and terminal No. 14 at +24 V except as
given in rating for terminal No. B.

2929999
g

92r1- 7988

Fig. 13 — Static characteristics test circuit—CA3072.
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Fig. 12 — Schematic diagram for CA3072.
ELECTRICAL CHARACTERISTICS, at Tp = 259 C and V+ = +24 V unless otherwise spacified
LIMITS TEST
CHARACTERISTICS SYMBOLS SPECIAL TEST CONDITIONS CcA072 UNITS |circuiTs
min. [ Tve fmax. FIG.
Static Characteristics
Supply Current
With Output Loads iT S Closed 16.5 - |265 mA
With No Quiput Loads 31 Open - 9
G-¥, R-Y, B-Y Outputs Vg, V11, V13| 51 Closed 13.2 |14.7 |58 13
Chroma Inputs V3, V4 S91Open - 33 - v
Reference Subcarrier Vg, V7 51 Open - |62 -
Dynamic Characteristics
Demodulator Unbalance vg,¥31.,¥43 (V3= Va-=0 - — 0.8 Vpp
L4 _ —_
Maximum Co'or Difference 13 8.0
Qutput Voltage V19 V3=V4=06Vpp 55 | - -
vo 12 | - -
L . Ypp
Chroma Input Sensitivity 3 - {02 [035
- Adjust eg for 5.0 vp.p @ term
Relative R-Y Qutput ¥11 No. 13 (B-Y) 35 - 4.2
Relative G-Y Output vg 075 | - [125
Vgl — Va1l 14
Vpc, Difference Between Vel - Vi3l | e =0 = B 0.6 v
any two Qutput Terminals
V11l = 1Vq3l
Input Impedance ri6. 7 - 171 - [39]
Reference Subcarrier Inputs 6.7 _ e |- oF
Input Impedance at 13,4 - 095 - (19
Chrama Inputs 3,4 - ] - pF
9, 1g11,
Output Resistance - 180 | - 1)
13
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SUBCAREN ALL CAPACITORS SIVEN W pf
LN AGWSTED FOR vgl=lvl*|L0Vpnl (NLERS OTMERWRML NOTED.
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Fig. 14 - - Dynamic chavacteristics test circuit for CA3072.

Application Information

TYPICAL APPLICATION CIRCUIT FOR THE CHROMA
SYSTEM

The circuit of Fi2.75; is 8 complets signal processing systern
for color TV. The RCA types CA3070, CA3071 and CA3072
monolithic integrated circuits are respectively used as the
subcarrier regenerstor, dwoma amplifier, and chroma
demodulator.

The input to the system is the chroma signal which may be
taken from the first or sacond video stage and is coupled into
the CA3071 ch amplifier through a bandpass filter. The
outputs from the system are the color difference signais
which are intended to drive high level amplifiars. Luminance
mixing may be external to the picturs tubs or, the difference
signals may be amplified and apolied to the picturs tube grid
or csthode, where they are internally mixed with the
luminance signal.

Other input requiremants to the system are the power supply
voltage of +24 volts and the horizonts! keying pulse. The
power supply voitage should be maintained within 3 voits
of the commended value of +24 volts. The total current for
the system is approximately 70 milliamperes. The horizontal
keying pulse input 1o the subcarier regenerator is approxi-
mately +4 volts pesk and centersd on the burst as seen at
terminal Nos. 13 and 14 of the CA3070. The pulse width
shoukd be maimtained as close as possible to the recom-
mended valus of 4.5 microsaconds.

CA3070 Clecuit Operation

The CA3D70 ciscuit as shown in Fig. 2, consists of an
oscillator, automatic phese control (APC) detsctor, suto-
matic dwoma control {ACC) detector, gated oscillator
output amplifier and-a shunt regulstor, The shunt reguistor
provides the necessery bies stability for the 3.570545 MHz
owcillator, s well as the bias to all functions of the CA070

circuit, The ion  voltage is y +12 volts as
measured at terminal No. 10.
The APC and ACC do s are synch s

which are keyed by the horizontal input pulge, This form of
detsction sliminates the nesd for a burst separator as an
individual smpiifier stage. When a positive pulse is present at
terminsl No. 4, the oscillstor output is cutoff and the
owcillator drive signal iz divented 16 the APC and ACC
detectors. Referring to Fig. 2, the APC detector (Og & Q1g)
snd the ACC detsctor (Qs & Qg) are emitter driven from the

Fig. 16(a) - CA3070 termiral No. 1
7.5 V oscillator “gata off pulss.

