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The MC44301 is a single channel TV IF and PLL detector system for all

standard transmission systems. This device enables the designer  to
produce a high quality IF system with white spot inversion, AFT and AGC.
The MC44301 was designed with an emphasis on linearity to minimize
sound/picture intermodulation.

• Single Coil Adjustment for AFT and PLL

• VCO at 1/2 IF for Minimum Beats

• Simple Circuitry for Low System Cost

• White Spot Inversion

• Symmetrical ± 2.0 MHz Pull–in

• User Selectable Positive or Negative Modulation

• Auxiliary AM Detector for AM Sound

• Simple Alignment Procedure

Figure 1. Representative Block Diagram
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MAXIMUM OPERATING CONDITIONS

Characteristics Symbol Rating Unit

Power Supply Voltage – Pin 22 VCC 7.0 V

Gating Pulse Amplitude – ±500 µA pk

Ambient Operating Temperature (Note 1) TA 0 to +70 °C

Storage Temperature Tstg –65 to +150 °C

Junction Temperature TJmax 150 °C

Power Dissipation
Derate above 25°C

PD 1.25
10

W
mW/°C

ELECTRICAL CHARACTERISTICS (VCC = 5.0 Vdc, TA = 25°C, unless noted.)

Characteristics Pin (DIP) Pin (SOIC) Min Typ Max Unit

Operating Supply Voltage Range
Supply Current

22 27 4.5
–

–
70

5.5
–

Vdc
mAdc

Differential Input Sensitivity for Full Output 6,7 7,8 – 30 – µVrms

Bandwidth
Video Bandwidth 2,3 2,3

–
–

120
8.0

–
–

MHz

AGC Range
Noise Figure (RS = 300 Ω)

–
–

80
7.0

–
–

dB

Lock–up Time – 5.0 – ms

Video Amplitude (100% mod depth) 2,3 2,3 – 2.2 – Vpp

Tuner AGC Current (10 Vdc; Rpullup = 10 k) 10 12 0.6 0.95 – mAdc

Differential Gain Distortion
Differential Phase Distortion

(Uncorrected – refer to text description)

2 2 –
–

2.0
1.0

5.0
5.0

%
Degrees

Sound Subcarrier Output 24 28 – 0.1 – Vrms

AGC Gate Pulse (Rpin ≈ 5.0 k) 13 15 – ±0.3 – mA pk

Differential Input Impedance Rin
Differential Input Impedance Cin

6,7 7,8 –
–

3.4
3.0

–
–

 kΩ
pF

NOTE: 1. At 0°C the device only tolerates a 5% change in minimum supply voltage (i.e. 4.75 Vdc is the minimum supply voltage at which the device will function).

Figure 2. Test Circuit
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Table 1. Package/Pin Assignments

Description
24 Pin
(DIP)

28 Pin
(SOIC)

No Connection 1 1

Positive Video Output 2 2

Negative Video Output 3 3

No Connection 4

Mode Switch 4 5

AFT Output 5 6

IF Input (Pos) 6 7

IF Input (Neg) 7 8

Digital AFT Output 8 9

AFT Switch 9 10

No Connection 11

RF AGC 10 12

AGC Filter 11 13

AGC Adjust or Delay 12 14

AGC Gate Pulse 13 15

Envelope Detector Out 14 16

Lock Detector Filter 15 17

No Connection 18

Envelope Detector In 16 19

PLL Filter 17 20

VCO 18 21

VCO 19 22

Ground 20 23

No Connection 21 24

No Connection 25,26

VCC 22 27

No Connection 23

Sound Output 24 28

TYPICAL CURVES

Figure 3. AFT Open Loop Error versus
Closed Loop Error

Figure 4. AGC Voltage versus
Antenna Input Signal

Figure 5. IF Noise Figure versus IF Input
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Figure 6. Typical 5.0 V Color TV Application
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NOTES: 1. IF input assumes 75 Ω output from tuner. The SAW filter should be low loss (<20 dB) with good triple transit response. The Murata 80Z series
resin mold SIP type filter has low loss and good TT response. The PCB enclosed in the evaluation kit accommodates these filters and
SAF45MA80Z and Siemens M1963. The Zenith SAW filter is packaged in a metal can filter.

