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Speech network for telephones
BAG6569AS / BAG569AFP

The BA6569AS and BA6569AFP are speech networks which possesses the basic functions required for handset com-
munications. In addition to amplifying signals from a transmitter and sending them to a telephone line, they also amplify
only reception signals from a telephone line and drive the receiver. In addition to a function which compensates for fluc-
tuation in the transmission and reception volume caused by the length of the telephone line (AGC), they are also
equipped with a manual PAD function in order to accommodate PBX.

@Applications
Telephones and telephone equipment

@Features
1) Basic speech network functions built in. 8) AC impedance can be raised by altering the posi-
2) Single output pin of reception pre-amplifier is sepa- tive feedback. This enables configuration of power
rate. supply circuits for microcomputers and other ap-
3) Single input pin of reception pre-amplifier is sepa- plications using only a single resistor.
rate, enabling mixing of input. 9) A BTL circuit is used for reception output, and the
4) Inputto microphone pre-amplifier is balanced and of- wide dynamic range enables both dynamic and ce-
fers high resistance to in-line noise. ramic receivers to be accommodated.
5) Input pin of MF pre-amplifier enables mixing of input. 10) Few external attachments are required.
6) Manual pad pin included. 11) 22-pin SDIP and 24-pin HSOP packages available.

7) Pre-amplifiers for reception, microphone, and MF
employ AGC based on telephone line current.

@Absolute maximum ratings (Ta = 25°C)

Parameter Symbol Limits Unit
Applied voltage Vi 18 \Y
Current dissipation I 135 mA
BAB569AS 1100%1
Power dissipation Pd mw
BAB569AFP 1200*2
Operating temperature Topr —25~+60 c
Storage temperature Tstg —55~+125 T

*1 Reduced by 11 mW for each increase Ta of 1°C over 25C.
*2 Reduced by 12 mW for each increase Ta of 1°C over 25°C.
When mounting on 90 mm X 50 mm X 1.6 mm glass epoxy boards, fins should be soldered to foil pattern.
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@Block diagram
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@Electrical characteristics (unless otherwise noted, Ta = 25°C, f = 1kHz, BPF = 400Hz to 30kHz)

Parameter Symbol| Min. | Typ. | Max. | Unit [IL (mA)}| & ]S2]8s Conditions Measurement circuit

