Communication ICs

PLL tone decoder IC
BA1604/BA1604F

The BA1604 and BA1604F are tone decoder ICs that enable the frequency to be selected in precise detail, using a
PLL system. These ICs are configured of a PLL circuit, a detection circuit, a voltage comparator circult and an output
logic drive circuit.

When the input signal is within the transmission range of the circuit, PLL is synchronized (locked) to the input signal.
At this point, the output voltage of the decoder drops, and the change turns on the transistors for the voltage
comparator and output logic drive circuits. A load of up to 100mA can be driven.The center frequency (f} of the
decoder is set by the mobile oscillation frequency of the current control oscillator. This frequency is determined by
selecting a CR connected to Pins 5 and 6.

@®Applications

Telephones

Data communication systems
Rernote control systems

@Features

1) The detection bandwidth can be varied indepen- 5) Freguency can be changed over arange of 20 © 1
dently between 0 and 14%. using an external resistor,

2) The output circuit can withstand a load current of 6) Compatible with EXAR XR-587 and Signetics
up to 100mA, and is directly coupled to the logic NES67. '
circuit.

3} The centsr frequency offers a high level of stability.
4} High out-of-band signal and noise rejection capa-
bility.

@Block diagram

l BA1604 / BA1604F

FILTER 27 PHASE 7| GND
weur [3] ]_' DETECTOR EI
CA
Vee [4] PLL : 5]
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Communication ICs BA1604/BA1604F
m“

@Absolute maximum ratings (Ta=25C)

Parameter Symbol Limits Unit
Power supply vollage Veo g \
BA1604 300*1
Power dissipation Pd mw
BA1604F 350*2
Operating temperature Topr —10~75 T
Storage temperature Tstg —55~125 C

% 1 Reduced by 3 mW for each increase in Ta of 1°C over £5°C,
* 2 Reduced by 3.5 mW for each increase In Ta of 1°C over 25°C.

®Recommended operating conditions (T: a=26C)

Parameter Symbol Min. Typ. Max. Unit

Power supply voltage Vee 4,75 8.0 9.0 v

@Electrical characteristics (Unless otherwise noted, Ta=25C, Vec=5V)

Parameter | Symbol | Min. | Typ. Max. Unit Conditions
Quisscent current 1 la-1 - 6.0 10 mA  |R.=20k0Q, detector OFF
Quiescent current 2 la-2 - 10 15 mA  (RL=20kQ, detector ON
Output voltage Vour - - 15 Vv -
Input voltage Vin —10{ — |Vecto05( V -
Freguency stability Afor — | %80 —  |ppm/T -
Frequency stability Afov - 0.5 20 %IV —
Maximum detection bandwidth Whiax. 10 14 18 |% of fo [fo=100kHz
Maximum detection bandwidth skew AWnar, | — - 3 |(%ofh -
Change in maximum detection bandwidth AW, — | %01 - %/T |Vn=300mVms
Change in maximum detection bandwidth AWy - +2 - % /V | Vin=300mVms
Input resistance R - 20 - kQ -
Minimum input voltage at detector ON Don — 20 25 mVme | IL=100mA, fi=fo
Maximum input voltage at detector OFF Dorr 10 15 - mVms [ IL=100mA, fi=fo
2-signal selection ratio Vin ~ 6 - d8 |In-band/out-of-band signals
Minimurm input signal-to-wide-band noise ratio R - 6 — dB  |Ba=140kHz
Cutput saturation voltagse 1 Vaat-1 — 0.2 0.4 v IL=30mA, Vin=25mVms
Output saturation voltage 2 Veat-2 - 086 1.0 v IL=100mA, ViN=25mVms
Output leakage current I — 0.01 25 HA -
Maximum ON-OFF cycle Thaax. — | /20 - - -
Qutput rise time tH - 150 - ns Ri=50Q
Output fall time L - 30 — ns AL=50Q
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Communication ICs BA1604/BA1604F
@Measurement circuit @Application example
Ve
+
il uF l
4 AL
0.01 uF
INPUT o0— —— FO———CQUTPUT Cs 0.022 uF BA1604
3 BA"W 8 —"_E AMP . y—|_E o
Iy o— C:0.0047 uF OUTPUT
0.0047 uF 7 —i-{2] PHASE 71 RPN
1 05 O8 r g GND
> G4 0.00 o DETECTOR =
0.022 uF 24lk0* INPUT ﬂ\ 2.4k *
4 5 G
Ve B Cs = 2£0.0033 F*
I(.‘J.lil033 HE* 1uF

