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This catalogue is intended for
electronic engineers involved in the
design of telephaony equipment.
Itincludes only those components
likely to be of direct interest.

When selecting a component
supplier Philips is the natural choice.
We are backed by worldwide
research resources, plus
development, applicationiand
quality laboratories. Qurin depth
knowledge, our command of proven
technologies and our unequalled
mass-production experience, plus
our firm commitmentto meeting the
needs of the industrial and
professional sectors, mean that
when dealing with us, you deal with
a partner, not just a supplier.

Recognizingthe specific needs of the
telephony industry, we are well
aware of the need for an intensive
dialogue between equipment and
component manufacturers.
Detecting and keeping pace with
system trends is a prerequisite to the
development of new, advanced
components. Components that will
be required to provide a system life
of 25 to 30 years.

If you are seeking such a dialogue,
contact Philips, the company with
the broadest technological base in
the industry, and the one with a
proven record in innovation, in high
quality and in high velume
production.




SUBSCRIBER

Revolutionary changes in
subscriber-set design have greatly
increased the scope and guality of
the services offered. We offer many
components for this and the next

generation of subscriber equipment.

Noteworthy are ICs for line current
interrupt dialling or two-tone
dialling, ringing, speech/transmis-
sion ICs, and a special micro-
computer with peripherals such as
two-tone diallers, RAM and LCD

drivers.

For the future/Integrated Services
Digital Netwaork, we have-some
special ICs'in development —
particularly for the digital
subscriber set.

Besides ICs we offer dedicated
components far over-voltage
protection, quartz crystals, some
special MOSFETS, loudspeakers and
a complete LCD module.




EXCHANGE

Itisin exchangesthatthe real impact
ofelectronicsis going to be feltinthe
coming years, and virtually all the
standard electronic components you
will need for design and
manufacture will be available.
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DEDICATED INTEGRATED CIRCUITS FOR TELEPHONE SETS

Introduction

Over the past ten years advances in microcircuit
technology have resulted in the development of
microprocessors, memories, and dedicated |Cs
that are now beginning to replace the traditional
components of the subscriber set, to the benefit
of both its performance and appearance.

For example, ICs for interrupted current-loop
dialling (decadic or pulse) and for dual-tone
multi-frequency {DTMF) dialling allow the dial
to be replaced by a push-button keyboard. And by
replacing the carbon microphone with an active
type (electret or electro-dynamic) and using an
electronic anti-sidetone circuit, the speech and
transmission functions can be performed by an
IC. Speech and dialling functions can also be
integrated onto a single chip. In addition, the
bell will eventually be replaced by an electroni-
cally driven transducer with a variety of ringing
tones.

Microcircuits also allow incorporation of a host
of new features such as automatic redialling,
repertory dialling, automatic emergency-call
dialling, dialled number display, tariff-unit
metering, speech synthesis, hands-free and cord-
less telephone operation, and possibly a limited
amount of data handling.

Research is also progressing into developing an
Integrated Services Digital Network (ISDN}, in
which digitized voice, circuit-switched data and
digital signalling combined with packet switched
data can be processed. This trend will lead to the
development of ICs for interface and protocol
functions (firstly in office communication systems,
and eventually in the public network). ’

The long life of existing equipment and the fact
that their manufacture is often automated, means
that several years must elapse whilst new compo-
nents prove their operational and economic
superiority to the telephone authorities. Many

of the new components will therefore have to
work alongside the old ones, and the order and
speed of approach to all-electronic subscriber
equipment will not necessarily be the same in all
countries. We have therefore produced, or are
developing the wide range of microcircuits listed
on page 1 for telephones of the present and future.
We also offer a range of components for protection
against lightning and mains contact, MOS transistors
for current loop interruption, quartz crystals, loud-
speakers and a complete LCD module. In addition,
we are developing a wide range of components for
the subscriber line card, and for the ISDN.



ARCHITECTURE OF ELECTRONIC
SUBSCRIBER SETS

The first step in converting subscriber sets to
electronic operation will usually be replacement
of the rotary dial by a pushbutton keyboard
operating in conjunction with either a pulse
generator for interrupted current-loop dialling

or a tone generator for DTMF dialling. This
effectively divides electronic telephone pro-
duction into two main streams — one for sets
with pulse dialling and one for sets with tone
dialling. Subsequent steps are replacement of

the carbon microphone by an active transducer
such as an electret or electrodynamic microphone,
and replacement of the transformer hybrid by an
integrated speech/transmission circuit, The sequence
continues with the inclusion of features such as
repertory dialling, last-number redial, extended
redial, dialled number display, and tariff-unit
metering. There will also be some sets capable

of either pulse or DTMF dialling.

