HA16820NT

Speech Network IC with Built-in Speaker
Amp. for Telephone Sets (Speakerphone)

The HA16820NT realizes an excellent branching
performance by incorporating a speech network
and speaker amplifier on one chip while achieving
low current dissipation and low voltage operation.
This IC well suited telephones with speaker.

Features

Low current dissipation, low voltage operation
(SmA, 1.8V)

Makes speaker amplified calls possible (Permits
speech through handsets while receiving speaker
amplified call)

Prevents howing during speaker amplified call
Directly drives 852 speaker

Permits on-hook dialing by incorporating
speaker amp. on chip

Line compensation on chip (sending, receiving,
DTMF sending, melody sending gain)

DTMF sending interface on chip (power supply,
MUTE, DTMF sending amp.)

Melody sending interface on chip (power
supply, melody sending amp.)

Backtone can be output through either the
receiver or speaker amp. during DTMF or
melody sending

+ 30 pins shrink plastic DIP package (DP-30S)
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HA16820NT

Pin Description

Pin No. Symbol Pin description
1 BRG1 Bridge pin 1
2 Rg IC bias current decision
3 MIC1 Mike input
4 MIC2 Mike input
5 HS Hook switch
6 BRG2 Receiver amp. input (bridge pin}
7 GRCT Receiver gain variable
8 MUTE MUTE
9 REC1 Receiver output
10 REC2 Receiver output
1 Voo 1 Regutator for DTMF IC
12 VIN DTMF/melody input
13 Vpp 2 Regulator for melody IC
14 HOLD ON when melody is being sending.
15 L2 Line (GND)
16 SP GND GND (Speaker section)
17 SP IN1 Speaker amp. signal input
18 SP iIN2 Speaker amp. input
19 SP OUT Speaker amp. output
20 Vsp Speaker regulator
21 BIPS1 AC bypass
22 SP SW ON during speaker amp. mode
23 L1 Line
24 BIPS2 AC bypass
25 ATT ATT pad on speaker amp. mode
26 VSsi
Voice switch {(on speaker amp. mode)
27 VSs2
28 AGC AGC
29 VLDET Line voltage detection
30 ILDET Line current detection
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Functional Description

1. DTMF Interface

The DTMF sending mode is activated when
pin. (MUTE) voltage (V) becomes
1.6V or more (threshold is 1.2V typ.). In this
mode, the sending and receiver preamp. are off
and the DTMF sending amp. is on. The DTMF
signal is input to pin . However, since it has
a bias of about 1V, and AC couple (Cex8) is
required.

An input level of from 50 to 70mVims is appro-
priate since the sending gain is a little over 20dB.
As soon as the DTMF signal is sent out the line,
a backtone is generated from receiver, and during
a speaker amp. call, it is also generated from
speaker.

This IC is provided with a flexible power supply
which changes the supply voltage and current
(pin @ ) according to whether the device is in
waiting or operating status.
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2. Holding Interface

The holding interface mode is activated when pin
(HOLD) is connected to GND. In this mode,
the sending and receiving amps. are off and the
melody sending amp. is on. The melody is input
to pin . However, since it has a bias of about
1V, an AC couple (Cex9) is required.

An input level of from 10 to 30mVrms is appro-
priate since the sending gain is a little over 20dB.
As soon as the melody is sent to the line, backtone
is generated from the speaker. At this time, the
melody IC power supply is on for the first time.

Vooz = 1.5V
IDDZ =0.3mA

* —— Hold mode

Hold SW on
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3. Sidetone Suppression Circuit

Sidetone suppression circuit is constructed with
bridge-type resistance. To suppress sidetone, Zp
is adjusted by the following equation in response
to line impedance Z.

Rex6 _ Zp

Rex14  Z,

Cex4 is for AC couple. Receiver gain is increased
by increasing resistance while maintaining a
Rex6/Rex14 ratio. For example, when Rex6/
Rex14 = 330£2/3052, receiver gain is increased by
about 6dB over that when Rex6/Rex14 = 1108/
10€2.
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4. Receiving Gain Variable
Receiving gain is increased by lowering RexS. Speech Dialing
For example, when Rex9 = 10082, receiving gain is Mode Handset Speaker (DTMF Sending) Holding
increased by about 6dB over that when pin @ is Receiver off off off

open.
In some modes, receiving gain adjust function is
automatically set to off.
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5. AGC Characteristics (Line Compensation)

By connecting pins @ and , sending and
receiving gain, DTMF and melody sending gain
are automatically adjust to coincide with line
current.