2. Optional circuitry to improve sound performance by providing additional quadrature and in–phase corrections.
3. The VCO coil is a shielded 10 mm center–tapped inductor, bifiliar wound. See details in Figure 17.
4. See Figure 17 for coil details.
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CIRCUIT DESCRIPTION

IF Amplifier and AGC
The IF amplifier is a four stage ac coupled amplifier having

a sensitivity of 30 µV, thus removing the need for a SAW
preamplifier when used with a suitable SAW filter and tuner.
The first three stages are gain controlled, giving an extended
AGC range of 80 dB with improved signal handling. The AGC
to the first stage is delayed as normal so as to preserve the
amplifier’s noise figure. Reverse AGC is supplied to the tuner
and provision is made for the usual tuner RF delay
adjustment. The AGC system is gated with a positive or
negative pulse. Flyback gating is used for negative
modulation and the video is maintained constant by the sync
tip being kept equal to an internal voltage reference. When
positive modulation is selected, via the mode switch, back
porch sampling pulse is used and the internal reference is
altered such that the video amplitude remains unchanged.
Both polarities of video are provided, and the same sense is
kept at the video outputs by means of the video switches.

PLL and Demodulation
Following the IF amplifier and preceding the PLL phase

detector is a two stage limiter with a gain of 100 and overall dc
feedback. This contrasts with the usual single stage of
limiting with no dc feedback and diodes with possibly a tuned
circuit at its output. With two stages of limiting, the minimum
gain required to remove amplitude modulation can be
designed–in without the large voltage swings of a single
stage with the same gain. Large voltage swings lead to poor

differential phase performance, hence the need for diodes
and a tuned circuit as used in previous designs. The dc
feedback removes the effects of input offsets which are
another source of differential phase. The combination of low
swing per stage and dc feedback removes the need for
having a tuned circuit at the limiter output and reduces the
danger of IF instability and radiation. The only problem in
using this technique is the potential for extra static phase shift
with resultant errors in the demodulating angles at the video
and sound demodulators. However, by putting a similar two
stage limiter, with a matching phase shift on the oscillator side
of the phase detector, the demodulating angles can be
restored to the correct phases (0°, 90°). Phase errors and
hence quadrature video distortion can also be caused by dc
errors in the phase detector and AFT amplifier (Figure 1).
Most of the dc offsets are caused by mismatches in the
current mirrors of the push–pull output stage (see simplified
stage Figure 7). Switches S1, S2 and S3 are driven by an
accurate 1:1 mark/space ratio 1.0 MHz square wave.
Switches S1 and S2 maintain the same sense of error signal,
while S2 ensures errors due to the top PNP current mirrors
average to zero on the external loop filter capacitor. In a
similar way, S3 by interchanging Q3 and Q4 cancels errors
due to the bottom NPN mirror. With phase errors reduced to a
minimum, there is no need for external phase adjustments.
The output of the phase detector is filtered and controls the
VCO to lock at 90°C phase to the incoming IF signal. The

Figure 7. Phase Detector
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VCO, as shown in Figure 8, is a reactance tuned oscillator at
“half IF”. The frequency is doubled by a balanced multiplier,
and signals to the multiplier’s input ports are at 90° to each
other. Reactance tuning enables a higher Q to be used in the
oscillator tank circuit as opposed to a phase shift type of
oscillator with the same tuning range. The oscillator being at
“half IF” means that radiat ion from the external
frequency–determining components will be at half frequency
and so will not desensitize the system even if picked up by
the amplifier input leads (PLL push–off). Running the
oscillator at twice IF and dividing down, which is another way
of solving this problem, has several disadvantages. First and
foremost, radiation into the antenna at twice IF produces
channel 6 problems in the U.S.A. and possibly channel 8 due
to harmonics. It is also much more difficult to produce a stable
oscillator at twice the IF frequency than at one–half IF
frequency. After attaining phase lock, demodulation of the
video is achieved by multiplying the 90° phase shifted signal
(nonlimited) with the regenerated vision carrier (VCO) in a
double balanced multiplier. The sound FM intercarrier signal
is recovered in a similar way by multiplication, but in this case,
the phase relationship of signal and VCO is 90° and not 0° as
for the video.