The ringer is a completely separate function and
can therefore be replaced by electronics at any
stage.

Telephones for pulse dialling

Fig. 1 opposite shows the architecture of three basic
pushbutton subscriber sets for interrupted current-
loop dialling using the PCD 3320 family of ICs.

Fig. 1a shows an insert unit to perform the dial
function in a conventional set with a transformer
hybrid. The muting relay inhibits the speech
function during dialling.

Fig. Tb shows a parallel circuit in which the line
current flows through either the speech part or a
dummy load, and is interrupted by the M3 output
of the dialling IC. Note: the conventional speech
circuit operating on two wires may be replaced

by a speech circuit without electronic muting
(TEA1062/1063). This allows the possibility of
operating the speech [C in the handset with only
a two-wire cable.

In Fig. 1c the dialling |C operates in conjunction
with a transmission 1C with common-line interface.
The latter works with either an electret or an
electrodynamic microphone and has a special input
for muting. For this function we have a variety

of speech/transmission 1Cs {TEA 1042, 1053, 1054,
1055, 1060 and 1061).
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{c) Pulse dial basic set with two ICs and common
line interface.

Fig.1 Subscriber set architecture for current loop interrupt
dialling {excluding ringer, cradle contact, polarity guard &
protection.



Telephones for DTMF dialling

Fig. 2 shows the architecture of four basic push-
button sets for DTMF dialling.

In Fig. 2a a DTMF insert replaces the rotary dial.
This requires a DTMF generator with output stage
and voltage stabilizer, e.g. the TEA 1077 or its im-
proved successor the TEA 1021, both of which
require a common contact to switch between
speech and dialling.

In Fig. 2b the electronic mute output of the

TEA 1043/TEA 1044 enables electronic switching
from dialling to speech, using a single-contact key-
board. As in Fig. 1b, electronic speech circuits like
the TEA 1062 and 1063 may replace conventional
anes.
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{a) DTMF insert unit replacing the rotary
dial in a conventional telephone set.
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(c) DTMF basic set with two 1Cs and
common line interface.

In Fig. 2c a CMOS DTMF generator operates in
conjunction with the speech/transmission circuit
with electronic muting. This incorporates a voltage
stabilizer and an audio output stage for both
speech and DTMF signals. Note, the range of
speech/transmission ICs referred to above in
connection with Fig. 1c can also be used in this
application.

Fig. 2d shows the application of a combined
DTMF/transmission circuit, the TEA 1046. Unlike
the TEA 1042/53/54/55/60/61/62 and 63, the
TEA 1046 has no line current controlled gain. It
does, however, offer an econcmic solution for
simple DTMF subscriber sets.
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(d) Electronic speech and DTMF on a single chip.

Fig.2 Subscriber-set architecture for dual-tone multi-frequency {DTMF) dialling
(excluding ringer, cradle contact, polarity guard & protection).



Telephones with extended features

Fig. 3a shows a subscriber set with additional
features such as last-number redial, extended
redial, repertory dialling, register recall and
dialled number display.

The PCD 3341 pulse repertory dialler/telephone-
set-controller can store ten 16-digit numbers. It can
also be augmented by connecting eight PCD 8571
CMOS RAMs to the 12C-bus (a two-wire serial 1/0
that can be used to connect peripherals to the

PCD 3341).

supply

1

Besides the serial RAM, an LCD driver, a clock/
timer circuit and DTMF peripherals PCD 3312 and
PCD 3311 are available (the latter intended to
operate with 4 or 8 bit microcomputers with
parallel interface).

Fig. 3b shows a variation using a general-purpose
microcomputer with parallel 1/0 in conjunction
with the TEA 1046 DTMF/speech/transmission I1C
{which has microcomputer compatible keyboard
inputs).
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Fig.3 Subscriber-set architecture with extended features.
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COMPARISONS

