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 controlied oscillator circuit, burst-gate pulse
generator circuit, 1/2 frequency divider,circuit 3dB and 12dB amplifiers circuit, and two switch circuits. The |Cs 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. tn 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. B)Adjustable burst gate pulse phase.
3)Jumping compensation for PAL VTR EP mode. 7)Compatible with M-PAL.

4)Few external components required.

@Bilock diagram

16 | Chroma In

15 | Buff Out

14 | 3dB Amp In

13 | w2 OUT

C. Sync In| e 9 | 1248 Amp OUT

314 RONM



Video ICs : BA7045/BA7045FS

@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 SWCTL internal analog switch control
8 C. Sync In C. Sync input
9 12dB Amp OUT| 12dB amplifier output

10 Voo Power supply

11 12dB Amp In | 12dB amplifier input

12 B. M. Gain Adj. | Balance moduiator gain adjustment

13 W2 Out SW2 output

14 3dB Amp In -45° chroma signal input

15 Butf Out For connection to low-pass filter

16 Chroma In 4.43MHz chroma signal input

@Input / output circuits
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Video ICs BA7045/BA7045FS

@Input / output circuits
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Video ICs

BA7045/BA7045FS

@®Absolute maximum ratings (Ta=25C)

Parameter Symbol Limits Unit
Applied voltage Ve Max 8.0 v
Power dissipation Pd 1100 mw
Operating tempe(aturé Topr —25~70 C
Storage temperature Tstg —55~125 c
* Aeduced by 11.0mW for each Increass In Ta of 1°C over 25°C.
®Recommended operating conditions (Ta=257)
Parameter Symbol Limits Unit
Supply voltage Voe 4.5~58.5 v

®Eiectrical characteristics (Unless otherwise specified Ta=25C and Vec=5.0V)

Parameter Symbol Min. Typ. Max. Unit Conditions
Quiescent current lce - 24.0 36.0 mA
Pin 13 DC level difference AVOn - 0 50.0 my AVC1i= | CONV - NonCONV |
Pin 16 to pin 11 gain Gig-n —7.8 ~6.8 —5.8 dB-. f=4.43MHz, Vinig=300mVpp
Pin 16 to pin 9 gain Gies 5.2 6.2 7.2 dB f=4.43MHz, Vinie=300mVpp
Pin 14 to pin 11 gain Gt —67 | —57 | —a7 dB f=4.43MHz, Vin1a=300mVpp
B.M. gain O Bg-0O —1.0 0 1.0 dB f=4.43MHz, Vinie=300mVpp
B.M. gain L Bg-L 20 3.5 5.0 dB f;gi‘:fg::{f{;ﬁ"f‘; i‘g’g,}’\?&n
B.M. gain H Bg-H —4.0 —25 -—1.0 d8 Adjustable via pin 12
Free-running frequency frAEE 13.8 15.7 17.5 kMHz No signal on pin 8
AFC lock confirm fLo - 15.734 - kHz
BGP width TB 6.0 7.0 85 1 SBC
BGP phase O PhB - O 8.0 10.0 12.0 7T
BGP phase L PhB - L 160 21.0 256.0 usec | Adjustable via pin 4
BGP phase H PhB - H —4.9 .1 51 psec
HHK operation confirmation 1 HHK1 - 157 - kHz
HHK oparation confirmation 2 HHK2 - 15.7 - kHz
Pin 8 switching lsvel H Vire - H 2.1 - 5.0 v
Pin 8 switching level L VTHe - L 0 - 0.5 \'
SW switching voltage H CTL-H 3.7 4.1 4.5 v
SW switching voltage M CTL-M 2.1 2.5 29 v
SW switching voltage L CTL-L 0.5 0.9 1.3 A

© Not designed for radiation resistant.

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

Parameter Symbol Min. Typ. Max. Unit Conditions
Dynamic range of 12dB amplifier D11 2.0 25 - \' f=1kHz, THD=5%
Capture range Aforp +20 +25 - kHz
. =4,43MHz, Vinie=300mVpp '
B.M. leak - - — :
carrier lea Coax 32 9B | t=4.43MHz, Vin=E00mVpp
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Video ICs

BA7045/BA7045FS

@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 froma4.43MHz 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

tive to the Es-v axis. The color signal that is shifted by
~-45" iz used as is, but inthe case of the color signal that
is shifted by +45" | the reflection of this signal across the
Ee-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.

