
Video ICs 

Chroma signal frequency converter 
BA7049S/BA7049FS 

The BA7049S and BA7049FS convert NTSC, PAL-M and PAL-N chroma signal subcarrier frequencies to the PAL 
format 4.433619MHz to allow PAL format processing circuits to handle record and playback signals for these other for-
mats. These ICs facilitate the development of multi-format VCRs. 

•Appl icat ions 
Multi-format VHS VCRs. 

•Features 
1)Converts record and playback signals to standard for- 3)Yandchromasystemfrlterswitchesareall built-in. Few 

mat. external components required. 
2)Compatible with up to three other formats in addition to 

PAL. 

•Block diagram 
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Video ICs B A7049S/B A7049FS 

•Abso lu te maximum ratings (Ta=25'C) 

Parameter Symbol Limits Unit 

Applied voltage VCC Max. 8.0 V 

Power dissipation Pd 800* mW 

Operating temperature Topr - 2 5 - 7 0 °C 

Storage temperature Tstg - 55 -125 'C 

* Reduced by 8.0mW for each increase in Ta of 1gC over 25°C. 

•Recommended operating conditions (Ta=250C) 

Parameter Symbol Min. Typ. Max. Unit 

Operating supply voltage Vcc 4.5 5.0 5.5 V 

•Electr ical characteristics (Unless otherwise specified: Ta=25°C and Vcc=5,0V) 

Parameter Symbol Min. Typ. Max. Unit Conditions 

Circuit current Icc 20.5 31.0 41.5 mA 

OdB amplifier voltage gain Go -0.5 0.0 +0.5 dB f=lMHz Vin=0.5Vpp 

OdB amplifier frequency characteristic fo -2.0 +0,0 + 1.0 dB f=5MHz /1 MHz Vin=0.5Vpp 

6dB amplifier voltage gain Ge +5.5 +6.0 +6.5 dB f=lMHz Vin=0.25Vpp 

6dB amplifier frequency characteristic fe -2 .0 +0.0 +1.0 dB f=5MHz 11 MHz Vin=0.25Vpp 

Interchannel crosstalk CT - - 4 5 - 4 0 dB f=4.43MHz Vin=0.5Vpp 

Frequency divider output level VOE . 0.50 0.85 1.30 VPP When 3.4MHz/3.58MHz X'tal is oscillating 

BM output level VOB 125 185 245 mVpp f=3.58MHz Vin=0.3Vpp 

BM carrier leak CLB - - 4 0 - 3 0 dB f=3.58MHz Vin=0.3Vpp 

Switch voltage 1 VTHI 1.00 2.00 3.00 V M1, M2, M3 

Switch voltage 2 VTH2 3.50 3.90 4.35 V EE, CTL 

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

Parameter Symbol Min. Typ. Max. Unit Conditions 
OdB amplifier voltage gain Go -1 .0 0.0 +0.5 dB f=4MHz Vin=0.5VPP 

@ Not designed for radiation resistance. 
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Video ICs B A7049S/B A7049FS 

• L o g i c truth table 

M1 M2 SW1 

L L -

H L 1 

L H 2 

H H 3 

M1 M2 SW3, 4, 6 

L L L 

H L H 

L H H 

H H H 

M1 M2 SW8 

L L H 

H L L 

L H L 

H H L 

M3 SW2 

L L 

H H 

EE. CTL SW5, 7 

H H 

M / L M / L 

• I n p u t / output circuits 

Pin No. Function 
Pin vc 

D C 

)ltage 
A C 

Input/output 
resistance Equivalent circuit 

1 X T A L 1 2 . 0 V 1 .OVPP 1 5 0 CI 
RTI — / I w — 1 
C T L is 100 

Y 5 0 0 f i A 

2 X T A L 2 2 . 0 V 1 .OVPP 1 5 0 0 

CTL — J w 2 
5 100 

500 // A 
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Video ICs B A7049S/B A7049FS 

Pin No. Function 
Pin voltage 

D C AC 
Input/output 

resistance 
Equivalent circuit 

XTAL3 2.0 V " I .OVPP 150 D 

CTL —^ j i 100 
500 m A 

XTAL. COM 2.0 V 1 .7VPP 5kQ 

LPF. IN 
(1MHz) 4.0 V 850mVpp 130 t l 

I CO 

I 
LPF. OUT 

(1MH) 

