Communication ICs

‘Speech network for telephones
BA8216

The BA8216 is a speech network IC which possesses the basic functions required for handset communications. In
addition to amplifying signals from a transmitter and sending them to a telephone line, it also ampiifies only recep-
tion signals from a telephone line and drives the receiver. ' '

@Applications
Telephones and telephone equipment

@®Features

1} Basic speech network functions built in. 3) A BTL circuit is used for reception output, provid-
* Handset transmit and receive circuits ing a wide dynamic range which enables use ofa
« DTMF transmit circuit ceramic receiver.
* Key tone input circuit 4} Few external components are used.
+ Mute control and side tone masking circuits 5) 14-pin DIP package.

2) Canbeused with 1.3k Q loop circuit resistance
and 100 Q telephone resistance.

@Block diagram

MUTE
INTERFACE | @ MUTE
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@Absolute maximum ratings (Ta=25T)

Parameter " | Symbol Limils Unit
Line voltage Vi 18 \Y
Line current I 135 mA
Power dissipation Pd 900 * mw
Operating temperature Topr —256~75 T
Storage temperature Tstg —55~125 c

* Reduced by 8 mW for each Increase in Ta of 1°C over 25°C,
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@Electrical characteristics (Unless otherwise noted, Ta=25T, Si1=1, S:=1, f=1kHz, BPF=400Hz to 30kHz)

Parameter Symbol [ Min. Typ. Max. Unlt | I {mA) Conditions Measurement Circuit
Line voltage (20} Vizg 38 4.15 45 v 20
Line voltage {120} Vizo 4.1 46 5.5 v 120
"H" input voltage ViH o8 - - i 40 S2=2 Fig.11
"L" input voltage Vi - - 0.5 N 40 S2=2
"H" input currant I 100 200 300 HA 40 S2=2, Vin=4V
Gain Geo | —138 | —108 | —78 | dB 40 | vr=20dBV
" |Rece - Fig.12
o |iving| Meximumoutout | Ve | —18 | —15 — | dBV | 20 | THD=5%
g Input impedance ZRIN 83 1.3 14.3 k2 40
23]
E . 82=3, ) .
% Gain Gem | 105 | 135 | 165 | dB 0 | e —a0dBY Fg.12
] KT [ Maximum output | Vmo —19 —15 - dBv 20 | 8:=3, THD=5%
Input impedance Zkr 11 15 19 kQ 40
Gain Gap 0.9 39 6.9 dB " | 40 S=2, Vr=—20dBV .
Reca - Fig.12
ing Maximum output Vre 1 5 - dev 20 | Si=2, THD=5%
E Input impedance Zrin B3 11.8 14.3 kQ 40
2 . . $1=2, §z=3
Gain Gire 25.1 281 3141 dB 40 !
% Vkr=—40dBV
o | KT . _ $1=2, 5:=3 Fig.12
Maximum output j  Vire 1 5 dBY 20 | THD=5%
nput Impedance |  Zer 11 15 19 | k@ |, 40
Gain Guic 19.6 22.6 256 dB 40 Vn=—40dBV Fio 15
ig.
MIC | Maximum output Vmic 0 4 - dBv 20 THD=5% g
E Input impedance | Zwc 5 7 9 kQ 40
[}
E Gain Gime 211 241 271 dB 40 Se==3, Vo=—40dBV Fin 13
= .
MF | Maximum output Vir 0 4 - dBvY 15 | 82=3, THD=5% g
Input impedance ZMF 8 12 15 [ {%] 40
_ Vr=—20dBV
MRro | 30 a5 dB 40 | g_4%3 .
Vr=—20dBV Fig12
= —
. MRrr 30 35 - dB 40 Som=1—+3, S1=2
Mute ratio * E——py
MAwc | 60 | 67 | — | dB | 40 | Y= T40d
. Sp=1-3 .
Vi . 4OHBV Fig13
} o= —
MRwF 60 67 dB 40 So=3—1
A Gro - —6 - dB - See Flg. 14
Attenuation during branch AGrp - -5 - dB - See Fig. 14 Fig.14
AGuic - —15 - dB - See Fig. 14
Nrp - —75 - dBv 120 | Vr=0 )
Fig.12
Nre - ~73 - dBv 120 | $1=2, Vr=0
Noise level
Nwic - —74 - dBv 120 | Vu=0 .
Fig.13
Nure - -7 - dBv 120 | S2=3, Vo=0
% When using 1 kHz bandpass filter
NOHM 24