Line voltage (20) Vio | 28| 33 3.8 \Y 20 [1)12]2 Fig.16

Line voltage (120) Vo | 45 | 74 9.0 \Y 120 |12 ]2 Fig.16

Input high level voltage Vi 13 ] — - \Y 40 |212]|2 Fig.16

Input low level voltage Vi - - 0.8 \Y 40 |212]|2 Fig.16

Input low level current I 20 | 39 60 rA 40 |212]|2 Fig.16

Gain Gre | 55| 85 | 115 | dB 20 | 1)1 2] Vr=—20dBV Fig.17

© -% Delta AGC gain AGrea| — 2 - dB = |11 # Fig.17

E é Delta MPAD gain AGrem| 35| 55 | 75 | dB 20 |11 |—| *2 Fig.17

§ Maximum output Vomre | 0 3 - dBv | 20 [1|1|2| THD=5% Fig.17

E K Gain Gee | 175| 205 | 235 | dB 20 |31 2| Vkr=—30dBV Fig.17

Maximum output Vomke | 05 | 3.5 - dBvV | 20 |3|1|2| THD=5% Fig.17

Gain Gro |—16 |—13 |—10 dB 20 |1)2]|2| Vi=—20dBV Fig.17

£ % Delta AGC gain AGroa| — | 2 — || = |12 1] Fig.17

g é Delta MPAD gain AGrom| 3.5 | 55 7.5 dB 20 |1 |2|—] *2 Fig.17

8 Maximum output Vomro [—18 |—15 — | dBv | 20 |1]2]|2| THD=5% Fig.17

UE_, Gain GKD | 35| 65 | 95 | dB 20 |32 2| Vkr=—30dBV Fig.17

T| Maximum output Vowko |—17 | —14 — | dv | 20 |3]|2|2]| THD=5% Fig.17

M Gain Gr 30 | 33 36 dB 20 | 1]2|2| Vw=—40dBY Fig.18

Delta AGC gain AGna| — | 15 - dB — |12 * Fig.18

I Delta MPAD gain AGm | 3 5 7 dB 20 |1]2|—| %2 Fig.18

c Maximum output Vowmr | =3 0 - dBvV | 20 |1|2]|2| THD=5% Fig.18

Gain Gm | 128 | 148 | 168 | dB 20 | 3|2 2| Vo=—20dBV Fig.18

M Delta AGC gain AGma| — | 15 - dB - 3|21 % Fig.18

Delta MPAD gain AGwa | 3 5 7 dB 20 |32 —| %2 Fig.18

Maximum output Voum [—3.5 |—0.5 - dBvV | 20 |3|2|2| THD=5% Fig.18

Mute output, piezoelectric receiver Vwre | — |—52 |—40 dBv | 40 |3 |1 |2]| Vr=0dBV Fig.17

Mute output, electromagnetic receiver | Vwmro | — |—67 |[—57 dBvV | 40 |3|2|2]| Vr=0dBV Fig.17

MIC mute output Vur — |—51 |—43 | dBV | 40 |3 |2 2| Vu=0dBY Fig.17
Rivinput impedance ZRN 12 18 24 kQ 40 | 1|22 Vr=—20dBV
Tininput impedance ZTN 21 30 39 kQ 40 |1 |2]2]| Vu=—40dBV

AC impedance Zree | 500 | 620 | 740 Q 40 |12 2| Vs=—20dBV Fig.19

1 Change in gain when IL changes from 20 to 90 mA

*2 Change in gain when 83 is switched from position 2 to position 3

©Not designed for radiation resistance.
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@Electrical characteristic curves
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@Measurement circuits
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Fig.16 DC characteristics measurement circuit



Communication ICs

BAG569AS / BA6569AFP

MUTE
Vi R

Distor- @
P i tion
Trunk circuit Basic measurement meter
Vr

See Fig. 15 circuit See Fig. 14 5,0

KTIN©
TMFIN
O

VT
Zo=600Q

GND
MIC+MIC—D
(> O

Zo=600Q

Fig. 17 Reception system measurement circuit

MUTE
Vi Ri

Basic measurement
circuit See Fig. 14
Rz¢

Trunk circuit
See Fig. 15

¢ GND
MIC+ MIC—
O O

KTIN G

>
DTMFIN

Fig. 19 AC impedance measurement circuit

@Circuit operation

The BA6569AS and BA6569AFP carry out the following
basic operations.

(1) Handset talk and receive

Voice signals received from a telephone line are output
to a handset speaker. Voice signals from the handset mi-
crophone are also output to the telephone line.

(2) DTMF send and key tone input

The BA6569AS and BAG6569AFP have a mute switch
which can be switched between a “handset send and re-
ceive” mode and a “DTMF send and key tone input”
mode by an external logic signal. In the “DTMF send and
key tone input” mode, it transmits DTMF signals from the
dial pad to the telephone line, and key tones to the hand-
set receiver.
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Fig. 18 Transmission system measurement circuit

(3) AGC

Gain is adjusted steplessly in response to the size of cur-
rent from the telephone line. When there is a large cur-
rent (a short distance is involved), the gain is lowered.
The gain volume can also be adjusted by changing the
value of the resistor connected to the AGC pin.

(4) Manual pad

In order to accommodate situations such as a PBX,
where there is little current but a short distance is in-
volved, the gain can be lowered by a constant volume re-
gardless of the current value. Fluctuation in the amount
of gain can be adjusted by changing the value connected
to the MPAD pin.
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@Pin descriptions