Pin 16 - W’
NTSC chroma signal Inputr———a
[SW1 input: position 1] V

_

_

NN AN

Pin 8 Input

C. syne input signal

After passing through

[mn mi]

-45% phase shill cireuit

=5

[SW1 Input: position 2]

BGP
[SW1:logic)

SW1 outpuyt

[SW2 input: position 1]

CONV output
[SW2 Input: position 2] —

1/2 frequancy dividar output

[Sw2: Iogic] -
SW2 output Z A
Pin 1§l$§ll::ut '_E_; 4
Pin 9 output ‘ H
Aflter passing through
12dB amplifier H %
Fig.1 Timing chart
@Control logic
SWCTL SWH1 position SW2 position
High 1 1
Middle 1 2
Low ‘ Auto Auto
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Video ICs BA7045/BA7045FS

@®Application example
NTSC to PAL signal conversion (NTSC—PAL)

phase Adi.

0.01 :
E—f |——0 Chroma In_
' 1=4.43MHz
Vin=300mVpp

—45°
820 20p

= SO'HT
1] Loy 12e I_rlv
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15

0.01

E|33.u

22p

LPE

22p

"
Vee
47 u .
- 3

o

C Chroma Out
f=443MHz
Vout=600mVvpp

Fig. 2 NTSC to PAL conversion
NTSC to M-PAL signal conversion (NTSC—M-PAL)

phase Adj.

Voo

33k

0.01 4

o fse InO—{

1=3.58MHz 9y
Vin=500mVpp

1=3.58MHz
Vin=300mVpp
—45°

910 30p

g,

FEI_—E””_#O Chroma In

1%
s
0.01 'jr
2] . LPF
12
Bu T aag
1k -
Voo
47 u
; 10 }jr
C. Sync In-D—E E O Chroma Out
1=3.56MHz
Vout=800mvpp

Fig. 3 NTSC to M-PAL conversion
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Video ICs -

BA7045/BA7045FS

@®Operation notes

1., VCOQ 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 atclerance 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 piné 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 1o adjust fo, do not connect the
measuring instrument {frequency counter or oscillo-
scope) directly to pin three, as this will cause the frequen-
cy 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 800mMVe-r.

LSJ Voo

Veo

R 103 Colnter,

s5Cillos00)
gete.

22k 500~600mMVpp

Fig. 4 Tank circuit

3, Adjustment of the color phase

The |C modulates the input signal by -COS2 w ST togen-
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 systerns
When using the IC In M-PAL systems (chroma sub-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 13to 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 included in the chroma signal input to

BA7045
internal B.M.

BAT045 pin 13 output

4 43MHz
Remave using low-pass filter «—— 13.28MHz
3.8 MHz’J

Possible cause of screen beat #———-
3.17MH

[ Countermeasures

(1)Ensure sufficient attenuation for spectral components

* other than 4.43MHz in the BM cutput (5.06MHz and

5.69MHz) that is.the pin 16 chroma signal input.

(2)Change the 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
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Notes

The contents described in this catalogue are correct as of March 1997,

No unauthorized transmission or reproduction of this book, either in whole or in part, is permitted.
The contents of this book are subject to change without notice. Always verify before use that the
contents are the latest specifications. if, by any chance, a defect should arise inthe equipment as
a result of use without verification of the specifications, ROHM COC., LTD., can bear no responsi-
bility whatsoever.

Application circuit diagrams and circuit constants contained in this data book are shown as
examples of standard use and operation. When designing for mass production, please pay
careful attention to peripheral conditions.

Any and all data, including, but not limited to application circuit diagrams, information, and
various data, describedinthis catalogue areintended only as illustrations of such devices and
not as the specifications for such devices. ROHM CO., LTD., disclaims any warranty that any
use of such device shall be free from infringement of any third party's intellectual property
rights ‘or other proprietary rights, and further, assumes absolutely no liability in the event of any
such infringement, or arising from or connected with or related to the use of such devices.
Upon the sale of any such devices; other than for the buyer’s right to use such devices itsel,
resell or otherwise dispose of the same; no express or implied right or license to practice or
commercially exploit any intellectual property rights or other proprietary rights owned or controlled
by ROHM CO., LTD., is granted to any such buyer,

The products in this manual are manufactured with silicon as the main material.

The products in this manual are not of radiation resistant design.

The products listed in this catalogue are designed to be used with ordinary electronic equipment
or devices (such as audio—visual equipment, office-automation equipment, communications de-
vices, electrical appliances, and electronic toys). Should you intend to use these products with equip-
ment or devices which require an extremely high level of reliability and the malfunction of which would
directly endanger human life (such as medical instruments, transportation equipment, asrospace ma-
chinery, nuclear-reactor controllers, fuel controllers, or other safety devices) please be sure to consult
with our sales representative in advance.

@ Note when exporting

* Itis essential to obtain export permission when exporting any of the above products when it
falls under the category of strategic material (or labor) as determined by foreign exchange or
foreign trade control laws.

« Please be sure to consult with our sales representatives to ascertain whether any product is
classified as a strategic material.