PB. OUT 

2.0V 500mVpp 2 0 k 0 

2.0 V 300mVpp 1300 

_£ 20k 
T 2 V iMOO 100 m A 

ZM'*— 
100 

a 
E 
8 
<r 
5 
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Video ICs B A7049S/B A7049FS 

Pin No. Function 
Pin voltage 

DC AC 
Input/output 
resistance 

Equivalent circuit 

BPF. IN 
(3.58MHz) 2 . 3 V 1 .OVPP 150 Q 

"3.2k 
100 

BPF. OUT 
(3.58MHz) 2 . 0 V 150mVpp 20kQ 

100 /< A 

10 
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Video ICs B A7049S/B A7049FS 

Pin No. Function 
Pin voltage Input/output 

resistance Equivalent circuit Pin No. Function 
DC AC 

Input/output 
resistance Equivalent circuit 

13 BPF. OUT 
(4.43MHz) 2.0V 150mVpp 20kQ 

1 20k 1 

r s 

Q 
100 Jj 

D 
SlOO/iA 

14 BPF. IN 
(4.43MHz) 2.2V 1 .OVPP 130Q 2 . 2 5 V ^ V v / 

| 2 . 8 k 1 0 0 
14 

15 PAL REC. C 2.0V 150ITIVPP 20k 0 
_[_ 20k 

r 
G D 

16 M3 60mV — 50k 0 

t26k 

16 M3 60mV — 50k 0 16 
~~50k I ^ b 

530k 

iir I 

r 
r 

17 REC. C. OUT 2.0V 150mVpp 1 3 0 0 
2Vi w* 

i 2 k 1 0 0 
17 
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Video ICs B A7049S/B A7049FS 

Function 
Pin voltage 

DC AC 
Input/output 
resistance Equivalent circuit 

M2 60mV 50 kO 16 

f 1 0 k 

5 0 k o 
: 3 0 k 

Y, OUT 2.0 V 400mVpp 130 fi 
i a T i o o l 

19 

VCC 5.0V 

2 0 2 0 

LPF. OUT 
(3MHz) 

M1 

2.0V 200mVpp 20kD 

60mV 50kG 

i YvV—< 
1 20k 
J 2 V f 1 0 0 ^ 1 0 0 , A 

2 2 
5 0 k 

t 3 0 k 
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Video ICs BA7049S/BA7049FS 

•Circui t operation 
Recording 
A balance modulator is used to convert the subcarrier fr-
equency of the input chroma signal to PAL-format subc-
arrier frequency. 
The local oscillator used for frequency conversion uses 
a x'tal to generate a frequency of four times the required 
frequency. This frequency is divided-by-four internally 
using a frequency divider. 

Signals converted to the PAL-format subcarrier frequen-
cy by this IC are input to a chroma processing IC equip-
ped with a PAL filter. By operating the circuit in NTSC 
mode for NTSC signals and in PAL mode for PAL-M and 
PAL-N signals, a low-frequency output signal in the con-
verted format is obtained. 

BA7049 Chroma processing 10 

Composite video signal 

o 

4.433619MHz 
3 58MHz B , M 4.43MHz 

BPF B , M 630kHi 
BPF B , M 4.43MHz 

BPF B , M LPF 

/NTSC 3,579545MHz 
( PAL-M3.575611 MHz 
\ PAL - N 3.5B2056MHz 

5.06MHz 

Low-frequency conversion 

- q 
/ N T S C 629kHz 
( P A L - M 631kHz 
\ P A L - N 627kHz 

In NTSC mode (or NTSC 
signals, and PAL mode for 
PAL-M and PAL-N signals. 

X'tal 

NTSC 3.416296MHz 
PAL - M 3.432030MHz 

X -X -X PAL N 3,406252MHz 

Fig.1 
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Video ICs B A7049S/B A7049FS 

•C i rcu i t operation 
Playback 
During playback, an NTSC or PAL signal with a subcarr-
ier frequency of 4.433619MHz is output. Using the opp-
osite procedure to that of recording, these signals are con 

verted to NTSC, PAL-M, or PAL-N subcarrier-frequen-
cy signals. 