™~ — [30) <
™~ o~ <t <
S o S S
Bipolar DTMF generators < < <« <
Q Ll w 1]
[ = [ =
12L technology ° .
on-chip line adaption °
mute output . °
adjustable dynamic impedance ]
crystal oscillator frequency (MHz) 4,78 4,78 4,78 4,78
L d 15 10 10 10
0 A) Max. or guarantee
min. line current (mA) typical 12 3 8 8
number of pins 16 16 16 18
external filter components [2 R 2R 2R 2R
required to meet CEPT CS203 ] 2C 3C 2C 3C
recommendation L{15mH) L{15mH)
N ™ < w0 o — o ™
< 10 0 To] © 2 © ©
S =} [=] =} =] =} =]
Transmission 1Cs < < < < < < < <
w w w w L w wi w
- F F F = F = F
microphone inputs
low sensitivity — dynamic or magnetic [
medium sensitivity — dynamic or magnetic [ ® L] [
electret with source follower . ]
electret with preamplifier . ) ] ]
piezo-electric [} °
electret with preamplifier {loudspeaker) [
receiver outputs
dynamic or magnetic [ ° . ° . ] . °
piezo-electric [ . [ °
output for loudspeaker amplifier °
mode switch handset/loudspeaker °
electronic mute input L4
DTMF input °
voltage regulator
adjustable d.c. voltage ° ° ° .
adjustable d.c. resistance ° ° ° ° ° ° °
power down input °
- gain controf
control to be switched off ° ° ° ° [ [} ° °
adapted to 400 £ feed ° . °
adapted to 600 £ feed . ° ° °
adapted to 800 £ feed ° ° °
adaptable to exchange sypply voltage L) [} [ [} [ ° ° .




Pulse diallers with redial — PCD 3320 Family

o - o ™ <
8 5§ 8 8 8§ 8
(3] ™ 2] (32} 3] ™
ja) o] ja) ja) o] 0
g & g g 4 g
number of pins 18 18 18 28 18 18
dial-pulse frequencies {Hz) 10 10 10 10 10 10
or 16 16 16 16
or 20 20 20 20
mark/space ratio 3/2 3/2 3/2 3/2 3/2 3/2
or 2/1 2/1 2/1 2/1
interdigit pause duration (ms)
@ 10 Hz dial-pulse frequency 790 790 790 790 790 790
or 888
@ 16 Hz dial-pulse frequency 5156 515 515 5156
or 579
@ 20 Hz dial-pulse frequency 412 412 412 412
or 463
reset delay for line
power breaks {ms)
@ 10 Hz dial-pulse frequency 158 158 158 158 158 158
or 316
@ 16 Hz dial-pulse frequency 103 103 103 103
or 206
@ 20 Hz dial-pulse frequency 82,4 82,4 82,4 82,4
or 165
access-pause duration (s)
@ 10 Hz dial-pulse frequency 3,16 3,16 3,16 1)
or 6,32
@ 16 Hz dial-pulse frequency 2,06 2,06 2,06 1)
or 4,12
@ 20 Hz dial-pulse frequency 1,65 1,65 1,65 1)
or 3,30
max. number of automatically- 0 2 0 2 1 0
inserted access pauses
manually-insertable [} L} o °
access pauses
1/0s
M1, mute output ° L] ° [ [} °
M1, inverted output . ° .
M2, strobe output ° L
M3, M1-DP L] °
CL, clock output L4
APO, access pause output 2) ] o ° °
APR, access pause reset L]
AAE, automatic access-pause L]
enable
* key recognition [ [} [ [}

1) terminated by access tone or via keyboard
2) connected to HOLD input in PCD 3321/3324/3325

n






BIPOLAR ICs FOR TELEPHONE SUBSCRIBER SETS
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J L TDA1077

TWO-TONE GENERATOR FOR TELEPHONE DIALLING

This integrated circuit is a tone generator, supplying frequency combinations {in accordance with
CCITT recommendations) for use in push-button telephones.

The various frequencies are derived from a crystal-controlled oscillator followed by a sine-wave
synthesizer. 12 L technology is used, allowing the use of both digital and analogue functions. The built-in
current/voltage regulator and output amplifier substantially reduce the number of external components.
Only a quartz crystal of 4,783 MHz, a few resistors and capacitors are required. The circuit features:

— Stabilized working voltage.
— Frequency synthesizer.

— Adjustable output level.

— Output stage included.

— Two key roll-over provided.
— Keyboard inputs protected.

QUICK REFERENCE DATA

Working voltage Vp typ. 33V

Supply current range Ip 15 to 150 mA
Surge current (max. 100 us) Ig max. 850 mA
Low frequencies f 697, 770, 852 and 941 Hz
High frequencies f 1209, 1336, 1477 and 1633 Hz
Operating ambient temperature Tamb —25to0 +70 °C
Storage temperature Tstg —55to + 125 OC

PACKAGE OUTLINES

TDA1077P: 16-lead DIL; plastic {SOT-38).
TDA1077D: 16-lead DIL; ceramic {SOT-74}.