Differential Phase Suppression
Even with all the care taken in this design, some residual

differential phase still remains. Although low, it would degrade
stereo sound performance. In addition, there is the
quadrature differential phase produced by the IF filter to be
considered. Both produce currents in the output of the phase
detector which in turn phase modulates the VCO. This phase
modulation is transferred to the sound intercarrier and hence
produces video related sound interference. With the correct
phase of demodulated video, these currents can be
eliminated at the output of the phase detector, as shown in
Figure 6, by the network connected to the PLL filter. The
phase detector current, due to the in–phase differential gain,
is cancelled by the resistor current, while the capacitive
current cancels the quadrature component induced by the IF
filter. This technique enables the level of performance to be
taken to the point where the use of the parallel sound IF is
now unnecessary. Here it should be pointed out that in many
cases the improved sound quality of a parallel sound system
has proved to be illusive. The gain in quality accrued by
removing IF filter phase modulation is often more than offset
by imperfections in the regeneration of the vision
carrier (VCO).

Figure 8. VCO and Frequency Doubler
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Video Demodulator and Amplifier
The video demodulator and amplifier are shown in

simplified form in Figure 9. The 90° phase shift of the signal is
obtained by replacing the usual emitter resistors in the
differential amplifier feeding the demodulator by capacitors.
The output currents are 90° with respect to the input voltage
over a wide range of frequencies and small phase errors,
caused by transistor small signal emitter resistances, are
corrected by the cross coupled resistors. This arrangement
leads to a simpler design, the ability to adjust the
demodulation angle, and lower distortion than is normal at the
IF amplifier/demodulator interface. The dynamic emitter
resistances are now in quadrature with the capacitive
reactance and therefore contribute very little to the resultant
output. Although the current outputs of the demodulator are in
antiphase, the voltages at A and B are forced by the feedback
loop to be in phase. Level shifting from the top supply to the
bottom rail is within the feedback loop, and RF components
are filtered internally. The advantages of this configuration
are improved linearity with lower sound/chroma beat
products; differential to single–ended conversion of the
demodulator output; accurate control of the peak white video
level, and low levels of high frequencies at the video outputs.
The positive video output is intended to be used as the actual
video and is acted upon by a white spot noise inverter. This
effectively removes the “whiter than white” noise produced by
a true synchronous demodulator and prevents the CRT from
being overdriven and defocused. The negative video output

is not acted upon by a white spot noise inverter and, of
course, the noise output from a synchronous detector does
not contain a dc component. Hence, this drive should be
used as the sync separator drive because a simple
preseparator low pass noise filter will give optimum sync
performance.

Sound Output
A separate quadrature demodulator is used to recover the

intercarrier sound signal. The IF signal and VCO have a 90°
phase relationship at the detector’s input ports instead of the
0° required at the video demodulator. This ensures that the
only video components appearing at the output will be high
frequency components. A consequence of the quadrature
relationship of the demodulator signals is that the low
distortion capacitive input stage used in the video
demodulator cannot be used. Instead, a new linear wideband
differential stage has been designed where the distortion in
the output currents, caused by emitter/base diode
nonlinearities, is cancelled by the current through the R2
resistor. A reduction in THD of 20 dB is obtained, compared
to a simple differential amplifier even at 120 MHz. The
combination of a linear input stage and a post demodulation
feedback amplifier results in quadrature intercarrier sound
demodulation having lower video interference than sound
recovered in the normal way from the video channel.

Figure 9. Video Demodulator and Amplifier
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Figure 10. Sound Demodulator
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AFT
The AFT portion of the circuit is the most unconventional in

form. Essentially, AFT is derived by amplifying the error signal
and applying this to the local oscillator in the tuner, thus
eliminating a coil and a potential IF instability problem. After
acquisition (phase lock) when the circuit has reached its
steady state condition, due to the much higher gain in the LO
loop, the VCO will have moved a small amount (∆fv) from its
nominal frequency, and almost all the original IF error (∆fe)
will have been corrected by a change in the LO frequency
(∆fl). In this way, provided the local VCO loop can initially be
phase locked to the incoming IF signal, the VCO can be used
as the frequency reference for the AFT system. It follows from
the above, therefore, because the system is phase locked,
that ∆fe = (∆fl +∆fv). The combination of local VCO loop and
the loop produced by feedback to the local oscillator forms a
double–loop PLL. Analysis shows that overall system
stability can be assured by treating the VCO as a stand alone
PLL, provided the bandwidth is much wider than the LO loop.
The VCO loop therefore is a low gain wideband loop which
guarantees initial capture, while the LO loop is basically a
high gain dc loop used to keep frequency and phase offsets
to a minimum.