CA3070, CA3071, CA3072 Types
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Fig. 15 - Typical chroma system for color-TV receivers utilizing RCA-CA3670, CA3071, and CA3072.

oscillator transistor {Qq7), when the oscillator output ampli-
fier transistors Q2 & Q3) ave cutoff. The chroma signal is
aspplied to tarminal Nos. 13 and 14. There is oxcillator
cument drive to the APC and ACC detectors during the
keying interval; burst separation is effectively accomplished
by the gating action of the detectors. A further advantage of
the keying action is the high gain made possible as a result of
the low average current fiow of the APC and ACC detectors,
High resistor values of 82 kilohms at the detector output
terminals provide proper detector bias consistent with the
duty factor of the keying pulse. For a wider keying pulse, it
is necessary that smaller values of detector load resistors be
used.

In the absence of the keying puise {line period), the resistor,
R20, biases the oscillator’s output amplifier transistors (Qp &
Q3) on by keeping their amitters at a higher potential than
the bass bias voiteges of Qs, Qg, Qg, and Qyp. The 3.58
MHz signal is now present at terminal Nos. 2 & 3.
Photographs of oscilloscope traces for one line period at the
terminal Nos. 1, 2, and 3 are shown in Fig. 14 The effect of
the keying pulss is shown in Fig.16a, and the cutoff of the
ascillator output amplifies is shown in Fig.16(b) and 16c.

The oacillator section of the CA3070 consists of the lcop
formed by Q1g and the emitter driven differential pair, Q13
& (14. The signal output from terminal Nos. 7 & 8 is
coupled thvough the series tuned crystal circuit back through
torminal No. 8 to Q16 & Qq7. The collector of Q17 drives
the oscillator output amplifier and the APC & ACC de-
tectors. Q17 is emitter coupld to transistor Qyg. The
oscillator frequency and ghase control is actomplished by

the differential drive from the APC detector to transistors
Q12 & Q15 which control the balance of Q13 & Q14. The
resulting phase of the feedback loop is determinad by the

lati les of the oscil output signal at terminal
Nos. 7 and 8. The 65 pF capacitor between terminal No. 7
and B provides the phasa shifting component as the balance
of Qy3 and Q44 is varied. In this way the APC detector
contrals the crystal frequency at which the phase shift is
cancelted in the feedback loop.

The controls for the CA3070 subcarrier regenarator circuit
are the APC balance, the ACC balance, and the hue control,
Tha hue control is a de balance adjustment of the oscillator
output amphifier transistors O & Q3. A phase delay network
between the output terminals Nos. 2 & 3 determines the
range of the hue control, which for the value shown in Fig.
15, is approximatsly 90°,
The ACC adjustment sats the initial batance of the ACC drive
10 the input of the CA3071 in Fig. 15 (terminal Nos. 1 and
14 of the CA3071). The APC is a frequency adjustment of
the oscillator through the balance conuel of the APC
detector.
As a sstup adjustment, for both the ACC and APC, switch 51
is openod and 52 is closed. The chroma input to the system is
removad and the dc voltage at terminal No. 6 of the CA3071
is noted. The switch S2 is then opened and the ACC adjusted
to set tha voltage at terminal No. 6 to that previously noted.
Alternatively, the differantial dc voltage at terminal Nos. 15
& 16 of the CA3070 may be set 10 O mV (t2 mV) when $1
and S2 are open, and the CA3071 is removed- from the
circuit.

Fig. 16(b) - ca3070 terminal No. 2, 3.5 Vp.p escittator
output; one horirontal line, {gated off during burst).