= PHILIPS  |[ »=




TDA1077

RATINGS

Limiting values in accordance with the Absolute Maximum System (IEC 134)
Input series resistance Rg

Supply current lp

Surge current {max. 100 us) Ig

Operating ambient temperature Tamb

Storage temperature Tstg

Junction temperature Tj

CHARACTERISTICS
Working voltage (d.c.)

lo =15 mA; Tamp =25 °C Vp
Supply current
TDA1077P Ip
TDA1077D Ip
- Low frequencies f
g High frequencies f

Frequency accuracy

Nominal output (adjustable by R3; see Figs 1 and 2)
Lower tones
Higher tones

Tolerance on total output level

Pre-emphasis

Maximum total distortion with respect to total level diot

Unwanted signal levels

23,4 kHz

13,4 kHz

> 50 kHz
Tone delay after actuation tq
Switch bounce elimination tsh
Keyboard resistance

Contact “ON"’ RKon

Contact “OFF" RKoff

min. 33
max. 150
max. 850
—25t0 +70

—55 to + 125

max. 125
typ. 3,3
< 38
15 to 80

15 to 120

697, 770, 852 and 941
1209, 1336, 1477 and 1633

typ. 0,2
< 15
-6 to—11

—41t0 —9

+2

121025

typ. 2
< 24
2 -30
-7 -33
typ. —40
typ. —80
< 7
typ. 1
< 10
> 300

* Values with recommended external components; see Figs 1 and 2.

mA
mA
oC
ocC
oC

dBm
dBm*
dBm*

ms

ms

kQ
39
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Two-tone generator for telephone dialling

TDA1077

APPLICATION INFORMATION

X1
‘;‘ I——‘Q 13 14 12 1

TDA1077 L] BT T
g 8 § g
8 |1 [15 15 |2 13 |6 T T T
oA 697 Hz ?/‘1#)‘2 /g?/‘
R3 - 770 Hz +/‘4+‘5+/=6+7
852 Hz +ﬁ¥/§+/‘9+7‘
941 Hz J,f&/coJ;/:J,/‘
keyboard

7274722

Fig. 1 Circuit diagram for telephone tone generator.

Internal resistance R; = 900 £2 when R2 = oo,
Internal resistance R; = 600 £ when R2 = 1500 £2.
R3 adjusts tone output level; exact value depends on load impedance and required output level.

Components

R1 metal film resistor MR25 5% 33Q
R2 metal film resistor MR25 5% 1600 2
R3 metal film resistor MR24 ~ 2k

C1 solid Al. electrolytic 6,3 V 4,7 uF
C2 met. pol. film cap. 10% {nugget) 27 nF

D1 transient suppressor bridge BZW10
X1 quartz crystal 4,783 MHz

e PHILIPS w ﬁ'”ggo
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TDA1077

APPLICATION INFORMAT!ON (continued)

L1

>|<j
16 ’j ’—‘9 13 |14 |12 |11

TDA1077 ol I I B
3l 8 K 8
[ I L
7 8_L2 15 |5 [4 |3 |6
ca ol a‘l ol a
697 Hz ?ﬁ?/;?/g /
R4 770 Hz +ﬁ1+f‘5+/‘5{>/‘
852 H PIAIA )
R2| | c3== R3 +EC1 j +.7+/}+.9+£
T sarre | LS L) LT
’ keyboard

72747231

Fig. 2 Circuit diagram for telephone tone generators including C.1.S.P.R. requirements. Low harmonic
distortion (—80 dBm at 50 kHz).

Components
R2 metal film resistor MR25 5% 1500 2 C1 solid Al. electrolytic 6,3 V 4,7 uF
R3 metal film resistor MR24 ~ 2k C3 miniature ceramic plate cap. 2% 10 nF
R4 metal film resistor MR24 1% 4,7 k&2 C4 met. pol. film cap. 10% 33 nF
L1 coil (33 £2) 15 mH D1 transient suppressor bridge BZW10
X1 quartz crystal 4,783 MHz
0 7274721
d
(dBm)
—33 4
SN
Ras
—50 oc’éive
~
\\
Fig. 3 Harmonic distortion. —100
0 10 20 30 40 50 60
3,4 f (kHz)
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Two-tone generator for telephone dialling TDA1077

16-LEAD DUAL IN-LINE; PLASTIC (SOT-38)

22 max -—— 825max ——

seating plane

7v5 72550416
1,2
16 15 1% 13 12 n 10 9 @ Positional accuracy.
™ Maximum Material Condition.
A Centre-lines of all leads are
within 20,127 mm of the nominal
1 2 3 4 5 6 7 8 s .
= position shown; in the worst case,
“ n “ .' n “ .' the spacing between any two leads
! ! ! may deviate from nominal by
0,254 mm.
top view

B Lead spacing tolerances apply
from seating plane to the line
indicated.

