HAT6808ANT

Speech Network IC including Speaker Amp. for Telephone Set

Description

The HA16808ANT is a monolithic IC including
speech network, tone ringer, and speaker amp.

Therefore the telephone with speaker can be
composed of HAI6808ANT and dialer IC.

Features

Low voltage operation ........... (1.8V)

AGC according to the line current (Gains of

sending, receiving, DTMF, and melody)

Adjustable receiving gain by external resistor

(0 to +10dB)

Interface for DTMF (Vpp, MUTE, Sending

amp. of DTMF signal)

+ Interface for melody IC (Vpp, Sending amp. of
melody signal)

+ Noise suppression (No output for the input

below noise level. The noise level can be

controlled by external components.)

+ Possible to dial under the on — hook condition
(Included speaker amp.)

- Possible to receive by speaker (Also possible to
send with handset in speaker mode.)

* At the time to send DTMF or melody, back-
tone comes out from receiver or speaker.

* Variable oscillation freq. of ringer by external
R,C.

* Variable supply initiation current.

* 42 pins shrink plastic DIP package (DP-42SA)

Pin Description

:li:. Symbol Function Function Symbol ;i:.
1 MIC 1 Mic. Input Hoaok Switch HS 42
T2 mic2 AGC AGC a1
3 GND Tone Ringer Voice SW Gain Adjustment V83 40
4 OUTPUT {Noise Suppression)
5 Vee Decide the Suvaession Level VsS4 39
(Speaker Receive)
6 LOWFREQ. On at Speaker Mode SP SW 38
7 TIME Detect the Line Current ILDET 37
CONSTANT
m Bridge part 1 BRG1 36
s  TIME Bridge part 2 BRG2 35
CONSTANT Loss Pad on Speaker mode ALC 34
10 Rg NC NC 33
11 MUTE DYMF Mode {2 1.6V) Regulating Capacitor 8IPS 32
12 HOLD On at Melody Mode Speaker Amp. GND GNOD 2 3
13 Ry Decide IC Bias Current Line L 30
14 GRCT Adjust Receiving Gain Speaker Part Regulator Vgp 29
15 BRAG3 Receiving Signal Input Compensating Capacitor comm 28
16 BRG4 {one part of the bridge) Speaker Amp. Output sP OUT 27
17 MEL Melody Input Speaker Amp. Input SP IN 26
18 VRer2 Melody IC Supply Voltage Buffer Amp. Output BUFF OUT 25
19 DTMF DTMF input Buffer Amp. Input BUFF IN 24
20 VRert DTMF IC Supply Valtage Receiver Qutput RECY 23
21 (2 Line [GND) “REC2 22
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HA16808ANT

Block Diagram
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HA16808ANT

Functional Description

e DTMF IF

When 11 pin (MUTE) voltage Vil is 1.6V or
more, IC becomes DTMF sending mode. (Thresh-
old level is 1.3V typ). In this mode, the sending
and receiving input amps are ‘off’ and DTMF
sending amp. is ‘on’.

Though DTMF signal is applied to 19 pin then,
AC couple is needed (Cex16) because of bias of

about 1V.

50 to 70mVrms input level is appropriate because
the sending gain is a little over 20dB. As soon as
DTMF signal is sent to line, backtone is produced
from receiver. At speaker mode it is also from
speaker. Also, DTMF IC supply voltage or current
changes to V11 as figures.
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¢ Hold IF

When 12 pin (HOLD ) is connected to GND, IC
becomes hold mode, and sending and receiving
input amps are ‘off’, and melody sending amp. is
‘on’. As the melody is applied to 17 pin, AC
couple (Cex15) is needed because of bias of about

1V. 10 to 30mVrms input level is appropriate
because of a little over 20dB.

As soon as the melody issent to line, the backtone
is produced from speaker. Then, the melody IC
supply source becomes ‘on’ for the first time.

VREF2 = 1.8V
IRgF2 = 0.3mA

]
1
+

Hold SW ON

~———— Hold Mode
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@ Circuit for suppression of sidetone

The circuit for suppression of sidetone is con-
structed by resistance bridge. To control side
tone Zp is adjusted, in consideration of the line
impedance Z_.

Rex8 _ Zg

Rex15 Z,

HA16808ANT

Cex5 is for AC couple.

When the resistance increases with keeping the
ratio of Rex8/Rex 15, the receiving gain increases.
The receiving gain of Rex8/Rex15 = 3308/3082
gets about 6dB larger than that of 1108/10Q.

e Receiving Gain Variable

When the Rex5 decreases, the receiving gain
increases while receiving (But Rex5256082).
When Rex5=1kQ to the condition of open of
14 pin, the receiving gain increases by about
8dB. Moreover, somg modes are automatically
‘off”.

