TEMIC U3760M B

Semiconductors

U3760M B
Application and Adjustment Hints

01.99 1



U3761M B TEMIC

Semiconductors

Information contained in this paper isintended to provide a product description. Such description does not in any way
constitute assured characteristics in the legal sense, nor do those design hints provide information regarding delivery
conditions or availability.

TEMIC Semiconductor GmbH makes no representation that the use or the interconnection of the circuits described
herein will not infringe on existing or future patent rights, nor do the descriptions contained herein imply the granting
of licenses to make, use or sell equipment constructed in accordance therewith.

The information presented in this paper is believed to be accurate and reliable. However, no responsibility is assumed
by TEMIC Semiconductor GmbH for its use.

Part of the publication may be reproduced without special permission on condition that author and source are quoted
and that two copies of such extracts are placed at our disposal after publication. Written permission should be
obtained from the publisher for complete reprints or trandations. We reserve the right to amend any of the informa-
tion without prior notice, including the issue of letters patent.

Important note: Application examples have not been examined for series use or reliability, and no worst case
scenarios have been developed. Customers who adapt any of these proposals must carry out their own tests and make
sure that no negative consequences arise from the proposals.

Authors;

Wilhelm Rauter
Joachim Kihnle

Publisher:

TEMIC Semiconductor GmbH
Theresienstralle 2

P.O.B. 3535

D — 74025 Heilbronn

Phone : +49 7131 67-2594
Fax :+49713167-2423
http://www.temic-semi.de

2 01.99



TEMIC U3760M B

Semiconductors

Table of Contents

(T T = | ORI 5
SPEECH CHTCUIT ...ttt b bbbt s e e et e b e be s bt ebenbeeseebenreeneeneens 5
D= TR 5
] 0 ST 5

Adjustment Procedurefor the SPeech CirCUIL ..o 6

AJUSEMENT HINES....oeieieeeee ettt bbbt e e e bbb enes 7
(DO @ 7= = o (= 1 oSSR 7
AC TMPEABNCE ...ttt bbbt bt e st et e s e e e beseeabenbeebeene e e eneeneennas 8
Transmit Gain and FrequenCy RESPONSE ........cccviiiieerie e seesie e see e ae e sre e e sae e sreesreenne e 9
Receive Gain and FrequenCy RESPONSE..........cciiiririeieeie ettt 10
F O @ == ot U= oSSR 10
S0 [N 1] SR 12
DT = USSP U ST P PPTURPPSTPRPRPR 12
L1016 PP 14

01.99 3



U3761M B TEMIC

Semiconductors

4 01.99



TEMIC U3760M B

Semiconductors

General (then 20 pps is selected) or to leave MODE
open, then 10 pps is selected (Pin MODE).

The U3760MB is suitable for low-voltage, : . , _

low-end telephone applications. It consists of a Flash times can be realized with the keys:

dialer, aringer and a speech circuit in asingle *© F1= 94ms

« F3=600
The following sub-chapters describe the avail- - Dnjl'sl\/IF dialing i iable b .
able functions of the dialer, the ringer and the emporary 'aling 1S avarlable by using
speech circuit. the key */T

» Changes from pulse dialing mode (MODE =
Speech Circuit GND or floating) via .key *IT to DTMF

o ) . - mode, whereas pressing the key */T does

The speech circuit contains atransmit amplifier not cause a DTMF signal but a key-tone
suitable for dynamic, electret and piezo control signal to be sent out (see also timing
microphones, and a receive amplifier for diagram in the data sheet).

driving dynamic earpieces. The latter is either
connected symmetrically to RECO1/ RECO2
via CREC2 or asymmetrically connected to _ C _
RECOL against ground via CREC2 (see figure _The re-dial fu_nctlon is ava_ulable when key R/P
7). The output amplifier can drive the piezo is pressed first after going off-hook. If the

earpiece. The speech circuit also offers mute number of digits is >32, re-dialing is impos-
possibilities — internally by means of the diale?P1e- When key R/P is not the key pressed first

or externally by using Pin MUTE (internalaﬁer the off-hook condition, the next digit is
pull-up resistor). sent out after a pause of 3.6 seconds.