Dimensions in mm

SOLDERING

1. By hand

Apply the soldering iron below the seating plane (or not more than 2 mm above it).
If its temperature is below 300 ©C it must not be in contact for more than 10 seconds; if between
300 OC and 400 ©C, for not more than 5 seconds.

2. By dip or wave

The maximum permissible temperature of the solder is 260 ©C: this temperature must not be in
contact with the joint for more than 5 seconds. The total contact time of successive solder waves
must not exceed 5 seconds.

The device may be mounted up to the seating plane, but the temperature of the plastic body must
not exceed the specified storage maximum. If the printed-circuit board has been pre-heated, forced
cooling may be necessary immediately after soldering to keep the temperature within the permis-
sible limit.

3. Repairing soldered joints
The same precautions and limits apply as in (1) above.

PHILIPS w (J“'y”’s"
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TDA1077 J

16-LEAD DUAL IN-LINE; CERAMIC (SOT-74)

20,32 max 8,25 max
e : i
o
S | .
o , T |
£ 53
g max
g 4 038 l | i |
- min | |
4 , i* 076 B :l I{
4z ~sko,25 |
' poze@ s f | l
| | | | , i i | | le—[87 —.Lf \
1,27 10,0
max 78 72555001
->‘ 1,5 ‘q—
- ﬁ Jﬁ ﬁmﬂ Positional accuracy.
- 16 15 16 13 12 11 10 9 @ v
- M Maximum Material Condition.
e —— - —— - —— ﬁ_ A Centre-lines of all leads are
within £0,127 mm of the nominal
1 2 3 4 5 6 7 8 position shown; in the worst case,
‘_Tj E’ l—|_| the spacing between any two leads
may deviate from nominal by
+0,254 mm.
top view .
B Lead spacing tolerances apply
Dimensions in mm from seating plane to the line
indicated.
Remarks
1. Leads are given positive misalignment so that they grip after insertion.
2. Leads are Ni-Fe, pure tin plated.
22

e ( PHILIPS @



TEA1021

DTMF GENERATOR FOR TELEPHONE DIALLING

This integrated circuit is a dual-tone multi-frequency (DTMF) generator, supplying frequency
combinations {in accordance with CCITT recommendations) for use in pushbutton telephones, with a

common contact on the keyboard for muting.

The various frequencies are derived from a crystal-controlled oscillator followed by a sinewave

synthesizer.

12L technology allows digital and analogue functions to be implemented on the same chip. The built-in
current/voltage regulator and active output amplifier substantially reduce the number of external
components. Only a quartz crystal of 4,78 MHz and a few resistors and capacitors are required.

The circuit features:

— wide operating line current range

— operating voitage down to 1,3 volt

— no individual tone level adjustment required
— temperature stabilized signal levels

— line current independent signal levels

— output stage and line regulator included

— all pins protected against electrostatic discharges
— two key roll-over provided

— operates with a low cost quartz crystal

— few external components required

VF

0sc 0OSC/NS VP
‘10 9 16
0SCIL- CURRENT LINE 15
— - — TEA1021
LATOR { STABILIZER REGULATOR
T T L
—_——  — —_— — —_—— _—_—— e
r - ¥ =7 3
[ 398,56 — :
KHz PROGRAMMABLE DIGITAL TO
! DIVIDER COUNTER —»—{ ANALOGUE
1209 .. .1633Hz NVERTER
T.,. =12 F—_ = ] | I —— N C_O,_ _._E___
PROGRAMMABLE DIGITAL TO
| DIVIDER COUNTER |—»—| ANALOGUE
| 697...941Hz CONVERTER
Le——1
¥
]
ACTIVE
KEYBOARD LOGIC | OUTPUT STAGE
6 (3 4|5 111214 [13 |8 E 2 L1

Xg X3 Xg X3 Yo Y1 Y2 Y3 DAC F Fo VN

Fig. 1 Block diagram (dotted lines are stabilized supply rails).