Fig. 16(c! - CA3070 terminal No. 3, 2.0 Vi oscilistor

output; owe horizontal fline, (gated off during burst).
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CA3070, CA3071, CA3072 Types

With the chroma signal still remaved, the APC adjustment
sets the frequency of the oscillator to 3.578545 MHz. Due to
the gated off interval, a counter will not accurately recard
the frequency at the ascillator output amplifier terminals.
Twe simple and accurate methods are as follows: (1) a
butfered crystal filter circuit, connected to the oscitlator
output amplifier terminals will continue to ring and fill
the gated off window providing the proper interfate to a
counter; (2) the ather method involves monitoring the

demodulated output at the color difference output terminals
of the CA3072. A zero beat signal, at the color difference

outputs may be seen on an oscilloscope.

When these adjustments are made, similar oscilloscope traces
should be seen as shown in Fig. 17.

CAJ071 CIRCUIT OPERATION

The CA3071 Is the basic amplifier and control circuit of the
chroma system. It contains the gain control functions of the
ACC laap, the coloar killer, and the de chroma gain control
The CA3071 is a wide band amplifier having two stages of
voltage gain. Curves of frequency-response and linearity are
shown in Figs. 10 & 11 for the wideband circuits shown in
Fig. 9. This is the same basic amplifier as the one in the
system shown in Fig. 15 except for the omission of the tuned
circuits and the ACC loop connection. The amplifiers have
bandwidths of greater than 10 MHz, and are usable well
beyond 30 MHz. The signal swing of the wide band amplifier
is in gxcess of 6 Vp-p' even with the typical load coupling as
shown in Fig.1G. Fig. 18 (a, b and ¢} show the oscilloscope
traces for an NT5C signal at the chroma input. The overall
frequency-response curves are shown in Fig. 19.

CA3071 operation is as follows (Refer toFigs. 6 &15). The
inpat chroma signal is applied to terminat No. 2. This signal
is amplified in a cascode differential circuit from Q1pto Q12
and the output is an emitter follower, Q14 (Terminal No
6.) The signal is divided in the Qg & Qq2z ditferential
amplifier, depending on the applied ACC error signat ampli
tude st terminal Nos. "1 & 14 The ACC error sighal is de
rived from terminal Nos. 15 & 16 af the CA3070 and after
filtering, is applied to terminal Nos. 1 & 14 of the CA3071.

At low signal drive, the 390 kilohm resistor at switch 51
{normalty closed) unbalances the differential amplitier for
high signal gain through Q2. As the burst level at the
chroma input increases, the ACC drive changes differentially
in a positive direction at terminal No. 14 and a negative
direction at terminal” No. 14 and a negative direction
at terminal Mo, 1. At strong signal levels the gain is
reduced by diverting the balance of ac current in the
differential amplifier from Q2 to Qg, which is shunted to
ac ground 31 terminal Nos, 12 and 13, The ACC locp is
completed through the chroma signai at terminal No. 6 ot
the CA3071 to terminal No. 14 tinput) of the CA3070. A
typical ACC characteristic is shown in Fig. 23.

The chroma signai is buffer connected from terminal No, 6
to terminal No. 7 of the CA3071 and is amplified in the 2nd
stage of voltage gain. Bath the color killer adjustment and the
dc chroma gain control are applied to the 2nd stage to
cantrol the chroma output at terminal No. 9. The color killer
section of the CA3071 is a Schmitt trigger & amplifier circuit
consisting of transistors Oy, Q2 and Q3. Under maximum
chroma autput conditions, the diode D3 is reversed biased,
and the signat path is through Q15, Q4 and Qg 10 terminal
No. 9. When the color killer circuit is actuated, or the
chroma gain control is adjusted to a higher positive vaitage at
terminal No. 10, the anode voitage of diode D9 is increased
10 draw current from the signal path at the emitter of Q4.
This decreases the chroma gain as the potential at terminal
No. 1D is increased. When the potential at terminal No, 10
is the same as terminal No. 8, the chroma output at terminal
9 is cutof].