The dialer logic is driven by a 3.579545-MHz

» If MODE = "High", key */T delivers a
DTMF output signal

Dialer oscillator, stabilized by a crystal or a ceramic
To control the dialer functions, 16 keys (Pin £&sonator of 3.579545 MHz. Due to internally
C1/C2/C3/R1/R2/R3/R4) are available. integrated capacitors, no additional external

indicati h Kev | d duri components are needed when using a ceramic
For indication that a key Is pressed during,qqnator The latter is possible as the frequen-
pulse mode, the dialer has a key-tone ouUtUf yeviation of the chip is low (see table 3).
signal (Pin KT).
The break-make ratio can be selected either E;:inger

connecting pin B/M to groqnd (result.ing in 4rhe U3760MB has a two-tone ringer. Adjust-

ratllo of 33/67) or .by leaving the pin oper]ng the oscillator frequency affects the repeti-

which leads to a ratio of 40/60. tion rate. Furthermore, the IC has an adjustable
DTMF mode can be selected by connectingnging impedance, an adjustable threshold for
MODE to High = \bp2. PULSE mode can bethe ringing voltage detection and an adjustable
selected by connecting MODdither to ground ringer volume.

Table1l. Mode selection

MODE =
Low = GND = 20 pps Open = floating =10 pps High=Vpp, = DTMF
B/M = Low = GND = 33/67 16.5 mg/ 33.5 ms 33ms 67 ms DTMF mode
B/M = Open = float. = 40/60 20mg/ 30 ms 40 ms/ 60 ms DTMF mode

pps = pulse per second
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Adjustment Procedure for the Speech Cir cuit

Main stepsin telephone adjustments:
Step 1
Adjust the DC characteristic (due to the influ-

ence of RIMP1 and RIMP2, this step has to be
carried out first).

Step 2

Adjust the AC impedance (also caled return
loss), for example, 600 R or complex imped-
ance (e.g., in Germany).

Note: Never change the impedance after the
second step, otherwise all further steps must
be carried out once again (especially the
side-tone adjustment).

Step 3

Adjust the transmit gain and the transmit fre-
quency response.

Step 4

Adjust the AGC (Automatic Gain Control =
gain correction dependent on the line current).

Step 5

Adjust the side tone (make sure that the im-
pedance is already adjusted, see step 2).

6. Step. Adjust the receive gain and the receive
frequency response.

The following adjustment steps are inde-
pendent from step 1 to 6 (i.e., they can be
carried out before or after step 1t06).

Step 7

Adjust the ringer impedance.

8. Step.

Adjust the ringer oscillator.

9. Step.

Adjust the ringer threshold.

10.Step.

Adjust the ringer volume.
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Adjustment Hints

DC Characteristic

The resistor RDC1, connected from Pin RDC
to ground, sets the slope of the DC character-
istic (seefigure 3).

RDC1
RDC — O—H
39 R BR3
1w
Figure 1.
— 0
@ TIP
RDP2
RDPL 33K
100k
T3 LINE
ROP3 B2 B3
27Kk
BL B4 RING
T2 T O

IL
—

GND

ao

Side-tone

Transmit
amplifier Vv

amplifier
Pt

RECIN
\Y|

Instead of using the bridge BR3, a diode can be
added to shift the complete DC characteristic
inparallel.

At the maximum possible current in an appli-
cation, adjust the voltage to lessthan 10 V.

Calculation of the circuit’s power dissipation in
speech-/DTMF mode:

Puszeoms =
VL x|, — [RDC1x IRDC1]

— [(RIMP1 + RIMP2)x 2 mA]

Vtip/ring

The DC operating point in
speech modeis given by:
Vtip/ring = Vroc1 + Voffsat

+ 1, X (RIMP1 + RIMP2)
+ lg X RIMP2
+ (RIMP1 + RIMP2) X | gectr
+ Veesat (T3)
+ 2% Viode

&= 270 pA, 11 =1.2 mA, Wt = 2.84 V

Supply-
current
generator

lV offset

RDC

Figure 2.
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LinevoltageV, /V
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RDC =56 Q

N

8

= RDC=39 Q

7

= RDC=27Q

N
e

0 10 20 30 40 50

60 70 80 920 100

Linecurrent I ./ mA

Figure 3. DC characteristic (typ.)