PACKAGE OUTLINES

TEA1021P : 16-lead DIL, plastic {SOT-38).
TEA1021D: 16-lead DIL, ceramic (SOT-74B).

7286487

£
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TEA1021

RATINGS

Limiting values in accordance with the Absolute Maximum System (IEC 134)

Supply current Ip max. 150 mA
Surge current (tp < 250 us) Ig max. 850 mA
Input series resistance Rs min, 18 Q2
Operating ambient temperature range Tamb —25to +70 OC
Storage temperature range Tstg —55to +1256 °C
Junction temperature T; max. 125 ©°C

CHARACTERISTICS
VN=0V;Tagmb=—-25to +70 OC unless otherwise specified.

symbol | min. typ. max. unit | conditions
operating voltage
d.c.; =l =10 mA Vi 2,8 3,3 38 |V
line current
level — 7 dBm I 10 8 120 | mA
level — 2 dBm L 12 9 120 | mA
internal impedance Z; 640 900 1150 | & 300 — 3400 Hz
tone frequencies
low fx0 - 697 - Hz
fx1 — 770 - Hz
f - 852 — Hz
fzg _ 941 _ Hz frequency
. . quartz crystal
high fyo - 1200 - | H 4782720 Hz
fy1 — 1336 - Hz
fy2 - 1477 - Hz
fy3 - 1633 - Hz
dividing error — — 0,11 %
nom. output level
lower frequency VLG — — —6 | dBm | adjustable
higher frequency VHG — - —4 | dBm | adjustable
tolerance
on output level AVy 2 — 2 | dB
pre-emphasis 1,3 2 2,7 | dB without filter components
distortion with respect to
total level dtot - —34 -24 | dB maximum tone level and
with first-order filter
start up time tg — 5 - ms with recommended
external components
switch bounce
elimination tsh 1 1,5 2 | ms
required keyboard
resistance
contact on Rk on - - 10 | k&
contact off Rk off | 500 — - k2
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DTMF generator for telephone dialling TEA1021

PINNING
U 1 \ negative |
vy [ ]V N gative supply
N [: j P 2 Fo filter output
Fo [ 2] [15] vr 3 X1 row keyboard input 1
4 X2 row keyboard input 2
x Y
! E E 2 5 X3 row keyboard input 3
X2 E 13] ¥a 6 X0 row keyboard input 0
TEA1021 7 F; filter input/input audio amplifier
X Y i
3] 2] Y1 8 DAC output DAC/DTMF tones
Xo [ 6] [11] Yo 9 OSC/NS oscillator/noise suppression output
10 0sc osciflator input
Pl 10] osc .
11 YO0 column keyboard input 0
oac[& | [ o] osc/ns 12 Y1 column keyboard input 1
- 13 Y3 column keyboard input 3
72786484 14 Y2 column keyboard input 2
15 A2 input low-pass filter
F
Fig. 2 Pin designation. 16 Vp positive supply

Rz |
| X1 | |r2
I
RSD 16 9 |2 |0 13 |14 [12 11
+
D1 |
| TEA1021 Lo I I~
| 3 8 X 8
line o o I ©
| i 7 8 15
; J ? 1<|>f2 YA
R R
1 T IV
0
- keyboard 7284833.1
Fig. 3 Application diagram with first-order filter.
R1 metal film resistor MR16 1% see Fig. 7
R2 metal film resistor SFR16 5% 3,3 MQ
R3 metal film resistor SFR16 5% 18Q
R5 metal film resistor SFR16 5% 2700 Q2 (for Z, =600 £;
no resistor for Z, = 900 £2)
C1 metallized polyester film capacitor see Fig. 7
Cc2 solid aluminium electrolytic capacitor 6,3V 4,7 uF
D1 polarity guard and
transient suppressor bridge (see Fig. 6) 2 x BAS11 and 2 x BZW03-..
X1 quartz crystal 4,783 MHz
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TEA1021

B

 —] R2

16 9 10 13 14 12 11

D1 _1:

: TEA1021 2 2 2 £

line c4 +~ ] 5 12 13 16 g g 'E' g
—L |697Hz ‘1 ‘2 -3/’
1relzenel
T 37 o oloo
852 Hz +/’7+ﬁ+ 9+/‘
941 Hz (JJ/eJ)‘OA)f(J)[
keyboard 7Z84834.1

Fig. 4 Application diagram with second-order filter to minimize harmonic distortion {meets CEPT
CS203 requirements).