Telephones - Speech network



Communication ICs ' BA8216
“_

@Electrical characteristic curves -
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@®Measurement circuits
155G
Lty
185133 22 4F
—H——
+ 10 4F >
330
V.o R Voo vB |t —k 2
. 18Y J_ i 15k0
ND 4.7 uF 47 uF
10 4 Fi Q—E“— CcB MIC
>1 5k0 + J3kQ  15nF +
. 47 uF
DTMFIN
v TO MF A f
27k 22kQ 100NF
3k s oly
2
1500 v. MUTE o
’7 ira MUTE
- 100kQ 10nF KTI
R2O : AV RO2 KT
ey 3300
2 100nF
1 i RO\ RC H
4.7 uF
100nF 47kQ  10nF
J”_ GND RN —_I_—wv—|
1000pF
R1o.1500 | p
3300
Fig. 9 Basic measurement circuit
]
ViH
ViL
L
2.5H VLD VL R
CZZ 2 uF 1G4B42
T -~ v Trunk circuit Bagic measuramant
See Fig. 10 circuit See Fig. 9
VearT (V)
.. _|GND GNDO) 0 GND
T2 MICIN DTMFIN
CZZ2uF O O
L
P :
2.5H L : WJ826 60002
C: MPWi42

Fig. 10 Trunk circuit

Fig. 11 DC characleristics measurement circuit
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MUTE

Vi

Basic measurement
circuit See Flg. 8

Trunk circuit
See Flg. 10

Basic measurement
clroult See Fig, B

Trunk clreuit
See Fig. 10

Zo=6000
VT
Fig. 12 Reception system measurement circuit Fig. 13 Transmission system measurement sircuit
OON
R=4000) S
L&10H
&
1G4B42 TMUTE
~ + VL

Basic measuremant

DC+ g ON (\oopp
clrcult See Fig. 9 Ae

48V

08C1

KTINO

Fig. 14 Branch measurement circuit
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®Measurement method (MUTE = HIGH)

(1) Recepticn

1} Set Sato R and S« and Ss to OFF, and input a 1kHz
signal from OSC1. Adjust to -10dBV if Vm: is piezo-
electric, and to -30dBV if Vu: is electromagnetic,

2) With S+ OFF and Ss ON, record the output level of
Vwz and note this value as Ve (2).

3) With S: ON and Ss ON, measure the output level of
Vi, and note this value as Vi 3.

AGr = 20log (Vmz 3/ Vi @)

{2) Transmission

1} SetSs = T and Ss and Ss to OFF, input a 1kHz sig-
nal from OSC2, and adjust so that Vm is —10dBV.

2} With S: OFF and Ss ON, record the output level of
Vw and note this value as Vi @.

3) With S« ON and Ss ON, measure the output level of
Vw, and note this value as Vi 3.

AGMIC = 20log (Vi 3/ Vm @)

Sa : Send and receive switch ( reception side)

S4 I ON/QFF switch for line resistance (1300$) (OFF)

Ss : ON/OFF switch for parallel resistance (100Q)

(OFF)

@Circuit oppsration

The BAB2186 carries out the following basic operations.
(1) Handsettalk and receive

The BAB216 receives a voice signal from a telephone
line and outputs it to a handset speaker. It also takes a
voice signal from the handset microphone and outputs
it to the telephone line, _

(2) DTMF send and key tone input

The BAB216 has a mute switch which can be switched
between a “handset send and recelve” 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 handset re-
ceiver.

@Operation notes

The maximum power dissipation for the BAB216 is
900mwW. Since the maximum 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 dis-
sipation.
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@PFin description

Pin NoJ Symbal Name Function

Internal power supply pin. Power is supplied from V. through resistor Rior,

! Veo | Intarnal power supply pin- and is smoothed by cepacitor Cror.