AC Impedance

To adjust the AC impedance, see figure 4.
For 600-R measurement results, see figure 5.

In general, the AC impedance consists of:
(RIMP1 + RIMP2), CIMP1 and CIMP2.

In a telephone application, there might only be
a resistive impedance such as, for example,
600-R; or a complex impedance such as ZR,
e.g., in Germany.

Resistive impedance:

(RIMP1 + RIMP2), CIMP1,;

where CIMP1 isfor AC coupling only.

Complex impedance:

(RIMP1 + RIMP2), CIMP1 and CIMPZ;

where CIMP1 is for AC coupling only and
CIMP2 is used to redlize the complex imped-
ance together with RIMP1 + RIMP2.

Theratio RIMP1 to RIMP2 depends on the DC
characteristic, the maximum transmit and the

Table 2. AC adjustment

maximum receive level on V| (this depends on
which country is concerned). For applications
using high DC characteristics, RIMP1 may
have the value 0. In this case, the AC imped-
ance consists of RIMP2 and CIMP1 (resistive
impedance) or RIMP2, CIMP1 and CIMP2
(complex impedance).

Please note that each low-ohmic resistive load
from the positive supply of bridge-to-ground
influences the AC-impedance adjustment. This
is valid especialy for the resistor RDP3
(necessary for biasing transistor T3). The char-
acteristic of RPD3 is as if it were connected in
paralel to RIMP1 + RIMP2.

Example (neglecting RDP3):
Line=600Q O (RIMP1+ RIMP2) =620 Q
Line=900Q 0 (RIMP1 + RIMP2) =910 Q

Table 2 shows the AC adjustment for severa
countries (application circuit as shown in
figure 22, RDP3 = 2.7 k).

Country RIMP1 RIMP2 CIMP1 CIMP2
Japan 390 300 220u 22n
Great Britain 330 560 220u 220n
China 330 390 220u 68 n
Germany 560 330 220u 68 n
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The test circuit for line-impedance adjustment
isshown in figure 4.

1
I 100 pF
47 uF=—

&)

600 ZPABX

TP =\

IL
U3760MB g RIMP
i

ZIMP

600 { H CIMP

RING

Figure 4. Test circuit for line-impedance adjustment

Best matching for the line impedance can be
achieved when the bridge is balanced (i.e.,
ZIMP = ZPABX), where ZPABX is the imped-
dance which should be matched.

Return losses are acceptable if RL is mini-
mized [RL (dB) = L2 (dBm) - L1 (dBm)].
Figure 5 shows an example of AC-impedance
adjustment.

Transmit Gain and Frequency
Response

The entire gain consists of a fixed microphone-
amplifier gain and a constant transmit ampli-
fier gain.

Typical return-loss measurement for 600

The output level on the line is dependent on the

AC impedance and the microphone-ampli-fier

input level. The only method of adjusting the

transmit level isto adapt the input circuit to the
microphone sensitivity.

* In the case of an electret microphone, the
level as well as the frequency response can
be adjusted via RMI11/ RMI12/ RMI13/ RM 14/
RMI16 and CMI1/ CMI12/ CMI4.

Both resistors — either RMI1/RMI2 or RMI6
— are recommended for gain adjustment.

* In the case of a dynamic microphone, the
microphone can be connected directly to
MIC1/MIC2. If a level reduction is neces-
sary, this can be done via a parallel resistor.
The frequency response can be affected with
a parallel capacitor or by changing the
housing conditions (damping material, addi-
tional holes or the hole diameters of the
microphone).

Another possibility of adjusting the level as

well as the frequency response is connecting a

network between pins MICO and TIN. This is,

however, not recommended, as a net between
these two pins will not only influence the
transmit signal but also the DTMF signal.