R1 metal film resistor MR16 1% see Fig. 7
R2 metal film resistor SFR16 5% 3,3 MQ
R3 metal film resistor SFR16 5% 1880
R4 metal film resistor SFR16 5% 270 k&2
C1 metallized polyester film capacitor see Fig. 7
c2 solid aluminium electrolytic capacitor 6,3V 4,7 uF
Cc3 miniature ceramic plate capacitor 180 pF
c4 metallized polyester film capacitor 22 nF
Cc5 solid aluminium electrolytic capacitor 6,3V 4,7 uF
D1 transient suppressor bridge (see Fig. 6) 2 x BAS11 and 2 x BZWO03-..
X1 quartz crystal 4,783 MHz
Yo= Yqy= Y= Ya=
1209 1336 1477 1633
Hz Hz Hz Hz

X =697 Hz

Xy =770 Hz
X =852 Hz ? 8 9 ¢
b
7289610.A
X3=941Hz * g * = .
Fig. 8 Polarity-guard and line-transient
7286486.1 suppression bridge D1.

Fig. 5 Allocation of dialling tones to keyboard Diodes 2 x BAS11.
functions. Voltage regulators 2 x BZW03-..
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DTMF generator for telephone dialling TEA1021

(o]
R1 1% nd
Vims (MV) ‘ order | order
filter | filter
750 500 250
e {nF) | (nF)
20
k) 15497
15
1N 18
UE33
grolup r33
1 2.2
> 10 2,747
N |-5.6
10 334
1N
v . 5
1
T T ——r
0 -2 -4 -6 -8 -12
total tone output level {dBm) 7286485

Fig. 7 Level adjustment (see Figs 3 and 4).

30
Y Y [T TTTT
e |1 SN S
o T (LT
‘dBZ’O‘T‘ e =1 [ 9002/ 30nF T |
S SRRERERRN Y SANE
o5 ‘gTT - \\eoon
’ L |
’ y
10 ;
l 1] WLT 1
o ENEEE
0 1 2 3 a 5

frequency (kHz)

balance return loss = 20[09‘0 | Z+ZU| dB
Z-20 71289593

Fig. 8 Balance return loss measured with external components as in Fig. 4.

0 . - . . 7289683
dBm iil_‘»_*» 1 J[_l_l
-20 —f -+
{ 1 [

-40 k | +—dtt S —

R 11 S
_ 2L | = e = poti -IF dl
" i e S R O l
_ by ' N S S e
i NN LY H...n,n...h..lr N .

ool |

0 10 20 30 a0 50 f (kHz}

Fig. 9 Frequency spectrum of circuit with second-order filter (see Fig. 4).
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TEA1021

APPLICATION (see Fig. 4)
Line matching

If there is an impedance match between the lines and the dialling circuit, the balance return loss will be
high and reflections on the line will be highly damped. Figure 8 shows that the balance return loss

when using the application diagram as shown in Fig. 4 is more than 14 dB. The variation of balance
return loss with the frequency is largely caused by an impedance variation due to the low-pass filter
capacitor {C2) and the radio-frequency interference filter capacitor C4. Since the highest line impedance
that is likely to be encountered is 900 §2 the internal impedance of the dialling circuit is set at this level
and can be reduced to match lower impedance lines by adding an external resistor between pins 1 and
16. If direct current must be eliminated a capacitor must be connected in series with the resistor.

— internal impedance Z; = 900 £2; no external resistor between pins 1 and 16.

— internal impedance Z; = 600 £2; external resistor between pins 1 and 16 = 2700 2.

Output level adjustment

The tone output levels are subject to some spread due to manufacturing tolerances and can be adjusted
by selection of the value of the resistor connected to pin 8.

The level of the higher-frequency tone however is always 2 £ 0,7 dBabove that of the lower-frequency
tone. The total production of the circuits is therefore divided into groups. The group to which any of
the integrated circuits belongs is identified by dots on the body of the circuit, the number of dots
corresponding with the group number. The combined tone output level is shown as a function of
resistor value with group number as a parameter in Fig. 7. After the resistor value has been selected to
obtain the required tone output level, the value of the filter capacitor connected to the same pin must
be determined. For passive first-order filters (Fig. 4) the time-constant (RC) must be 26 us. For active
second-order filters it must be 46 us. These values accommodate the different attenuation levels for
the various tone frequencies due to the 0,3 dB hump at the breakpoint of the filters.