Receiving
Input
Amp.
N
Line
</
Mode Speaking Dial (DTMF
o . ol
Hand Set Speaker Sending)
On O O X X X

Off x

increment (dB)
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S

Rex 5 (§2)

1k 10k
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HA16808ANT

® AGC Characteristics (Line Compensation)

By connecting 41 pin with 35 pin, the sending
and receiving gain, and the DTMF and Melody
amp. are automatically adjusted to line current.
When 41 pin applied voltage is fixed with apart-
ing 41 pin from 35 pin, the gain becomes

fixed,

High gain fix when OV £ V41 £0.3V

Low gain fix when V41 = V30 or open

In the case of 30mA £, £ 70mA, the gain changes.

VREF

{1v)

Gain
Control

Gain

20 30 40 60 70
I (mA)

® Receiving by speaker

When 38 pin (SPSW) is connected to GND, the IC
becomes speaker mode, and in this mode, buffer—
amp., speaker amp. and the regulator (Vsp) are
‘on’. By inserting volume it is possible to adjust
the volume of speaker output.

Voltage of Vsp changes the line current Iy, and

secures the dynamic range at line. (L1)

In 20mA £ Iy, £ S0mA, Vsp changes from 2V to
3V, in I, 2 50mA it keeps 3V. Also the line
voltage is 1.5V higher than normal mode. (at
I}, = 20mA).

\n Vi

Vsp /

v) 4____/ Vsp
-1
2F---- /,

20 40 60 80
IL (mA)
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HA16808ANT

® Speaking at speaker mode

At speaker Mode it is possible to call under the
holding Off—Hook. But when a signal enters from
mike, speaker output attencates by about —40dB
because of keeping away the oscillation of speaker
and mike of hand set, what is called, the howling.
So the sound of speaker disappears, but from the
receiver of hand set, the sound can be normally

heard. The threshold of mike input can be adjust-
ed by Cex19 in the same way as noise suppression.
The rising time Tup and the hang over time Th of
the change of speaking and receiving are determin-
ed by Rex17 and Cex18 of 39 pin.

Tup = 13 Cex18 [ms]

Th = Cex18 - Rex17 [ms]}

Mic
Input

Sending
Qutput

Speaker
Output

Tup

—r—t—T}

Sending Pre. Amp.

Detector

Receiver

Speaker

Receiving

trol of
Control o Amp.

Speaker Output

~40dB

Speaker Output

—75dBV
Mic Input
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HA16808ANT

o Hook Switch (HS)

As 42 pin interlocks with the hook switch, in the
case of GND the sending preamp. is ‘on’ and in
the case of open it is ‘off” and the signal from mike
is not amplified.

e Backtone I}, margin Up

While the on—hook dialing (speaker mode), the
backtone is produced from speaker. Under the
condition of Iy, £ 25mA the sound from speaker
becomes little.

By using MUTE signal and adding a circuit, the

margin increases. 13 pin is biased under the
condition of 1V, the constant—current is de-
termined by external Rex4, When MUTE becomes
high level, Vggrl changes from 1.8V typ. to
3.8V typ., constant—current decreases equiva-
lently, and Iy, margin increases.

Moreover, when 33 opin is set by ‘L’ level
(0.5VE), Vsp is fixed, .and dynamic range of
speaker amp. widens when dialing, that is, sending
DTMF signal, Vsp can be fixed because of going
the line voltage up to 6V.

Vi
Vsp Vi /
v)
Vsp
3 -
20 40 60 80
IL (mA)

® Keytone Amp.

In the case of using the pulse dialer keytone is
produced as backtone as pushing dial. Then, the
speaker amp. can be used as a keytone amp. When
power supply is applied to Vsp (29 pin) by a
zener diode, speaker amp. operates independent of

other circuits.

The speaker amp. can operate under the condi-
tion of 1.5V or more. When the keytone signal is
applied to 26 pin, the keytone is confirmed by
speaker.

Ve Supply
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¢ Line Current Detection

The current in proportion to the Line current
flows to Rex16 via 37 pin, and the line current is
detected by this voltage. The voltage of 35 pin
adds this voltage to +0.3V.