Q (referred to the application circuit figure 22)

-10
12 e
-14
8 -16 ‘\
8 s
S 20 AN 600-R termination ——
5 \
r _» RIMP2=300R, __ |
RIMPL=39%R
24
-26
0 500 1000 1500 2000 2500 3000 350(
Frequency (Hz)

Figure 5. Example of ac-impedance adjustment
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Transmit frequency response

 CMI4 cuts high frequencies and reduces
electromagnetic influence (EMI).

* CMI1 and CMI2, aong with RMI6, cut low
frequencies.

* CTIN cuts low frequencies, and also affects
the DTMF frequency response.

The input impedance of the microphone
amplifier is 75 kQ typicaly.

The output impedance of the microphone
amplifier is
* 400 Q typ. in speech mode

* 16 ka typ. (biason) in dial mode
theinput impedance of TIN is5.8ka typ.

Electret micro

100 nF 100nF CTIN
RMI6 I_
5.6k ‘
MIC1 MICO| TIN \A

MICZ‘

Micro
amplifier
fix gain 30 dB

Figure 6.

Recelve Gain and Frequency
Response

Receive gain

is a voltage divider for the receive signal (see
figure 2).

Maximum gain is achieved if RIMP2=0R.

Make sure that the sum of RIMP2 and RIMP1
is aways kept constant so as not to affect the
AC impedance.

A further adjustment possibility is to use a
resistor in series with the earpiece (RREC1).

Receive frequency response

The frequency response can be adjusted high
ohmic via an RC net at RECIN (CREC1, 60 k
typ.) or low ohmic at the ear-piece output
RECOL/ RECO2 or directly at the ear piece.

* CRECY CREC2 cut low frequencies
CRECS3 cuts high frequencies

* An increase of RREC1 also increases the
receiver's dynamic range

* Anincrease of RIMP2 decreases the RECIN

input (as a result, the total RX gain is
smaller)

An adjustment at RECIN is not recommended
as this could influence the side-tone charac-

teristics.
Recave ST li CREC1
attenuation ‘ RECIN| T 47rF
CREC2 H1
CREC3 |
— RECO?| g5 100 T
% Receive TOF(QJERC’: 1
amplifier
Figure7.

AGC Characteristic

The resistor RAGC1 defines the amount of
gain reduction for transmit and receive mode.
An open input de-activates the AGC.

The receive gain can be adjusted by modifying Please note that AGC characteristic is influ-
the ratio of RIMP2 to RIMP1. RIMP2/RIMP1  enced by the DC characteristic (RDC1). There-

10
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fore, the adjustment of the DC characteristic A typicad AGC characteristic is shown in
has to be carried out first, as it is stated in the figures 9 and 10.

chapter "Main Adjustment Steps’, and must
not be changed afterwards, otherwise the AGC
must be adjusted once again.

Please note aso that in diad mode, the AGC 12k
function is switched off.

AGC  RAGCL

—

Figure 8.

bl

1

gain (relative) / dB
/

0 10 20 30 40 50 60 70 80 0 100
Linecurrent | |/ mA

Figure 9. AGC characteristic (typ.), receive mode

0 _l_ g
I
1

Vi

pd

U

N
—
/]

1
w
L~
Vi

gain (relative) / dB
/]

4
A

0 10 20 30 40 50 60 70 80 90 100
Linecurrent | | / mA

Figure 10. AGC characteristic (typ.), transmit mode
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Side Tone

The amplified microphone signal controls two
current sources, Imog and lg. The ratio of lmed/ls
is 20. An increase of Imog Will also cause I to
increase. The line voltage V. will then go
down, while the voltage across Zg (V) Will
go up. If the side-tone network Zg is perfectly
matched to the lumped line impedance Z_
(impedance of the telephone RIMP1 + RIMP2
in parallel to the impedance of the line itself),
the voltage at ST will remain constant, thus
resulting in a perfect side-tone cancellation.

This description assumes, that RIMP2 is 0 Q
(Zg is directly connected to V). In al other
cases, the voltage divider RIMPL/ RIMP2 has
to be taken into account as shown in the
equation for the constant a (see below).

