HA16808ANT

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 HA16808ANT 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.)

(Included speaker amp.)

- Possible to receive by speaker (Also possible to

Possible to dial under the on — hook condition

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

100

:'i:. Symbol Function Function Symbol :i:.
1 MIC 1 Mic. Input Hook Switch HS 42
"2 wicz AGC AGC a1
3 GND Tone Ringer Voice SW Gain Adjustment VS3 40
W {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
9 TIME Bridge part 2 BRG2 35
CONSTANT Loss Pad on Speaker mode ALC 34

10 Rg NC NC 33
1 MUTE DTMF Mode (2 1.6V) Regulating Capacitor BIPS 32
12 HOLD On at Melody Mode Speaker Amp. GND GNOD 2 31
13 Rg Decide IC Bias Current Line L 30
14 GRCT Adjust Receiving Gain Speaker Part Regulator Vsp 29
15 BRG3 Receiving Signal Input Compensating Capacitor COMP1 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. nput BUFF IN 24
20  VRer1 DTMF IC Supply Voltage Receiver Output REC1 23
21 L2 Line [GND] REC2 22
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HA16808ANT

Block Diagram
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HA16808BANT

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 30mVrmms 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
IREF2 = 0.3mA

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

CexS5 is for AC couple.

When the resistance increases with keeping the
ratio of Rex8/Rex15, the receiving gain increases.
The receiving gain of Rex8/Rex15=3308/30§
gets about 6dB larger than that of 11082/10Q.

Receiving
Input
Amp.
N
Line
-/
® Receiving Gain Variable
When the Rex5 decreases, the receiving gain Speaking Dial (DTMF
increases while receiving (But Rex5256082). Mode Hand So N Sending)  '°'d
When Rex5=1k$2 to the condition of open of and Set  Speaker
14 pin, the receiving gain increases by about On O o) x x M
8dB. Moreover, somg modes are automatically Off x

‘off”.

10

increment (dB)

AN

N

10 100

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 <03V

Low gain fix when V41 = V30 or open

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

Gain
Control

Gain

NG |

_____ R N
open

80
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 £ I, £ 50mA, Vsp changes from 2V to
3V, in I 2 SOmA it keeps 3V. Also the line
voltage is 1.5V higher than normal mode. (at
Ip, = 20mA).

VL v /
Vsp /
(v) 4____/ Vsp
k] R R T
2F----
20 0 60 80
iy (mA)
G HITACHI
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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 |
N 1
Sending i
Output :
_—
; '
. !
Speaker ! ,
Output : :
——Tuwp  ——=—Th
Mic
Sending Pre. Amp.
5
=3
3
(o]
Detector E ~ 40dB
3
Receiver &
AAA,
vy
Speaker i' N —75dBV
Control of Receiving Mic Input
Speaker Output Amp.
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HA16808ANT

® 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 Iy, margin Up

While the on—hook dialing (speaker mode), the
backtone is produced from speaker. Under the
condition of I;, £ 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, Vggpl changes from 1.8V typ. to
3.8V typ., constant—current decreases equiva-
lently, and Iy, margin increases.

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

Vi

Vsp Vi /
V) L

Vsp

20 ac 60 80
I {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.

A B

Ve Supply
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e 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+0.3V
Moreover, the line matching impedance is pro-
portioned to this Rex16. Ziny> Rex16

HA16808ANT

o 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;
f1,. The oscillator (2) has two oscillation frequency;
fy; and fy, by the oscillator (1).

fr, = 1/1.25 - Rex1 Cex3

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

frz = 1.24 £y, (Hz)

10
5
Power Source
{with hysteresis)
30—
Oscillator Oscillator
4
(2}
Output
6 7 8
Rex1 Rex2
%_Cex'z Cex3
Output Wave
-
—~——F 1/t42 "“‘_——l"1/fH1
179
1
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® Speaker Mode

HA16808ANT

item Symbal min. typ. max. Unit Test Condition
I (mA)
Supply Valtage Speaking Visp 38 4.35 4.7 Y 20
6 - 9 \Y 80
Dialing 6.2 6.0 6.8 v 20
7 - 10 \Y 80
Receiving Gain GRrsp —-125 -10 -7.5 dB 30 f=1kHz
-17.5 —-15 -12.5 dB 80
Sending Gain GTsp a5 48 50 dB 30 = 1kHz
40 42 44 dB 80
Side tone Gsi1psP — — 45 dB 30 f=1kHz
DTMF Sending Gain GMFsP 19.5 215 23.5 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 Qutput
DTMF Dynamic Range DRmFsP 2.2 - — Vp—p 20
DTMF Backtone Receiver BTmFse 40 65 90 mVp—p 25 Vin = 120mVp—p
Speaker 400 650 700 mvVp—p 50
Line Matching Impedance ZiNSP 270 — 700 Q 20, 80
Speaker Amp. Gain Ggp 5 8.5 12 dB 30
e Melody Mode
Item Symbol min. typ. max. Unit Test Condition
I (mA}
Supply Voltage ViHD 3.9 4.35 4.7 v 20
6 - 9 \ 80
Melody IC Supply Voltage VpH 1.2 15 1.8 \" 20
Current lon 200 - - uA 20
Melody Sending Gain GHp 22 24 26 dB 30 f=1kHz
19 21 23 dB 80
Melody 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 \
Supply Initiation Current It 0.7 15 3.0 mA
Sustaining Voltage Vsus 9 1 — v
Sustaining Current Isus 0.5 10 20 mA Vin = 16V
Output “"H’’ Voltage Vom 20.0 215 225 \" Vin=24V, igy=—10mA
Output “L" Voltage Vou 07 10 20 v Vin=24V,lg_= 10mA
Qutput Frequency fL 9 10 1 Hz R, =165k2,C, =0.47uF
™ 460 510 565 Hz R, =190k, C, = 6800pF
fr. 575 640 705 Hz Vin = 24V
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HA16808ANT