* Fine adjustmant should bs done untll fo = 100 kHz

Fig. 1'

@Electing external circuit components

(1) CiandR: @ Setting fo

The center frequency (fo) is determined by the resistor
R between Pins 5 and 6, and the capacitor C1 be-
tween Pin 8 and the ground. The constants at this
point are determined as follows :

fo = ——

m

(kHz) (C: 4F,R1kQ)

A rectangular-wave voltage is output at Pin 5; the
peak-to-peak amplitude is between Vec and 1.4 V, and
the average DC value is Vee/ 2, This pin can drive a
load resistance of up to 1k Q. (The recommended val-
ue for R+, however, is from 2k Q to 20kQ.)
A 1V peak-to-peak exponential function triangular
wave with an average DC voltage level of Vec/2 is out-
put at Pin 6. Since loading this pin adversely affects
both the duty cycle and the temperature stability of the
oscillator, it must only be connected to a high-imped-
ance load.
{2} Ca: Loop filter
Connected between Pin 2 and the ground, C: func-
tions as a low pass filter for the PLL circuit, and the
time constant is determined by T2 = R2Cz (Rzis the in-
" ternal impedance for Pin 2, at 10 k Q). The value of C:
also determines the detection bandwidth. The voltage
at Pin 2 varies linearly at 20mV/ % of fo over the range
0.95fat0 1.05 fo.

* Ciand R should be adjusted until fo = 100 kHz

Fig. 2

{3) Gs: Output filter

Capacitor Cs, connected betwesen Pin 1 and the
ground, is used as a low pass filter to suppress out-of-
band signals. The time constant Ta is determined by Ta
= RaCs (Ra is the internal impedance for Pin 1, at
4.7k Q).

To prevent false detection of spurious signals, it is rec-
ocmmended that Cs 2 2 X Ce. If C3is made too large,
however, this will increase the time required for voltage
changes at Pin 1 to reach the threshold of the phase
detector, thus slowing the response time.

(4) Cs ! Input coupling capacitor

(5) Cs: Power supply filter capacitor

@®Input and output pins

(1) Input: Pin3

The input signal is applied through a coupling capaci-
tor to Pin 3. Internal circuits set this pin to a DC poten-
tial of 2V with respect to the ground. The inputimped-
ance is approximately 20k Q.

{2) Qutput:Ping

The output logic section has an internal power fransis-
tor with its collector connected to Pin 8. The load is
connected between Pin 8 and Vcc. The transistor satu-
rates when an in-band input signal is received, drop-
ping the potential at Pin 8 to less than 1V (0.6V Typ.).
The output can also drive a locad connected to a sepa-
rate supply voltage of up to 20V.
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@cElectrical characteristic curves
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@External dimensions (Units: mm)

BA1604/BA1604F
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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 responsibility 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 intetlectual
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 equip-
ment or devices (such as audio-visual equipment, office-automation equipment, communica-
tions devices, electrical appliances, and electronic toys). Should you intend to use these prod-
ucts with equihﬁwent or devices which fequire an extremely high level of reliability and the
malfunction of which would directly endanger human life (such as medical instruments, trans-
portation equipment, aerospace machinery, nuclear-reactor controllers, fuel controllers, or oth-
or safety devices) please be sure to consult with our sales representatives in advance.

Notes when exporting

* It is essential to obtain export permission when exporting any of the above products
when it falls under the category of stfategic 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 prod-
uct is classified as a strategic material.