MIC1

MiC2

I mod
- YL

Zsr
Vast T

MICO

Zg =axXZ
2220 % RIMP1
RIMP1 + RIMP2

How to adjust the side-tone networ k

* Monitor RECOVRECO2 while tuning
RST1, RST2, CST1 until a flat frequency
response characteristic is gained.

 For first try, use the following estimation:
RST1 + RST2 is about 20 times the parallel
impedance of RIMP1 + RIMP2 and the real

part of ZLT, the line network termina (do
not forget the parallel impedance of RDP3).

* As afirst approach, try to use the ratio of
RSTURST2 while keeping CST1 (about
2.2 nF) constant.

RECO1

Figure 11.

* Then change CST1 while keeping the ratio
of RST1/RST2 constant.

* For fine adjustment, repeat the second and
the third step to achieve a better result.

In certain cases, especialy if the DC character-
istic is flat, the receive level high and the line
current low, the negative half cycle of the
receive signal might cause dynamic range
problems, thus making it impossible to adjust
the side tone. In such cases, RIMP1 and
RIMP2 act as a divider for the receive signal
and can prevent the dynamic range problem.
However, if the receive signal is divided, the
receive output level is reduced.

Transmit
amplifier v

@

Side-tone 4.7
amplifier

<y

R

Receive
attenuation

‘ RECIN |

CREC2

l ‘ RECO1 I | | 22uF
T I Dynamic
earpiece
RECO2 s
— I

Receive RREC1

£

amplifier 100R

Figure 12.

Dialer
Pulse dialing (seefigure 14)

For pulse dialing, there is no adjustment neces-
sary. The dial pulse comes from pin DP and
goesto T2/T3 to realize the break/ make.

For T2 and T3, it is recommended to use bipo-
lar transistors instead of MOS transistors. This
is because during low supply-voltage opera-
tion, a MOS transistor might not work due to
his high threshold voltage.

12

01.99



TEMIC

Semiconductors

U3760M B

DTMF filter (seefigure 13)

In most countries, a DTMF filter is not needed.
If a DTFM filter is necessary, the following
procedure has to be carried out:

Use the structure shown in figure 13 and adjust
the components to fulfill the desired specifica-
tion. The DTMF signal is finadly fed into the
transmit path on pin MICO.

CMF2 |—| MICO

RMF2

MFO

Vbb2 L1

CRING1
820 nF
250V

RDP1 470R
100 k

4 LINE

BZ/Q( B3| RvD1
5M
B1 B4 RING
J‘_ O
Vi GND
Figure 14.

M ode switching

* Pin MODE selects DTMF/pulse (10/20 pps)

* B/M ratio in pulse mode is selected by BM

* The DTMF signal remains as long as the
key is pressed

DTMF output frequencies

Ceramic resonators from MURATA can be
connected directly to XT and XTB; externa
components are not needed.

The maximum frequency error can be calcu-
lated by the formula:

Errorna = (dider error) + (xtal deviation from
3.579545 MHz) + (xtal tolerance range)
Example: CSA3.58MG300 — FGA

given xtal frequency = 3.566 MHz
Deviation from 3.579645 MHz is -0.38%

The maximum frequency deviation gained
from the specified value is:

* R2:-0.52% — 0.38% — 0.4% = -1.3%
 R1:+0.74% — 0.38% + 0.4% = +0.76%

Table3. DTMF output frequencies
(oscillator: 3.579545 MHz)

Specified/Hz | Actual /Hz Error %
R1 697 699 +0.28
R2 770 766 -0.52
R3 852 848 -0.47
R4 941 948 +0.74
C1 1209 1216 +0.57
C2 1336 1332 -0.30
C3 1477 1472 -0.34
MFO, MICO

MFO is a source-follower output. A 10-k to
22-k resistor at MFO to ground is necessary for
current flow. Direct AC coupling overdrives
the TIN input. Therefore, a series resistor has
to be used to achieve an appropriate TIN level.
Biasing of the MFO output is about ¥pM
during dial mode only. MFO is grounded by an
internal N-channel FET, except when bursting
out the DTMF signal.