The AFT system is designed to acquire the vision carrier,
without false locking to the sound or adjacent sound carriers,
with an initial error of ±2.0 MHz being reduced to 10 kHz to
20 kHz when locked (U.S.A.). This contrasts with the
discriminator type of AFT which has highly asymmetric lock
characteristics (–2.0 MHz + 1.0 MHz), because of the effects
of the IF filter, and large closed loop errors caused by limited
loop gain (see Figure 3). To achieve this level of performance
without encountering the normal AFT problems associated
with high loop gain (large dc offsets, etc.), a novel approach
has been taken to locking up the PLL. In the absence of an IF
signal, the acquisition circuitry examines the state of the

video (l) and sound (Q) demodulators and detects the lack of
a signal. The filtered output of the lock detector then sits at
approximately 2.7 V. Under these circumstances the LO
drive is clamped to a reference voltage and an offset applied
to the VCO. This is done in such a way that the IF signal
(should a signal appear) and the VCO are sitting in the center
of the IF filter passband. Therefore, even if the LO drifts high
by as much as 2.0 MHz, the signal will not be significantly
attenuated by the filter. On the arrival of a signal, beat notes
appear at the outputs of the demodulators, the output of the
lock detector goes low and a sweep generator is switched on.
The generator immediately sweeps the VCO an additional
–2.0 MHz from its out of lock mid–band nominal frequency.
During this negative sweep, the PLL phase detector is
switched off so phase lock cannot be obtained. The VCO is
then swept positive from –2.0 MHz to +2.0 MHz of the
nominal out of lock frequency with the phase detector
switched on. The PLL will therefore lock to the first carrier it
encounters. This in fact must be the vision carrier because
the sound carrier is more than 2.0 MHz below the nominal
frequency and the adjacent sound carrier is higher than the
vision carrier. On achieving lock, the lock detector output
goes high. When this happens, the AFT clamp is released,
the VCO offset is slowly removed, the sweep generator is
inhibited and the phase detector remains permanently
enabled. With the AFT clamp removed, a large error voltage
appears at the AFT output, driving the system back to the
correct frequency. Since the LO loop is slow and the VCO
loop is fast, the IF changes slowly and the VCO tracks it,
maintaining phase lock until the final static conditions are
reached. For large frequency errors during this period, the
slew rate of the LO loop is increased but not to the extent
where it would cause any VCO tracking problems. This
technique allows the acquisition time of the circuit to be
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considerably shortened while still using a larger than normal
time constant in the LO loop. In this way, any possibility of
phase modulating the LO with video is removed. Figure 11
illustrates the AFT system in action.

To accommodate all types of tuners the LOs, positive or
negative LO drive can be selected externally by operation of
the AFT switch. The AFT switch also has a third position

which disconnects the drive to the tuner. Under this condition,
the TV set can be tuned in the normal manner and so
appears to have a conventional type of AFT. Other PLL
systems cannot be tuned manually in this way, having an
abrupt capture characteristic, and because of this, have not
gained general acceptance.

Figure 11. The AFT System in Action
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initial VCO offset is slowly removed. Capture of desired picture carrier is
assured even if mistuned ±2.0 MHz.

–2.0 MHz Mistuning with Initial 2.0 MHz Offset

+2.0 MHz Mistuning with Initial 2.0 MHz Offset
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APPLICATIONS INFORMATION

Alignment
The alignment of the MC44301 is very simple and

inexpensive compared to other IF amplifier circuits,
especially those using PLL demodulators. With a CW input
signal of correct picture carrier frequency, the LO side of the
8.2 kΩ resistor in series with the loop is connected to a dc
supply of approximately 2.5 V. The dc supply is adjusted until
the output of the tuner is 45.75 MHz. The VCO coil is adjusted
until lock is obtained and the voltage across the 8.2 kΩ
resistor is zero. The dc supply is then removed (refer to
Figure 12).

Component Selection
The IF input assumes 75 Ω output from the tuner. A SAW

bandpass filter is used which has a low insertion loss while
maintaining good triple transit response. Recommended
sources for this fi lter include Murata 80Z series,
SAF45MA80Z and Siemens M1963, which are packaged in a
5–pin SIP plastic package. Pinouts are identical, but the
interface matching to IF will need to be modified for best
performance. The evaluation PC board is laid out to accept
either the SIP or a more expensive metal can filter.