The gain fixed mode is set by disconnecting pin
and applying a constant voltage to pin é§

HA16820NT
High gain fixed when OV SV < 03V,
Low gain fixed when V @ =V or open.
However, gain changes when I; is from 30mA
to 70maA.
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6. Speaker Amp.

The speaker amp. mode is activated when pin
@ (SPSW) is connected to GND. In this mode,
the speaker amp. and speaker regulator (Vgp)
comes on for the first time. Speaker output
volume is adjusted by volume insertion.

The dynamic range of line L1 is assured by ad-
justing voltage Vgp to coincide with line current
Ig.

Vsp changes from 2V to 3V, when 20mA <
I, S<50mA, and Vgp is constant to 3V when
I £50mA.

—— wdem Speaker
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7. Speech in Speaker Amp. Mode (Handset
Speaker Amp.)

It’s possible to talk holding handset in the speaker
amp. mode. However, in order to prevent howing
(that is resonance between the speaker and handset
mike), a speaker output loss of about — 40dB is
provided in cases when signals are input into the
mike.

As a result, handset receiver output is heard
normally while speaker output is eliminated. The
mike input threshold is adjustable with Cex20.
Rise time t,, and hang — over time t; are deter-
mined by Rex12 and Cex19 of pin @

typ = 13 Cex19 (ms)

ty, = Cex19 - Rex12 (ms)

control

Mike
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0 pre-amplifier
\ ° -
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Input
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Output

Speaker

Output

Receive
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8. Hook Switch (HS)

Pin @ is linked to the hook switch. The sending
pre-amplifier is on when the pin is connected
to GND, and off when it is open and the signal
from the mike is not amplified.

@ Pre-Amplifier
GND ON
OPEN OFF

9. Line Current Detection

Line current is detected by Rex13 of pin @
The voltage of pin is,

vV 29=V G0 +03V

The line matching impedance is proportionate to
the Rex13.

10. Key Tone Amplifier

The key tone is generated as the backtone when
dialing with a pulse dialer. The speaker amp.
can also be used as the key tone amp.

Voltage is applied to Vgp (pin @ ), using a
zener diode. The speaker amp. is activated when a
voltage of 1.5V or more is applied. Generation of
the key tone from the speaker can be verified by
inputing the key tone in pin

Z[N a Rex13
Vcc Supply
+
. iCexw
ZLZ Cex14
Key tone
11. Mike Bias

Mike bias is provided for capacitor mike. Pin @
Vppl is used for mike bias source. This Vpp1
is 1.8V typ, and the Rex3 of which is determined

by the type of mike used. The signal from the
mike is input to mike pre-amplifier through Cex1.

1
1
! Mike
' pre-amplifier
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Absolute Maximum Ratings (Ta=25°C)

Item Symboi Ratings Unit
Supply Volitage*! \'/% 15 \
Supply Current I 120 mA
Operating Temperature Range Topr —20 ~ +70 °c
Storage Temperature Range Tstg —55 ~ +125 °C
Power Dissipation Pr 850 mw

Note) 1: 3ms Pulse duration (Keep the duration to be more than 3 sec.)

Electrical Characteristics (Ta=25°C)

On Handset Mode:
Item Symbol Min Typ Max Unit i mA Test Conditions
25 28 30 v 20
Speaking
s 50 6.5 80 \) 80
upply Volta —_— V
PPl g - 36 40 44 v 20
Dialing
6.5 80 95 \Y 80
—6 -4 -2 dB 30
f=1kHz
Receiver Gain GRr -1 -9 -7 dB 80
Up Mode 25 65 1085 dB 30 Rex 9=00
39 41 43 dB 30
Sending Gain Gt f=1kHz
34 36 38 d8 80
22 24 26 dB 30
DTMF Sending Gain GmE f=1kHz
19 21 23 dB8 80
) . DR 25 35 — Vp-p 30 f=1 kHZ,
Sending Dynamic Range T 35 25 — Voo 20 Distortion=5%
. . 0.7 10 - Vp-p 30 f=1kHz
Receiving Dynamic Range DRR o8 11 _ Vor 20 Distortion=5%
. . 25 40 — Vp-p 30 f=1kHz
On Dialing Dynamic Range DRmE 26 20 — Ver 20 Distortion=5%
DTMF Supply Stand-by v 16 18 2.0 \" 20
Voltage Mute oD1 22 2.4 2.6 v 20
Stand-by 220 - - RA 20 Vpp21.6V
DTMF Supply — Ipp1
Mute 2 — _ mA 20 VDD-2—2'2V
DTMF Backtone BTme -13 -8 —a dB 30 YINsomV.
Characteristics Impedance Z\N 480 600 720 Q 30,80 f=1kHz
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On Speaker Amp. Mode:

Item Symbol Min Typ Max Unit I mA Test Conditions
3.6 40 44 v 20
Speaking
Supaly Vot v 6.6 78 9.0 v 80
upply Voltageg —— —
LsP 35 39 43 v 20
Dialing
6.6 78 9.0 v 80
—65 —-40 -15 dB 30
Receiving Gain GRrsp f=1kHz
-12.0 -95 -70 dB 80
38.5 11 435 dB 30
Sending Gain GTSP f=1kHz
33 355 38 dB 80
P s 215 24 265 dB 30 f=1kH
ending Gain = 2z
MFSP "85 21 235 dB 80
Sending Dynamic Range DR 25 38 - Vp-p 50 f=1kHz
Tse : Distortion=5%
SP Output,
Receiving (SP) Dynamic Range DRgp 0.7 10 - Vp-p 50 f=1kHz,
Distortion=56%
On Dialing Dynamic Range DR 25 35 - Vpp 50 f=1kHz,
MFSP g 5 Distortion=5%
DTMF Backtone  Speaker BTmpsp 7 10 13 dB 50 Jin-s0mv,
Line Matching Impedance ZiNSP 450 600 750 Q 30,80 f=1kHz
Speaker Amp. Gain Ggp 8 12 16 dB 30 f=1kHz
On Holding Mode :
Item Symbol Min Typ Max Unit I mA Test Conditions
v 3.6 4.0 4.4 A\ 20
Supply Voltage
LHo 6.5 7.7 8.9 v 80
Melody IC Voltage Vppo 1.2 1.5 1.8 v 20
Supply Current Ippa 200 300 - HA 20
215 24 265 dB 30
Melody Sending Gain GHDp f= 1kHz
18.5 21 23.5 dB 80
Melody Sending Dynamic R DR 25 45 Vp- 50 f= 1kHz,
elody Sending Dynamic Range HD . . - p-p Distortion = 5%

Melody Backtone Speaker BTHp 19 22 25 dB 50 f=1kHz
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Line Current I (mA)
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Hold Supply Voltage Vpyy (V)
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Circuit Example

Rex14 10
.V‘V‘V
-/ Rex13 30(0.5W)
1]8RG1 ILOETBO
£ Rexs 110_C o}—
>
Rex2 18K ]
—— 2] Re vipeTfs} h
s mic — c
ex21
(ECM)?;:‘ Cex1 0.068u 10u
JHE]mic Acc [28]—
?58"‘(3 2 R cex Cex20 0.033
p: — ex. o m
y |_E MiC2 vs2pi} i
0.068u
SW1HS) Roxs 15 (] Rex12 560k
— 5]»s vs1 26—
Rex7 2.4k 0.0154 Cexa - Cex19 0.47u
11|-E BRG2 ATT|25 A
. i B YR l
Rex8 k 0.1u Rex11 (100k)
i = 52l +
o Y {7] crer B1Ps2[24] h
Rex9 (20k) Cex18 1u
= 1
[e]muTe L3
Cex5 2.2u SW3 (SP)
—rﬂ—{ 9| REC SP SW 22|—_o/
+ C %
REC - Cex6
T 6800p e Cex17 1u ZD1| ==
15v
fio] rec2 BIPS1 2___1}-———- gigzsz
B M
7 Cex16 330u
Cex '1_; Vool Vse |20 hd
DTMF '_Tlﬂ :
< ?1 Gex14 St
Cex8 0.1u il
Coxa o ———{12 VIN SP OUT 19]._ "9
leph
e L R d IR
Cex 1u
” ?;‘I? Cex12
o e 0 e
o SW2HOLD) Lagnore SN o
m
_E LS (GND) spanD |16}
Rex10 Gex'l
50k 1,

Notes) 1. Externalized components are exmple, Unit R:2, C:F
2. SP GND shall be to connected to L2 at the near the TEL line.
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