The MICO output bias is always 1.0 V.

Vop1, Vob2

The line current is controlled by make/ break
action during pulse dialing. During the break
period, there is no Vfrom the line. Due to this
behavior, \bp; is no longer fed from the line
current and ¥p, becomes the supply voltage
of CVDL1. For this reason, CVD1 needs a rela-
tively large capacitor<220 uF).

Max. current consumption atpW, = 2.5 V:

Pulse dial mode  pbi + Ipp2 < 600 LA

DTMF mode boi + lbp2 <1 MA

01.99
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Flash mode lop1 + Ipp2 < 500 pA Memory retention for re-dial
Vpp2 Operation range: 2.0 Vup to 5.5 V. The re-dial function is possible whenyps >

When the line current is high, a 5-vV ZenefO V and the last number is 32 digits.
diode is necessary ab¥.. It also ensures ESD Puring on-hook state, there is n@p{ supply.
protection. When CVD1 discharges andhy < 1.0 V, the
re-dial memory is not retained. To avoid this,

Please note that in pulse-/DTMF dial mod e current must be supplied directly from the
microphone and receiver are both muted by t Q - D€ Supp oy
[Ine through a high-impedance resistor. In the

dialer. Muting can also be activated by arétandard application circuit, this can be
external switch to GND at pin MUTE. pp ’

achieved by RVD1 =5 K/ RVD2 = 220
GND1, GND2 (see figure 14).

GNDL1 is internally connected to the speecH{ey tone

and ringer-block ground. GND2 is internallyin pulse dialing mode, each key strike gener-

connected to the dialer-block ground. Thesstes a 50-ms burst of 1240 Hz to indicate key-

two grounds must be connected together &®ard activities. This signal can be fed to the

close as possible to the pins GND1, GND2. earpiece as shown on the demo board sche-
matic. The loudness can be adjusted by means

DTMF monitor volume of RMEL1 and CMEL1. If RMEL1 > 10 Kk,

The tone output can be monitored at the MEL1 can be omitted in some applications.
receiver during DTMF dialing. The U3760MBpyjyacy

turns off the side-tone amplifier during I:)TMFThe “privacy" function is a convenient feature

output and mutes the receiver amplifier b}//\/hen muting during conversation is desired.

29 dB approx. This mute Igvel s fixed. The VThe PRIVACY pin has an integrated toggle
output tone signal goes directly to RIMP2, to_ .
: Switch and can be controlled between normal

the side-tone network and to RECIN. Mean- o ;

i . e mode and mute as its input switches from
while, the side-tone amplifier is off. Therefore

) . : HIGH to LOW.

the receiver sound is only determined by the

line signal. If this function is not used, PRIV pin can be left
open. When the peripheral noise is high, this
The tone output from Vis divided by RIMP1 noise may switch the PRIV function on and off,
and RIMP2, and fed to RECIN. Betweenesulting in unstable speech function. Connect-
RECO1/2 and RECIN, it is muted by 29 dB.  jng the capacitor to ground or a 100-kesistor
Example: of from PRIV pin to V increases the noise
immunity. In order to debounce the key, a

Teapacit th ted t d.
between VY and \{. The signal is fed from the apactior mustbe connected to groun

connection of RIMP2 and RIMP1 to RECIN Please note that the privacy function is reset
the following tone-signal level is expected agutomatically by the MUTE signal or by going

RECO1/RECO2 regardless of the line condRn-hook.

tions. Ri nger
(monitor output at RECO1/RECO2) = Ringer impedance
(DTMF output level at V) —

(loss of divider 6 dB) — (mute = -29 dB). In on-hook condition, a telephone must have a

well-defined input impedance for incoming
ringing signals at Tip and Ring.