V35=V37+03V
Moreover, the line matching impedance is pro-
portioned to this Rex16. Zx< Rex16

HA16808ANT

e Tone Ringer Oscillation Frequency

Constraction of toneringer system is same as that
of the HA16805PS (toneringer). The oscillator (1)
has low frequency oscillation of about 10Hz, and
the oscillator (2) is demodulated by this frequency;
fy.. The oscillator (2) has two oscillation frequency;
fyry and fy, by the oscillator (1).

f, =1/1.25 - Rex1 Cex3

fu; = 1/1.35 - Rex2 Cex3 (Hz)

fyg. = 1.24 fy, (Hz)
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HA16808ANT

Absolute Maximum Ratings (Ta = 25°C)

Item Symbol Rating Unit
Supply Voltage (OFF HOOK) V! 20 v
Supply Current [OFF HOOK) I 120 mA
Supply Voltage (Tone Ringer) VTR 30 v
Power Dissipation Pt 950 mw
Operating Temperature Topr —20 to +70 °c
Storage Temperature Tstg —5510 +125 °c

Note] =1 3ms Pulse duration

The absolute maximum ratings are limiting values, to be applied individually, beyond which the device may be permanently damaged. Functional operation under
any of these conditions is not guaranteed. Exposing a circuit o its absolute maximum rating for extended periods of time may affect the device’s reliability.

Electrical Characteristics
® Handset Mode

Item Symbol min. typ. max. Unit Test Condition
t (mA)
Supply Voltage Speaking A\ 2.3 2.6 28 \"J 20
5.0 6.5 8.0 v 80
Dialing 5.5- 6.2 6.6 v 20
7.0 - 10.0 v 80
Receiving Gain GRr -6.5 -5 -35 d8 30 f=1kHz
=125 -11 -9.5 dB 80
Up Mode 5 10 15 dB 30 ReExB;s= 052
Sending Gain GT 495 51 625 aB 30 f=1kHz
a4 455 47 dB 80
Side tone Gsip - - 40 dB 30 f=1kHz
DTMF Sending Gain GMF 205 22 235 dB 30
17 18.5 20 dB 80
Sending Dynamic Range DR 22 27 — Vp—p 30 = 1kHz
45 6.0 - Vp—p 80
Receiving Dynamic Range DRR 0.4 0.6 — Vp—p 20 f=1kHz
0.8 - - Vp—p 80
DTMF Dynamic Range DRMF 28 4.0 — Vp—p 20
3.0 - - Vp—p 80
3:::"3’;5“""" Stand-by Voo 16 18 - v 20
Mute 3.5 38 - \ 20
DTMF Supply Stand-by lop 200 - - uA 20
Current Mute 2 — - mA 20
DTMF Backtone BTme 60 85 110 mVp—p 80 Vn= 170mVp-—p
Line Matching Impedance ZIN 500 600 700 [e] 20,80 f=1kHz
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HA16808ANT

® Speaker Mode

item Symbal min typ. max. Unit Test Condition
I (mA)
Supply Voltage Speaking Vise 39 4.35 4.7 Vv 20
6 - 9 \ 80
Dialing 5.2 6.0 6.8 \ 20
7 — 10 \Y 80
Receiving Gain GRrsp -12.5 -10 -7.5 dB 30 f=1kHz
-17.5 -15 -125 dB 80
Sending Gain GTsp 46 48 50 dB 30 = 1kHz
40 42 44 dB 80
Side tone Gsipse - - 45 dB 30 f=1kHz
DTMF Sending Gain GMFsP 19.5 215 235 dB 30
16 18 20 dB 80
Sending Dynamic Range DRTsp 23 — — Vp—p 50 f=1kHz
Receiving {SP) Dynamic Range DRgp 08 - — Vp—p 50 Speaker OQutput
DTMF Dynamic Range DRMmEsP 2.2 - — Vp—p 20
DTMF Backtone Receiver BTwmEsp 40 65 a0 mVp—p 25 Vin = 120mVp—p
Speaker 400 550 700 mvVp—p 50
Line Matching Impedance Zinsp 270 - 700 1) 20, 80
Speaker Amp. Gain Gsp 5 8.5 12 dB 30
® Melody Mode
Item Symbol min typ. max. Unit Test Condition
I (mA}
Supply Voltage ViLHD 3.9 4.35 4.7 A" 20
6 - 9 " 80
Melody IC Supply Voltage VpH 1.2 1.5 18 A" 20
Current loH 200 - — HA 20
Melody Sending Gain GHD 22 24 26 dB 30 f=1kHz
19 21 23 dB 80
Melady Sending Dynamic Range DRHD 22 — — Vp—p 30
Melody Back Receiver BTHD 30 60 90 mVp—p 30 f=1kHz
tone Speaker 350 450 §60 mVp—p 30  Vin=70mVp—p
® Tone Ringer
Item Symbol min, typ. max. Unit Test Conditions
Supply Initiation Voitage VT 17 19 21 Vv
Supply Initiation Current (B 0.7 1.5 3.0 mA
Sustaining Voltage Vsus 9 1 - v
Sustaining Current Isyus 05 1.0 2.0 mA Vin = 15V
Output “H" Voltage Vom 20.0 218 225 v Vin=24V, Igy=—10mA
Output “’L" Voltage Voo 07 10 20 \ Vin=24V,lg_=10mA
QOutput Frequency fL 9 10 1 Hz R,=165k0,C, =0.47uF
fra 460 510 565 Hz R, =190kR,C, = 6800pF
1, 575 640 705 Hz  Vin=24V
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HA16808ANT