The VCO coil is a bifiliar wound, center–tapped, 10 mm
size shielded inductor, Figure 17 shows the construction
details. Recommended sources for the (45.75 MHz IF) coil
are TOKO TKANAS–T1390ADP,  and Coilcraft M1300–A.
For a higher IF frequency, the coil inductance must be
decreased. In this case, the coil may be a custom having
windings similar to the specified coil in Figure 17. Note that
this coil has the same number of turns on both sides of the
center–tap.

Evaluation PC Board
The evaluation PC board schematic in Figure 13 and the

layout  in Figures 14, 15, and 16 show a double sided board
which is designed to accommodate additional external
components and circuitry  intended for use in 12 V systems
and various tuner systems and applications. An optional sync
separator circuit is recommended where a flyback pulse is
not available, such as in set–top converters. Other optional
circuitry is shown which helps to further improve the sound
performance through additional quadrature and phase
corrections. This is shown in  the schematic for the Rev B
evaluation PC board (Figure 13).

PCB Layout Considerations
The typical 5.0 V application circuit shown in Figure 6 uses

a single sided PC board with very few external components.
To maintain optimum performance, the placement and
interconnection of some components such as the SAW filter
and VCO tank are critical. These components are placed
close to the IC to enable short trace lengths which are
symmetrically placed and equal in length to avoid differential
offsets and noise. In a single sided PC board layout the
ground should flow around the device, and around the VCC
trace and other circuit traces as a continuous “sea of ground”.
Since the IF is very stable and immune to radiation, the
device can be mounted on a single sided PC board without
the customary and necessary shielding required in other IF
systems. However , do not use prototype  and wire wrap
construction techniques.

Figure 12. Alignment Configuration
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Table 2. Pin Function Desription

24 Pin
(DIP)

28 Pin
(SOIC) Equivalent Internal Circuit

Functional Description/
External Circuit Requirements

1, 21,
23

1, 4, 11,
18, 24,
25, 26

No Connection.

2 2
VCC

Positive
Video
Output

60

2.7k

Positive Video Output
With White Spot Noise Inversion
In the evaluation PCB a discrete external buffer (2N4402)
is used to provide interface – this is not needed in the
actual application.

3 3
VCC

60

1.6k

Negative
Video
Output

Negative Video Output
Without White Spot Noise Inversion
Intended for sync separator use.

4 5
VCC

9.1k 1.0k

1.8k

5.6k

3.4k

Mode
Switch

Mode Switch
Selects positive or negative modulation. The pin is open
for negative going video and grounded for positive
going video.

5 6
VCC

AFT
Output

AFT Output
High output impedance push–pull current drive. Intended
to give high AFT loop gain when used with high load
impedances (i.e. direct connection to the tuner varactor
diode). Drive is greatly increased for large frequency error
to minimize pull–in time and clamped when PLL is not
locked. External circuitry is provided in the evaluation PCB
to allow adjustment of the drive to the tuner. This will not be
needed in the actual application where the tuner is
compatible with the IC. Polarity is controlled externally by
the AFT switch.

(continued)
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Table 2. Pin Function Desription

24 Pin
(DIP)

28 Pin
(SOIC) Equivalent Internal Circuit

Functional Description/
External Circuit Requirements

6, 7 7, 8
VCC

30k 30k

IF
Input

IF
Input

3.4k

IF Inputs
Input leads should be kept short and symmetrical to avoid
instability problems. The performance of the IF is greatly
dependent upon the characteristics of the IF filter and
upon the proper matching of the filter to the IF input. Refer
to the evaluation circuit for recommended filters.

8 9
VCC

Digital AFT
Output

Digital AFT Output
This is a tristate output having a ±300 kHz dead zone.
Polarity is controlled externally by the AFT switch.

9 10
VCC

24k

5.1k

24k

AFT
Switch

AFT Switch
AFT is designed to accommodate all types of tuners and
LOs. On the evaluation PCB, a jumper matrix provides
three positions: 1) AFT switch pin to VCC for positive
LO drive, 2) AFT switch pin to ground for negative LO
drive and 3) AFT switch pin to open which disconnects
drive to the tuner.