14 01.99
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The U3760MB uses a standard input configu-  If this feature is not needed, the diode DRING1
ration (see figure 15) which consists of the must be shorted.

series resistors RRING2 and RRINGL1 plus the

decoupling capacitor CRING2 and the input Ringer melody

impedance of the chip. The red part of the The ringer circuit of the U3760MB generates a
input impedance is mainly formed by the two  yo-tone melody. The tone frequencies and the

resistors. A total value of about 2 ka will guar-  gydio-sequence frequency are controlled by a

cialy at low frequencies (< 20 Hz), the major _ _ _
part of the input impedance is given by the Thus, changing tone frequencies will also
capacitor CRING2. A range of 0.8 pF iFhange the audio-sequence frequency. The

1.5 pF will suit almost every specification. ~ 'atio of the higher output frequency to the
repetition rate is fixed to,f/f, = 80.

The inputimpedance of the chip is in the rang]ehe audio-sequence frequency can also be cal-
of 5 ka to 8 ko (see figure 21). This is valid as

long as the chip is below the turn-on threshol%lLIIateOI by = 0e/320.

and thus the output stage is off. The oscillator frequency is defined by R and C
connected to pin RCK. It is recommended to
Ringer threshold use 75k <R<330 ko

The start-up threshold for the ringer outpu@Nd 470 p= C<2.2 nF

signal is adjustable in a very wide range byhe oscillator frequency is given by the fol-
simply modifying the resistor RTH1(see figurdowing calculation (see also figure 17):

19). DC values between 10V and 24V at 1

Vrac can be chosen. Figure 20 shows thh=(UB—UA)XTXC

resulting adjustment range in the standard

application. t, =RxCx In?

The comparator in the chip uses a hysteresi B

with a fixed lower threshold of about 5.6 V aw%ere Uf _ 0362 \\//typ.

Vriac. Once the ringer has reached the upper IU B 4'2(;5 Af);p

threshold, it will continue to drive the buzzer B HA YD
as long as the Mac voltage remains above g5 ¢ = 1 _1

5.6 V. ot +t, T

In some countries, the ringer must stop at ghe audio-sequence frequengy,i$ a function
certain time after the input signal at TIP andf the oscillator frequency, derived from inter-
RING has disappeared. In those applications,na| dividers:

diode, DRING1, must be added. The full-wave ;

rectified signal at ¥ac will then be used to f, =-°%

trigger an internal mono-flop. As long as the 320

mono-flop is periodically re-triggered, theexample:

circuit will continue with the melody. As soon erived from the oscillator frequency and the
as the input pulses disappear, the chip will wa'R 9 y

until the time of the mono-flop 4t = 65 ms) ratio of low frequency to high frequency, the

has elapsed and automatically stop the melod§9'"9 frequency isi/fy. = 5/4 which means:

enerator. f f
’ fi = o= andf, =-2=

01.99 15
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Examplee R=150k and C=1nF
(seefigure 18)

MICO
Speech mode: = 400 Q

_ 1 dial mode: = 16 kQ (bias on)
o t, +1, Tin: = 5.8kQ
— 1 — 4079 Hz Vi: ACimpedance > 50 kQ
42'0 A x1nF +150k x1 nF x In 4.923 ST: High input impedance
K (= 290 YA current source)
" RECIN: = 60 kQ (input)
us, . .
1 RECO1/RECO2: 1@ (differential, output)
fu = ZfoSc =1020 Hz, Vriac: diodex 2 (series) + 80®
1 Tha: = 30 kKQ
f, ==f.. =816 Hz,
5
f, = fos —15 71, 1
20 UB
RBUZ1
ouT T# 47k N — e __
Piezo ELEQ >
buzzer time
ty ty
Figure 16. .
Ringing loudness Figure 17
To adjust the ringing volume, aresistor in series
to a piezo transducer is used (see figure 16).
I mpedances of some ports | || o b RCK
c
« MFO | R
Active: low impedance (source follower) ! —
others. ground (NMOS switch on) Figure 18
16 01.99
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Figure 19. Threshold switch on ringer voltage (Vriac = frrha Measured values)
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Figure 20. Ringing-voltage threshold (typ.) at tip/ring as a function of the ringing frequency
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Figure 21. Ringer impedance in off-state (typ.)
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Figure 23. Typica application for Germany
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