Test Circuit

c3 s 0—mF———0
O—‘——E——ﬁ 1 42 b————— o ——
ca COT L_
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— 6 37 Wy
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o ] . c24
8 35 %
c2 R2 || | }
c33
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O 11 32 14—
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O: ] — c20
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R6 CS, 15 2% C19 +
R7 ceL | " 5,1 C18 g3
A
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O—F—=— 18 25
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O— — —— R1D l
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vy
L Cl23= =13
T
¥
c7

CNo. CValue CNo. CValue CNo. CValue CNo. CValue CNo. C Value CNo. C Value

o 1000P 1 0.47u 2 6800p 3 22u 4 22u 5 0.015u

6 0.033u 7 3.3u 8 2.2u 9 0.47u 10 2.2u 11 0.47u
12 0.047u 13 0.047u 14 2.2u 15 0.1 16 Tu 17 Tz
18 100u 19 3.3u 20 330u 21 2.2 22 1u 23 2200p
24 10u 25 0.47u 26 0.068u

RNo. R Value RNo. R Value RNo. RValue RNo. R Value RNo. R Value RNo. R Value

1 165k 2 190k 3 13k 4 13k 5 13k 6 2.4k
7 12k 8 110 ] 10 10 10 1 180 12 51k
13 8 14 510k 15 10 16 30 17 560k

Unit R:,C:F
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Connection Arrangement and Application Circuit

Cex0d . SW3 (HS)
T mic2 ws a2
mic
2| mict ace [a—
1000p Cex19
00684
Cex20 zD1 - vl it
Rex0  O0.9uF 13 B vss B 17 560K 0688
22k 250V b7 Cex1 0224 Rex17 560K
M L ¥ —— 2] ouTPuT vsa [ag}—
Lne A Cex18 0.47u
—5]v
Cex21 —yvce sesw 38— SW2 (SP)
Cex2 0.47u
—] woeT |7}
Rexl% EG & LDET 57 Aex16 30
160k —
71R BRIDGE [36] v
! = Aex15 1D
- +
Rex2 200k 8|2 BRIDGEZ |35] RCTICALTR AN
Cexd B800P Cex 13 1u
b—— 9lc2 acc i} &
Rexi2
Rex3 13k 10K
Cex12-1° 22000
SW1 (HOLD) -
——o-6—{i2|noLo ooz [atf
Rexd 13k
ELE L1 a0}
Rex5 20k Cex11 3304 03
-
4] GRCT VSP E—-——‘ﬂf 18
Rexf13k Cex10_3.3u
L ) 3. 4
" ] ) r
e)acz)‘4 —fis|eriocE3 come [2 n ex?
0015x | = RV — 2
RIDGE4 sPOUT
Cexatlar+4 7 I cex7 1008
0033u LINE
"
Melody Cex15' 2.2u L e se i~ g +
c Cex8
yro— {i8] vrer2 BUFF OuT [28} e
Cen151 0.47 ex11 51k
o o
TMF BUFF IN |24
DTMF Cexi6 3.2u = j_r:n'fu )
$c B b= Ad Eex6-3
prom— o vrer RECT (23— 1o 111,004
l Cex16-1 047 ] | [pex6:3 0
&y REC2 221 .0 10| Cex64
| 22
3 Rex8
Cexs =Cex6-1
B 10 6.047u
(TOP VIEW)
Note! Unit (R (Q))
C(F)
External Components are only for reference.
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30

o

o 25
z —

[a]

o \M
o 20

c
S

- 15

°

k)

]

s

(] 20 40 60 80 100

Line Current || {mA]

MELODY GAIN VS. LINE CURRENT

2.0
$ VTH
~ 15 4
€ v
g 1.0 Us
3 /
3}
>0 /
a O.
8 /7
[72]

[+ 10 20 30

Supply Vottage Vg (V)

TONE RINGER SUPPLY VOLTAGE VS. SUPPLY CURRENT

O HITACHI
114 Hitachi America, Ltd. e Hitachi Plaza » 2000 Sierra Point Pkwy. « Brisbane, CA 94005-1819 « {415) 589-8300