10 12
VCC

RF AGC
Output

RF AGC Output
The output is designed for a reverse AGC tuner and will
only sink about 0.8 mA maximum. At 5.0 Vdc VCC, the
maximum voltage on this pin is 5.8 Vdc, due to an internal
clamping diode. In an application in which the tuner does
not have a pull–up resistor, one must be added to the
external circuit. With a tuner supply voltage at 8.0 Vdc,
the load resistor should be at least 10 kΩ or greater.

(continued)
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Table 2. Pin Function Desription

24 Pin
(DIP)

28 Pin
(SOIC) Equivalent Internal Circuit

Functional Description/
External Circuit Requirements

11 13
VCC

AGC
Filter

AGC Filter, AGC Control Voltage
Voltage level at this pin indicates AGC action by three gain
control ranges. Increasing voltage at this pin gain reduces
the tuner or IF.

0 Vdc to 2.5 Vdc is the IF initial control range,

2.5 Vdc to 4.0 Vdc is the nominal tuner RF control range,

4.0 Vdc to 5.0 Vdc further gain reduces the IF for very
large signal level at the antenna.

12 14
VCC

30k

AGC
Delay

RF Tuner AGC Delay Adjustment
Below the potential set at this pin, the IF AGC is active and
the tuner AGC is non–active. Above the potential set the IF
amplifier gain is held constant while the tuner is gain
reduced. The tuner takeover point normally corresponds to
a 1.0 mVrms to 2.0 mVrms signal into the antenna. Thus,
as the input increases beyond this level, the tuner AGC will
activate, clamping the input drive into the IF at the
associated 1.0 mVrms to 2.0 mVrms antenna threshold.
The external AGC adjust network shown in Figure 13
provides 2.0 Vdc ± 0.2 Vdc at the AGC Adjust pin.
This network may be modified for the desired range
and resolution.

13 15
VCC

22k

6.8k

6.8k 6.8k

AGC
Gate

AGC & Lock Gating Input
A 300 µA current pulse is required at this pin to gate on the
AGC and lock systems. In most TV applications where
negative modulation is used, the flyback pulse can be used
to gate the AGC through a resistor. In applications where
flyback is not available, the gate pulse can be acquired via
a sync separator from the video output at Pin 2. The circuit
shown in Figure 13 insures that the gate will be acquired in
the proper time and level from the sync pulse.

(continued)
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Table 2. Pin Function Desription

24 Pin
(DIP)

28 Pin
(SOIC) Equivalent Internal Circuit

Functional Description/
External Circuit Requirements

14 16

9.1k 200

15k

Envelope
Detector
Output

VCC
Envelope Detector Output
Detector for AM sound modulation (SECAM or
descrambler signal).

15 17

PLL
Lock
Detector

3.3V

68k

VCC
PLL Lock Detector
With 5.0 Vdc VCC, lock is indicated by approximately
4.3 Vdc and zero signal is indicated by approximately
2.7 Vdc on this pin.

16 19
VCC

1.0k
Envelope
Detector

Input

Envelope Detector Input
AM sound subcarrier input.

17 20
VCC

22k
4V

PLL
Filter

PLL Filter
The phase detector output after filtering produces a
voltage which controls the frequency of the VCO. With
5.0 Vdc VCC, there is approximately 3.2 Vdc present
when VCO is locked and 3.1 Vdc when unlocked.

(continued)
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Table 2. Pin Function Desription

24 Pin
(DIP)

28 Pin
(SOIC) Equivalent Internal Circuit

Functional Description/
External Circuit Requirements

18, 19 21, 22
VCO
Inputs

4.7k4.7k

VCO Inputs
Care should be taken in layout by placing the VCO tank
close to the IC pins with symmetrical traces to the
shielded inductor. A center–tapped, bifiliar wound coil,
previously defined, provides symmetrical tuning about the
VCO frequency. The external VCO operates at half the IF
frequency and is doubled on the IC chip.

20 23 Supply Ground
Care should be taken to provide a continuous sea of
ground or fill of the ground around the part, and traces in
a single–sided PCB layout or a full ground plane on the
component side of a double–sided layout.

22 27 Supply Voltage (V CC)
Good RF decoupling must be provided close to this pin.
At 25°C, maintain between 4.5 Vdc to 5.5 Vdc. At 0°C do
not use less than 4.75 Vdc.

24 28
VCC

18k

60

5k

Sound
Carrier
Output

Sound Carrier Output
Due to quadrature demodulation, the video components
are suppressed at this output. However, with a vestigial
sideband signal, high frequency video components will
be present.

