Video ICs

NTSC-to-PAL format converter
BA7045/BA7045FS

The BA7045 and BA7045FS are NTSC-to-PAL converter ICs. They include a sub-carrier frequency doubler circuit,
balance modulator, half-H killer circuit, phase comparator circuit, voltage controlled oscillator circuit, burst-gate pulse
generator circuit, 1/2 frequency divider,circuit 3dB and 12dB ampilifiers circuit, and two switch circuits. The ICs convert
NTSC chroma signals recovered from a 4.43MHz sub-carrier into PAL chroma signals. They can also convert 3.58MHz
NTSC chroma signals into M-PAL chroma signals. In addition, by using external control to switch the internal analog
switches, jumping compensation for PAL VTR EP mode is possible.

@Applications
Video cassette recorders

@Features

1)Low power dissipation. 5)Adjustable balance modulator (BM) gain.
2)Converts 4.43MHz NTSC to PAL. 6)Adjustable burst gate pulse phase.
3)Jumping compensation for PAL VTR EP mode. 7)Compatible with M—PAL.

4)Few external components required.

@Block diagram
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Video ICs BA7045/BA7045FS
L

@Pin descriptions

Pin No. Pin name Function
1 fsc In Sub-carrier input
2 GND GND
3 2fc Tank For connection to frequency-doubling tank circuit.
4 BGP Adj. Burst gate pulse position adjustment
5 VCO In. VCO control input
6 DET Out Phase difference detector output
7 SW CTL Internal analog switch control
8 C.Sync In C. Sync input

9 12dB Amp OUT | 12dB amplifier output
10 Vee Power supply
11 12dB Amp In 12dB amplifier input
12 B. M. Gain Adj. | Balance modulator gain adjustment
13 SW2 Out SW2 output
14 3dB Amp In -45° chroma signal input
15 Buff Out For connection to low-pass filter
16 Chroma In 4.43MHz chroma signal input

@Input / output circuits

Veo

1pin L

3.025V|

10k

1

Vee

3k

6pin

B 7428999 0022533 Tke M

ROHM 315

NTSC/PAL format converters

VCR components



Video ICs BA7045/BA7045FS

@Input / output circuits
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Video ICs BA7045/BA7045FS

@Absolute maximum ratings (Ta=257C)

Parameter Symbol Limits Unit
Applied voltage Vee Max. 8.0 \4
Powaer dissipation Pd 1100 mw
QOperating temperature Topr —256~70 c
Storage temperature Tstg —55~125 c

* Reduced bv 11.0mW for each increase in Ta of 1°C over 25°C.

@®Recommended operating conditions (Ta=25C)

Parameter Symbol Limits Unit

Supply voltage Vce 45~55 \

@Electrical characteristics (Unless otherwise specified Ta=25C and Vce=5.0V)

Parameter Symbol Min. Typ. Max. Unit Conditions
Quiescent current lcc - 24.0 36.0 mA
Pin 13 DC level difference AVO1s - 0 50.0 mv AVCi3= | CONV - NonCONV |
Pin 16 to pin 11 gain Gie-11 —7.8 —6.8 —5.8 dB f=4.43MHz, Vinie=300mVpp
Pin 16 to pin 9 gain Gieo 52 6.2 7.2 dB f=4.43MHz, Vin1e==300mVpp
Pin 14 to pin 11 gain Gia-11 —6.7 —57 —4.7 dB f=4.43MHz, ViNnta=300mVpp
B.M. gain O Bg-O —1.0 0 1.0 dB f=4.43MHz, Vinie=300mVpp
B.M. gain L Bg-L 2.0 35 5.0 B | 5 f__'gg":'\/zéax"_“; f\%?omh“’\f:m
B.M. gain H Bg-H —4.0 —25 —1.0 dB Adjustable via pin 12
Free-running frequency frREE 13.9 15.7 17.5 kHz No signal on pin 8
AFC lock confirm fo - 15.734 - kHz
BGP width B 6.0 7.0 8.5 usec
BGP phase O PhB-0O 8.0 10.0 12.0 pSec
BGP phase L PhB - L 16.0 21.0 26.0 psec | Adjustable via pin 4
BGP phase H PhB-H | —49 0.1 5.1 usec
HHK operation confirmation 1 HHKA — 15.7 - kHz
HHK operation confirmation 2 HHK2 - 15.7 - kHz
Pin 8 switching level H Vs - H 21 — 5.0 v
Pin 8 switching level L VTHe - L 0 — 0.5 \'4
SW switching voltage H CTL-H 3.7 4.1 45 A
SW switching voltage M CTL-M 2.1 2.5 2.9 v
SW switching voltage L CTL-L 0.5 0.9 1.3 \

© Not designad for radiation resistant.

@®Guaranteed design items (Unless otherwise specified: Ta=25C and Vcc=5.0V)

Parameter Symbol Min. Typ. Max. Unit Conditions
Dynamic range of 12dB amplifier Di1e 2.0 2.5 - \' f=1kHz, THD=5%
Capture range Afeap +2.0 +25 - kHz
- _ f=4.43MHz, Vinie=300mVpp
B.M. carrier leak Coak 32 9B | 1=4.43MHz, Vint=500mVpp
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BA7045/BA7045FS
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@Circuit operation

This IC is used to convert NTSC-format video tape re-
cordings to PAL format for playback on PAL—format
VCRs. The IC converts an NTSC chroma signal recov-
ered from a 4.43MHz sub-carrierto a PAL chromasignal.
With the PAL system, a color burst signal is repeated ev-
ery 1H at phases of +45° and -45" with respect to the
Es-v axis. Therefore, to convert NTSC to PAL, the color
burst signal at each 1H is shifted by +45° or -45" rela-

BA7045 timing chart
Pin 16
NTSC chroma signal input
[SW1 input: position 1]

(NN

1

Pin 8 input

W
7

tive to the Es-v axis. The color signal that is shifted by
-45" isused as is, but in the case of the color signal that
is shifted by +45° , the reflection of this signal across the
Es-v axis is used.