HF chroma signal 

o — 

NTSC 629kHz 
PAL-M 631kHz 
PAL - N 627kHz 

Chroma processing IC 

4.43:1619 MHz 

BA7049 

630kHz BPF 4.43MHz 
BPF 

In NTSC mode (or NTSC signals, 
arid PAL mode tor PAL-M and F'AL-N signals. 

Playback subcarrler frequency 

/NTSC 3.579545MHz 
( PAL-M 3.575611 MHz 
\ P A L - N 3.582056MHz 

NTSC 3.416296MHz 
PAL - M 3,432030MHz 
PAL - N 3.406252MHz 

Fig. 2 

•Appl icat ion example 

Fig. 3 
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Video ICs B A7049S/B A7049FS 

•Operat ion notes 
External components for the x'tal oscillator 
The external circuit for the oscillator is shown below. The 
capacitor values are for reference only. Determine suit-
able values for the capacitors after consulting with the 
crystal manufacturer. 

d=i c m 

T T T =jz:i6p =j=1Bp 

0 — 

:20p 

Fig. 4 

Electrical characteristic curves (Ta=25°C) 
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Conditions 
Vcc=5.0V 
6. M. IN (Sig in) 
fiN=3.58MHz 
VIN=0~1.5VPP 
C. IN (6pin) 
fiw=0.85NIHz 
VIN=470m VPP 

1 
Conditions 
Vcc=5.0V 
6. M. IN (Sig in) 
fiN=3.58MHz 
VIN=0~1.5VPP 
C. IN (6pin) 
fiw=0.85NIHz 
VIN=470m VPP 

/ 
Conditions 
Vcc=5.0V 
6. M. IN (Sig in) 
fiN=3.58MHz 
VIN=0~1.5VPP 
C. IN (6pin) 
fiw=0.85NIHz 
VIN=470m VPP / 
Conditions 
Vcc=5.0V 
6. M. IN (Sig in) 
fiN=3.58MHz 
VIN=0~1.5VPP 
C. IN (6pin) 
fiw=0.85NIHz 
VIN=470m VPP / 

0.5 1.0 1.5 

11 pin SIG IN (VPP) 

: —10 

a: —50 
3 

Conditions 
Vcc =50V 
B.M, IN (Sig in) 
FIN =3,58MHz 
VIN =0~1.5VPP 
C. IN (Spin) 
fw =0,05MHz 
VIN =470mVpp 

Conditions 
Vcc =50V 
B.M, IN (Sig in) 
FIN =3,58MHz 
VIN =0~1.5VPP 
C. IN (Spin) 
fw =0,05MHz 
VIN =470mVpp 

Conditions 
Vcc =50V 
B.M, IN (Sig in) 
FIN =3,58MHz 
VIN =0~1.5VPP 
C. IN (Spin) 
fw =0,05MHz 
VIN =470mVpp 

Conditions 
Vcc =50V 
B.M, IN (Sig in) 
FIN =3,58MHz 
VIN =0~1.5VPP 
C. IN (Spin) 
fw =0,05MHz 
VIN =470mVpp • 

0,5 1,0 1,5 

11 pin SIG IN (VPP) 

8 . 
E 
8 
QC 2 

Fig. 5 SW frequency characteristics Fig, 6 B.M.D. range characteristics Fig. 7 B.M, carrier leak characteristics 

6dB AMP 
9pin in — 7pin out 

21 pin in 19pin out 
ODB AMP 
11 pin in 7pin out 
12pin in — Spin out 
13pin In -»17p in out 
15pin in — 17pin out 
23pin In — 19pin out 
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Video ICs B A7049S/B A7049FS 

—25 0 2 5 50 70 

AMBIENT TEMPERATURE : Ta CC) 

Fig. 8 1 /4 frequency divider frequency vs. 
ambient temperature characteristics. 

• E x t e r n a l d i m e n s i o n s (Uni ts : m m ) 

BA7049S BA7049FS 

24 13 

5.
4 

±0
.2

 

O 

CJI O.ts I 

SDIP24 SSOP-A24 
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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 in the equipment as 
a result of use without verification of the specifications, ROHM CO., 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, described in this catalogue are intended 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 itself, 
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, aerospace 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 
• It is 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. 