NOTE: Most pins on the IC have electrostatic protection diodes to VCC and to ground. It is therefore imperative that no pin is taken below ground or above
VCC by more than one diode drop without current limiting.
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12V

Figure 13. MC44301P Universal Evaluation Circuit Schematic
Rev B – PCB

4

3

5

11

2

8

9

10

6

7

11

12

21

22

20

24

23

17

16

15

19

18

14

13

Used In Evaluation PCB Optional

12V
Quadrature Phase Correction (Nyquist)

5p–25p

C1
To Pin 17

0.1µ

R3
R1

500k 82k

R4
1.0k

Video
Output

AFT
Output

J7
2N4402

Q2

R5
1.8k

J6
0.01

C7
R6
560

12V

7 3

2

+

–

U2
MC33171

6
4

R7
12V

R11
3.0k

R10

200 R9

J1

3.3µF
C13

R19
680

R12
47k

12V

SAW
Filter

IF
Input

R13
68

J2

L1
1.0µH

Tuner
AGC

J4 1.0
C15 0.1

C14

R14
30k

NC

1

2
3

Off

RF AGC
Adjust

R23
5.6k

27k R8
10k 9.1k

12V

R15
1.0k

NOTES: 1. See Figure 17 for coil details.
2. Capacitors should be close tolerance, high Q components, such as silver mica – to insure dynamic frequency response and minimum bandwidth.

C8
0.01

Pos Video Out
(White Spot Inv)

Neg Video Out

Mode Switch

Digital AFT
Out

AFT Switch

AGC
Filter

AGC
Adjust

RF AGC

AFT Out

AGC
Gate Pulse

Env
Det Out

Lock Det
Filter

Env
Det In

PLL Filter

Gnd

NC

VCC

NC

Sound
Out J5

R16
68

5V D1
C4 C5
0.01 50µF

L2

C2
27

C3
27

330
R20

C11
0.01

0.1 220

R18

1.0k 0.1

C10

0.1

J8

C9
R21
2.4k

Q1
2N4402 Sync

Separator

R22
2.2k

ToVideo Out
(Base of Q2)

1N5231
M

C
44

30
1P

C12

J3

In–Phase Correction

Used In Evaluation PCB

J15

Used In Evaluation PCB

J10

Used In Evaluation PCB

J14

J13,
J15,
J16

R17

J9

+

IF In
VCO

C6

1)
2)
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Figure 14. Component Placement
and Silk Screen View

Figure 15. Component Side of PCB

Figure  16. Circuit Side of  PCB
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Winding Instructions
Use 38 AWG enameled wire. Start at “ST” pin, go to the top

of the bobbin: wind 2–1/2 turns on the first tier; 3 turns on the
second tier; 2–3/4 turns on the third tier, then go to the center
tap “CT” pin. From the CT wind 2–3/4, 3 and 2–1/2 turns on
the first, second and third tiers respectively, then finish the

windings at the “F” pin. Wind the wire in the same direction,
making sure it is wound tightly around the bobbin. The wire
must be tinned to obtain the necesary solder connections.
Application of solder directly to the enameled wire will remove
the enamel and adequately tin it.

Figure 17. Winding Details for the VCO Coil

Number of turns from ST to CT

2–1/2 3 2–3/4

2–3/4 3 2–1/2

1st
Tier

2nd
Tier

3rd
Tier

ST

CT

F

ST

CT

F

8–1/4 Turns

8–1/4 Turns

(Schematic) (Bottom View)

CT

ST F

(TOKO Type 10 k Series or Coilcraft Slot 10 Series Bobbin. Recommended
sources for the coil are TOKO TKANAS–T1390ADP and the Coilcraft M1300–A)

Number of turns from CT to F

Bifiliar Wound 16–1/2 Turns
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P SUFFIX
PLASTIC PACKAGE

CASE 724–03
ISSUE D

DW SUFFIX
PLASTIC PACKAGE

CASE 751F–04
(SO–28L)
ISSUE E

OUTLINE DIMENSIONS

NOTES:
1. CHAMFERED CONTOUR OPTIONAL.
2. DIMENSION L TO CENTER OF LEADS WHEN

FORMED PARALLEL.
3. DIMENSIONING AND TOLERANCING PER ANSI

Y14.5M, 1982.
4. CONTROLLING DIMENSION: INCH.