The color killer circuit provides an abrupt voliage swing at
the anode of D2 to cutoff the chroma output when the
Schritt trigger cireuit is forward biased at terminal No. 13.
In the circuit of Fig. 18, the color killer adjustment is a
resistance divider circuit which establishes the threshold of
burst level at which the killer operates the chroma ampiifier,
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CA3072 CIRCUIT OPERATION

The CA3072 is a chroma demodulator having full ¢olor
difference signal demodulation capability. The chroma signal
_is applied to terminal Nos. 3 & 4 and the reference subcarrier
bsignal is applied to terminals Nos. 6 & 7 of the CA3072.
The output color difference signals are B-Y at terminal
Na. 13, R-Y at terminal No. 11, and G-Y at tarminal No. 9.
The typicat level of differential chroma drive required at
terminal Nos. 3 & 4 is 400 mVpy The amplitude of
chroma at terminal No. 6 & 7 is approximately 1.0 volt at
104° refative phase difference which results in a B-Y output
amplitude of 5V The voltages of the R-Y & G-Y autputs
are at 3.8 and 1.0 Vp.p respectively, when there is 5Vp.p
output at B-Y, These comparative signals are based upon a
complete phase rotation of the chroms relative to the
subcarrier signal reference. The relative demodulation phase
and amplitude ratios of the Fig.15 circuit are shown in the
oscilloscape trace photographs of Fig. 21. Using the hue
cantrol setting for B-Y phase at the B-Y output, the G-Y
colorditference signal is approximately —104° and the R.Y
color-ditference signal is approximately +106°. Since the
amplitude ratios are a function of the applied signal phase
relationship, the NTSC cotor difference output signals are
shown here primarily for phase reference conditions.

CHROMA SYSTEM CONSTRUCTION

Fig. 25 shows the complete CA2070, CA3071 and CA3072
chrorna system in the Fig. 18 circuit. Table | lists the dc
terminal voltages for the system. The chroma gain and hue
controls, as well as the switches 51 and S2 are removed. The
template circuit board layout is also shown for duplication
purpases. |t should be noted that a few component values are
modified in Fig. 18 from the dynamic circuit values of the
data sheet. These are necessary far system matching and
overall tilter requirements.

Fig, 17(a) -CA3070 terminal Mo. 6, osciflator wavelorm
1} Vip.p 3.58 MHz.

Fig. 17(h)- CA3070 terminal No. 7, oscillator wavefarm

1.4 Vp.p 3.58 MHz.

Fig. 17(c} - CA3070 rerminal No. 8, oscillator waveform
1.6 Vp-p 3.68 MHz.

Fig. 18{a} - CA3071 chroma input 1.25 Vp.p. one horizontal
fine of NTSC input signal.

Fig. 18(h) -CA3071 rerminal No. 6. amplifier Na. 1 chroma
output 2.3 Vp.p one horizontal fine for 1.25Vy.p chroma
input

Fig. 18(c) -CA3071 terminal No. 9, amplifier No. 2 chroma
output 5.5 Vp-p one horizontat line for 1.25Vp  chroma
input

B ez

Fig. 19(a) - Frequency response sweep curve between
terminal Nos. 2 & 6 for CA3071, f = 260 KMz/div.

AR B3

Fig. 19{b} - Frequency response sweep curve betweer
terminal No. 2 of CA3071 and terminal Ne. 3 of CA3072,
{ =250 KHz/div.
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CA3070, CA3071, CA3072 Types

Fig. ’2212!:! -CA3072 - terminal No. 3 or 4, chroma input Fig. 21(b)- C‘;io’ 2- ’f’z""'/"""’ No. ";"'.7 - ";f‘:’ﬁ”‘e Fig. 21(c) - CA3072 tarminal No. 13, 4.8 vy B-Y output
signal, 220 mV.,ane borizontal line sutearrier 1. 2Vp, p 0ne horizoatal line one horizonts! line

Fig. 21(d) - CA3072 - terminal No. 11, 5.2 vp.p A-Y output, Fig. 21(e) - CA3072 - terminal No. 9, 1.2 vp.p G-Y output,
one horizantal line one horizonal line
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