SDIP | HSOP Symbol Name Function
Pin No.| Pin No.| Y™
- 1,13 NC | NC pin Separate pin which is not connected inside the IC.
1 2 GND | Ground pin This pin has the lowest potential on the IC. It is connected to the (—) pin of the diode bridge.
A resistor is connected between this pin and the ground. This resistor dissipates
2 3 AL |p dissipat ist undesired power(current) from a large line current. Because most of the current from
ower dissipation resistor the telephone line passes through this pin, the resistor must have a sufficient power
tolerance. Riot = 39Q , and 1/2W should be connected between this pin and GND.
. A bypass capacitor Cio1 = 10 £ F is connected between this pin and GND. If the
8 4 CL | Impedance setting DC resistance is raised, Russ should be connected between this pin and GND.
This is the power supply pin. The transmit signal is output to the telephone
4 5 VL | Power supply line through thi pin. It is connected to the (+) side of the diode bridge.
When open (MPAD = OFF), there is no attenuation of gain. When connected to GND,
5 6 MPAD | Manual pad there is maximum attenuation of gain. To obtain an attenuation of 5
dB,R10z = 1.5 kQ must be connected between this pin and GND.
If open (AGC = OFF), the gain is constant. If connected to GND, there is maximum fl
6 7 AGC |AGC uctuation in gain. To obtain a gain fluctuation of 5 dB, Ris =
1.5 kQ must be connected between this pin and GND.
7 8 PDC Bypass capacitor An AC bypass capacitor for the power dissipation circuit is connected to this pin.
connecting pin Cio1 = 22 u F must be connected between this pin and GND.
8 9 VR Receive power amplifier This pin supplies power to the receive power amplifier. It is connected to the (+) side of
power supply on the diode bridge.
When an electromagnetic receiver is used, connect a coupling
9 10 RO1 | Receive output pin 1 capacitor Cios = 1 1 F to this pin. When a piezoelectric receiver is
used, connect a protective resistor Rigs = 220Q .
: . When an electromagnetic receiver is used, connect Rioes = 750Q to this pin, to divide the
10 1 R tput pin 2
RO: ecelve output pin voltage. When a piezoelectric receiver is used, connect a protective resistor Rios = 220Q.
Signals input at this pin are output to the handset receiver regardiessof the state of
1 12 RMI |Receive power amplifier input the MUTE pin. The output of the recz_eive pre-amplifier is mixed with the key tone in
a resistornetwork, and input to this pin.
The AGC and MPAD do not affect the gain of the receive power amplifier.
. g o The receive signal is amplified by the receive pre-amplifier and is
12 14 | RPO |Receive pre-amplifier output | o\ 1o this pin through the MUTE and AGC (MPAD) cirauits.
Lo After passing through a side tone suppression circuit, the receivesignal from the
18 15 Rin | Receive input telephone line is input to this pin.
14 16 Vee | Internal power supply A 47 uF bypass capacitor C1os is connected between this pin and the GND.
When this is HIGH or open, handset transmission is normal. In this
state, the MF pre-amplifier is inhibited. When this is low, DTMF
15 17 MUTE | Mute input pin signals applied at the MF input are output to the telephone line.
The microphone amplifier and receive pre-amplifier are inhibited,
thus muting the microphone and the receive signal from the telephone line.
16 18 VB | Internal bias A 47 1 F bypass capacitor Cios is connected between this pin and the GND.
When the MUTE pin is low, DTMF signals input to this pin are
17 19 MF | DTMF signal input output to the telephone line. A bias voltage is supplied through a
2.2 kQ resistor Rio7 connected between this pin and the VB pin.
. . " If the microphone input is balanced, make C111 = Ci12. For anunbalan
18 20 TIN+ | Transmitinput (non-inverting) ced MIC input, this pin should be bypassed to GND with a capacitor.
19 21 TIN— | Transmit input (inverting) Signals from the microphone are input here.
20 22 TPF | Transmit positive feedback | This is used to boost the telephone impedance. It is normally left unconnected.
; Connect C113 between this pin and the GND to reduce the high-frequency gain of
21 23 TFC |Transmit frequency response cutoff thetransmission system.
This is the emitter in the current mirror circuit for line drive. Rito = 47Q
20 24 TO | Transmit current output should be connected between this pin and the GND. Ri1o determines

the gain of the transmission driver final output stage. Rios and R11o

form two legs of the side tone suppression bridge circuit.
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Fig. 20 Pin assignments

@Operation notes

The maximum power dissipation for the BA6569AS is
1100mW, and for the BA6569AFP, the maximum power
dissipation is 1200mW (when mounted on 90mm X
50mm X 1.6mm glass epoxy boards, however, fins
should be soldered to the foil pattern). Since the maxi-
mum power dissipation varies with temperature, the
product of the applied voltage VL and the total current
drawn by the IC, after factoring in the temperature,
should not exceed the maximum dissipation.
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@Application example
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@Application board pattern
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@Application board component layout

BAG569AS / BA6569AFP
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@External dimensions (Units: mm)
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