–A–

–B–
24 13

121

–T–
SEATING
PLANE

24 PL

K

E
F

N

C

D

G

MAM0.25 (0.010) T

24 PLJ
MBM0.25 (0.010) T

L

M

NOTE 1

DIM MIN MAX MIN MAX
MILLIMETERSINCHES

A 1.230 1.265 31.25 32.13
B 0.250 0.270 6.35 6.85
C 0.145 0.175 3.69 4.44
D 0.015 0.020 0.38 0.51
E 0.050 BSC 1.27 BSC
F 0.040 0.060 1.02 1.52
G 0.100 BSC 2.54 BSC
J 0.007 0.012 0.18 0.30
K 0.110 0.140 2.80 3.55
L 0.300 BSC 7.62 BSC
M 0  15  0  15  
N 0.020 0.040 0.51 1.01

� � � �

NOTES:
1. DIMENSIONING AND TOLERANCING PER

ANSI Y14.5M, 1982.
2. CONTROLLING DIMENSION: MILLIMETER.
3. DIMENSION A AND B DO NOT INCLUDE

MOLD PROTRUSION.
4. MAXIMUM MOLD PROTRUSION 0.15 (0.006)

PER SIDE.
5. DIMENSION D DOES NOT INCLUDE

DAMBAR PROTRUSION.  ALLOWABLE
DAMBAR PROTRUSION SHALL BE 0.13
(0.005) TOTAL IN EXCESS OF D DIMENSION
AT MAXIMUM MATERIAL CONDITION.

J
K

F

1

15

14

28

–A–

–B–

28X

14X

D

P

SAM0.010 (0.25) B ST

M0.010 (0.25) B M

26X G
–T–

SEATING
PLANE

C

X 45R �

M
DIM MIN MAX MIN MAX

INCHESMILLIMETERS

A 17.80 18.05 0.701 0.711
B 7.40 7.60 0.292 0.299
C 2.35 2.65 0.093 0.104
D 0.35 0.49 0.014 0.019
F 0.41 0.90 0.016 0.035
G 1.27 BSC 0.050 BSC
J 0.23 0.32 0.009 0.013
K 0.13 0.29 0.005 0.011
M 0  8  0  8  
P 10.01 10.55 0.395 0.415
R 0.25 0.75 0.010 0.029

� � � �
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Motorola reserves the right to make changes without further notice to any products herein.  Motorola makes no warranty, representation or guarantee regarding
the suitability of its products for any particular purpose, nor does Motorola assume any liability arising out of the application or use of any product or circuit, and
specifically disclaims any and all liability, including without limitation consequential or incidental damages.  “Typical” parameters can and do vary in different
applications.  All operating parameters, including “Typicals” must be validated for each customer application by customer’s technical experts.  Motorola does
not convey any license under its patent rights nor the rights of others.  Motorola products are not designed, intended, or authorized for use as components in
systems intended for surgical implant into the body, or other applications intended to support or sustain life, or for any other application in which the failure of
the Motorola product could create a situation where personal injury or death may occur.  Should Buyer purchase or use Motorola products for any such
unintended or unauthorized application, Buyer shall indemnify and hold Motorola and its officers, employees, subsidiaries, affiliates, and distributors harmless
against all claims, costs, damages, and expenses, and reasonable attorney fees arising out of, directly or indirectly, any claim of personal injury or death
associated with such unintended or unauthorized use, even if such claim alleges that Motorola was negligent regarding the design or manufacture of the part.
Motorola and    are registered trademarks of Motorola, Inc. Motorola, Inc. is an Equal Opportunity/Affirmative Action Employer.

How to reach us:
USA / EUROPE: Motorola Literature Distribution; JAPAN : Nippon Motorola Ltd.; Tatsumi–SPD–JLDC, Toshikatsu Otsuki,
P.O. Box 20912; Phoenix, Arizona 85036. 1–800–441–2447 6F Seibu–Butsuryu–Center, 3–14–2 Tatsumi Koto–Ku, Tokyo 135, Japan.  03–3521–8315

MFAX: RMFAX0@email.sps.mot.com – TOUCHTONE (602) 244–6609 HONG KONG: Motorola Semiconductors H.K. Ltd.; 8B Tai Ping Industrial Park, 
INTERNET: http://Design–NET.com 51 Ting Kok Road, Tai Po, N.T., Hong Kong.  852–26629298
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