With the BA7045, the signal prosessing indicated above
is performed at each block. Also, the NTSC signal can be
converted to a regular PAL signal.

7
7

NNANY

N

C. sync input signal

After passing through

-45° phase shift circuit

ws i

=i il

[Sw1 input: position 2]

BGP
[SW1: logicl

SW1 output
[SW2 input: position 1]

CONYV output
[SW2 input: position 2]

277
V%%

1/2 frequency divider output
[sw2: logic] —J

B _
R 5 v T
12dB amplitier ////////
Fig.1 Timing chart
@Control logic
SWCTL SW1 position SW2 position
High 1 1
Middle 1 2
Low Auto Auto
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@Application example

NTSC to PAL signal conversion (NTSC—PAL)

0.0t u

fsc Ino—

1=4.43MHz
ViN=500mVpp

C. Sync In.O—I 8

12k

phase Adj.

001 .
E—-{ }—o0 chroma In

f=4.43MHz
ViN=300mVpp

820 22p

S, O Chroma Out
f=4.43MHz

Fig. 2 NTSC to PAL conversion

NTSC to M-PAL signal conversion (NTSC—M-PAL)

33k
0.01p
fsc In O—
f=358MHz 4
Vin=500mVpp

G. Sync In. O—E

Vee

phase Adj.

Vout=600mVpp

0.01
E—‘ —o chroma In

1=3.58MHz
Vin=300mVpp

—45°
910 30p

O Chroma Out
1=3.58MHz

Fig. 3 NTSC to M-PAL conversion
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BA7045/BA7045FS

@Operation notes

1. VCO free-running frequency and capture range

The free~running frequency of the VCO set by the 75Q
resistor connected between pin 5 and GND. This resistor
should have atolerance of +2% and atemperature coeffi-
cient of 100ppm or less. The capture range of the circuit
is set by the values of the resistors and capacitor con-
nected between pins 5§ and 6.

The free—run frequency and capture range of the circuit
are guaranteed for these component values, and we rec-
ommend that you use them.

2. Adjustment of the pin 3 tank circuit

Adjust the frequency fo of the tank circuit connected to pin
3 to 8.86MHz. If fixed-value components are used, ad-
justment is not necessary, but if you are using variable
components and wish to adjust fo, do not connect the
measuring instrument (frequency counter or oscillo-
scope) directly to pin three, as this will cause the frequen-
¢y to change. Connect the measuring instrument via a
transistor buffer circuit as shown in Fig. 4, Select the va-
lue of the Q damping resistor R so that the voltage on pin
3 is between 500mVr-p and 600mVe-r.

L5 | Vee

Vce

R 103 Counter,
F—Joscillosco
etc.

22k 500~600mVpp

Fig. 4 Tank circuit

3. Adjustment of the color phase

The IC modulates the input signal by -COS2w ST to gen-
erate a waveform that is symmetric about the Es-v axis.
To generate this waveform, adjust the phase of the sub-
carrier signal on pin 1. To adjust the phase of the sub-c-
arrier signal, observe the signal burst angle using a vec-
torscope, and adjust the phase angle of the pin 1 sub-car-
rier signal to 90" .

4. Use in M-PAL systems
Whenusingthe IC in M-PAL systems (chromasub-carri-
er 3.57561149MHz) use the following circuit constants:
1. Change the fo frequency of the tank circuit con-
nected to pin 3 to 7.15MHz.
2. Change the values of the phase circuit components
between pins 14 and 15 to 910Q and 30pF.
3. Change the low-passfilter connected between pins
11 and 13 to ensure sufficient attenuation at 10MHz
(3fsc).
5. Screen beat
If screen beat occurs, employ the following counter-
measures:

[ Generation mechanism |

Screen beatis caused by spectral components otherthan
the 4.43MHz signal inciuded in the chroma signal input to
pin 16. MAIN B.M.

Tape [627KFz ¥ 5.06MHz 19> SBomHz
T B.M. carrier leak

SDBMEZ

4.43MHz band-éass filter

BA7045 pin 16 input

4.43MHz
BA7045 S.OSMH;] * 8.86MHz
internal B.M. [ 15.69MH.

BA7045 pin 13 output

4.43MHz
Remove using low-pass filter «—— 13.20MHz
3.8 MHz

Possible cause of screen beat «—— [
3.17MH.

Recorded on tape at 627kHz.

| Countermeasures |

(1)Ensure sufficient attenuation for spectral components
other than 4.43MHz in the BM output (5.06MHz and
5.69MH2) that is the pin 16 chroma signal input.

(2)Changethe low—passfilter connected between pins 11
and 13 to a 4.43MHz band-pass filter to eliminate the ef-
fect of the 3.17MHz and 3.8MHz frequency components.
When carrying out these countermeasures, use a spec-
trum analyzer to monitor the frequency spectrum at each

pin.
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Video ICs BA7045/BA7045FS
@External dimensions (Units: mm)
BA7045 BA7045FS
19.43+0.3 66X0.2
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