2 cB Bypass capaciior This is used to connect an AC bypass capacitor to form a DC feedback loop for
connaclor pin stabilizing the DC potential of the Vi pin.
Transmit/power This is connected betwesn the power dissipation resistor Rios and the GND, o eliminate unnecessary
3 TO | dissipation resistor powar consumption. At the same time, Rios determines the gain of the final output stage of the transmission
cornector pin driver. Ros aind Rios form two tegs of the side tone suppression bridge, which is also connected to this pin.
4 vo | vepin This is the power supply pit, The transmit signal is output 1o the telephons line

through this pin. It is connected to the (+} side of the diode bridge.

When a piezoelectric receiver is used, connect a 330- protection resistor Ria1
to this pin. When a dynamic receiver is used, Ry may be 0Q.

5 RO:2 | Receive outbul pin

When a piezoelectric receiver is used, connect a 330- protection resistor Ris

. to this pin. Ciev is shorted.
6 RO1 | Recelve output pin When a dynamic receiver is used, a 4.7 zF DC blocking capacitor {Ciwn) is

connactad in series with the 6B0Q resistor (Pios) 1o this pin.

7 GND | Ground pin This pin has the lowest potential on the IC. It is connected to the {—} pin of the diode bridge.

8 RIN | Receive input pin 91?;.:) i;:]assing through a side tone suppression circuit, the receive signal frothe telephone line s input to
Receive amplifier o . . -

9 RC bypass capaitor pin This is connected to the AC bypass capacitor of the reception amplifier.

10 KT | Key tone input pin When the MUTE pin is low, key tone signals input on this pin are transmitted to the handset speaker.

When this is high, hand-set transmission is noermal. When this is low, DTMF
11 | MUTE | Mute input pin signals applied at the MF input are output t the telephane line, and key tones
applied to the KT pin are transmitted to the hand receiver.

When the MUTE pin is low, DTMF signals input to this pin are output to
the telephone fine.

12 MF | DTMF signal input pin

13 MIC | Microphone input pin Used 1o input signals from the microphone.

14 VB | Biaspin This is the IC internal bias pin. It is connected to the bypass capacitor Cin.
@®Pin layout
Mute control input logic
VB MIC MFMUTE KT RC RIN MUTE | MIC AMP | MF AMP | REC AMP | KT AMP
[14] [13] [12] [11] [1o] [s] [e] H ON OFF ON OFF
L OFF ON OFF ON
R
MUTE [ v

GNDLC] RAu=19kQ (Typ.)

Fig. 15 Mute input equivalent circuit
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@®Application example
RAna 2.7k0Q
D1 W
188133 | Cim + Gt
5.6V 2
R . ¥ o 1004F
101 Dion  |22uF K Rz R11a
VLo ' LEL 10/ MEPYVY Ve ve|—H—F& 1.2k0§ §33k0
ZD101 + ¢
15V 10 Cioz R Ri1s
GND 4T 47uF a7kQ  47KQ MIGIN -
3-—H CB MIG AA— A | o
Ruz + Cto Cios 33nF
1.8k0Q 10nF¥ _—
Rws 1582
Cios TO MF é | O
22nF 108
: 2 Ta 100nF
.—'_)VW_ S101 H/
Ries —w MUTE L
1500Q
Rue 100kG  Gro? KTIN
[o} RO2 KT AV 11 O
e 10nF
4-7|'_lluF R1os 680C RO Criz 100nF
R0 AW 1
' G H RCI—
Rio7
arkny  Cios 10nF
GND RIN —
Cios
IWDDpF
Fig. 16

@External dimensions {Units: mm)

18.4£0.3

65403

32+02

e 762
o 5
§ = E—— f—)
o~ —
l AW\ EI{ YWY Ry RN ) I.H;Q
254 Jlolsxos ¥ 5
DIP14
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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 peri'pheral 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 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 equip'fnent or devices which fequire an extremely high level of reliability and the
malfunction of which would directly endanger human lifa (such as medical instruments, trans-
portation equipment, aerospace machinery, nuclear-reactor controllers, fuel controllers, o oth-
er 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 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 prod- '
uct is classified as a strategic material.