Test Circuit
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O— 4 39 Tty €25
O— 5 38 8
ct —— — R16
— 6 37 Wy
LI . - R15
O——— 7 s Wy
o— s o5 H——2
R2 | |
c2 5 ” l c22 —Hc33
R4 't
R3 — ] Wy
AWV 10 33
- —1 C21
O 1 32 4 —
O— 12 A
R4 | ||
- My T 13 30
O - 14 29 c20 +”
e L ‘: T; C19 +,
R7 c6L | o ] C18 g3
W
O- +H— 1 2 .
c8 | | q:cn
O [o]:] 18 25
—ik— ] s T
O— e 19 24 e
! — —— R10 1
O— X 20 » W RNt Ids ~0
- ] - — T
2 2 B9 | cia. ¥ 0
L c129 =c13
17T
Weg
H—
c7
CNo. CValue CNo. CValue CNo. CValue CNo. CValue CNo. C Value CNo. C Valus
[+] 1000P 1 0.47u 2 6800p 3 22u 4 22u 5 0.015u
6 0.033u 7 3.3u 8 22u 9 0.47u 10 2.2u 11 047u
12 0.047u 13 0.047u 14 2.2u 15 0.1 16 Tu 17 Tu
18 100u 19 3.3u 20 330u 21 2.2u 22 1u 23 2200p
24 10 25 0.47u 26 0.088u
RNo. R Value RNo RValue RNo. R Value RNo. R Vaiue RNo. R Value RNo. R Value
1 165k 2 190k 3 13k 4 13k 5 13k 6 2.4k
7 12k 8 110 9 10 10 10 1 180 12 51k
13 B8 14 510k 15 10 16 30 17 560k
Unit R: 2, C:F
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Connection Arrangement and Application Circuit

Cex0 S SW3 (HS)
1 | mic2 Hs a2l
mic
Zjmict ace fa—
1000p = Cexto
Cex20 zp1 - = 0684
Rex0  0.9uF jene VS T 17 seok 0886
2.2k 250V b7 Cex1 022 e
¥ +—o— 2] ouTPUT vs4 39—
Lne la 7] Cex18 0.47u
— m T~0—
Cex21 LB} vee SPsw oy SW2 (SP}
Cex2 0.47u
+— 6lc 1oeT 37} W
Rm% E N LOET &7 Aex16 30
160k L
7|R BRIDGE1 v
! = Aex15 10
= e
Rex2 200k 8|R2 8RIDGEZ [35] BeeiaT0a | |
Cex3 BS00p Cex 13
+— 9]c2 aLc b4 &
Rex1
Rexd 13k '"g|DK
1] Rsy. ne 53 -
Cex12-1 2200g
—{mure U T s 79
SW1 {HOLD)
————o-6——2jHoLo onoz [t}
RAexd 13k
+——wm———3|ra o1 oo}
Rex5 20k Cex11, 330k 03
L o
+—=—3|erer vsp 2g———#— 181
Rexf, 13k | | cex1033u 3 1
4 ex7 244—1—{15| BRIDGE 3 come |28} i od, T
Céxd I
0015, e VIR 2
—-—E“—— 6| BRIDGE4 spoUT
Cexat H_E 22 Tcex? 1000
00334 LINE
“
Melody pom. SOPI I L L SPN E—_}+u .
x
ic
promn fig] vrer2 surF ouT 25 i L
Cex15.1 0,474 ex11 51k
o Forn
TMF BUFF IN [24
DTMF cob3za | Y° z}_cen* w N
I £ o A Eex6 3
T RY VReFT RECT 24 TRex10 10 | 0040
l Cex16-1 0.47u | fex63 01
(D mec2 1wt
\ 32
Cex5 Fhex® =Cex6-1
B 0047,
(TOP VIEW)
Note} Unit (FI (9))
C(F)
External Components are only for reference.
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