7284839.1

10 —
| m
Vp } 1
M T T TT T
| ‘ )
7,5 ———— l
W T i ]
Ll -
— i —
! |
5 NP =
A T
P
P
25 L1
0 25 50 75

Fig. 10 D.C. characteristics.
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TEA1O21

DTMF generator for telephone dialling

16-LEAD DUAL IN-LINE; PLASTIC (SOT-38)

- 22 max -—— 8,25max ——»

f

47

max

¥0,51 l
min )

. AE 0,762 -
i

o

seating plane

1,4 max s 72550617

16 15 1% 13 12 11 10 9
Positional accuracy.

Maximum Material Condition.

GRS

1 2 3 Centre-lines of all leads are

A 5 6 7 8 entf .

within £0,127 mm of the nominal

“ “ “ .' n “ .l position shown; in the worst case,
the spacing between any two leads

may deviate from nominal by
+0,254 mm.

top view

{2} Lead spacing tolerances apply
from seating plane to the line
indicated.

Dimensions in mm

SOLDERING

1. By hand
Apply the soldering iron below the seating plane (or not more than 2 mm above it).
If its temperature is below 300 OC it must not be in contact for more than 10 seconds; if between
300 ©C and 400 ©C, for not more than 5 seconds.

2. By dip or wave
The maximum permissible temperature of the solder is 260 ©C; this temperature must not be in
contact with the joint for more than 5 seconds. The total contact time of successive solder waves
must not exceed 5 seconds.
The device may be mounted up to the seating plane, but the temperature of the plastic body must
not exceed the specified storage maximum. If the printed-circuit board has been pre-heated, forced
cooling may be necessary immediately after soldering to keep the temperature within the permis-
sible limit.

3. Repairing soldered joints
The same precautions and limits apply as in {1) above.
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TEA1021

16-LEAD DUAL IN-LINE; CERAMIC (SOT-74):

19,94 max ~<+—— 8,25 max —»
2 : f
g0 i |
Z : 5.08 ]
’UJ max
H 0,38 l X |
= min ; ||
f —Toze 2} |
34 ||
29 n |
' / [e]0,254 M) |
L \ | | | | T<— 762 —»1 \
1,27 10,0
max 7v6 7255546 .6

AT

16 15 14 13 12 1 10 9

top view

6 7 8 @ Maximum Material Condition.

‘_:J L:rl L;J I-:r' I—:—' ]—T,—’ LLI" (1) Centre-lines of all leads are

within £0,127 mm of the nominal
position shown; in the worst case,
the spacing between any two leads
may deviate from nominal by
+0,254 mm.

Q} Positional accuracy.

(2} Lead spacing tolerances apply
from seating plane to the line

Dimensions in mm -
indicated.

Remarks

1. Leads are given positive misalignment so that they grip after insertion.
2. Leads are Ni-Fe, pure tin plated.
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TEA1043

DTMF GENERATOR FOR TELEPHONE DIALLING

This integrated circuit is a duai-tone multi-frequency (DTMF) generator, supplying frequency combina-
tions (in accordance with CCITT recommendations) for use in pushbutton telephones, with a single
contact keyboard.

The various frequencies are derived from a crystal-controlled oscillator followed by a sinewave
synthesizer.

12 L technology allows digital and analogue functions to be implemented on the same chip. The built
in current/voltage regulator and active output amplifier substantially reduce the number of external
components. Only a quartz crystal of 4,78 MHz and a few resistors and capacitors are required.

The circuit features:
— wide operating line current range
— operating voltage down to 1,3 volt (standby 0,7 volt)

— no individual tone level adjustment required E
— temperature stabilized signal levels -
— line current independent signal levels —_
— output stage and line regulator included
— all pins protected against electrostatic discharges
— two key roll-over provided
— operates with a low cost quartz crystal
— few external components required
— electronic mute facility
— low power consumption in standby mode
osc Ve
10 6
OSCIL- CURRENT LINE 5] v
tator [ €7 stasiLizer TEA1043 é REGULATOR F
T T T
i e S i S
I 398,56 L . .
Ho PROGRAMMASBLE DIGITAL TO
| DIVIDER L+ COUNTER |—— ANALOGUE
| . 1209...1633Hz CONVERTER
t1 =" P_Rcﬁﬁnﬂmmﬁ DIGITAL TO
| DIVIDER COUNTER ANALOGUE
| 697...941Hz CONVERTER
L —
A
|
5 ACTIVE L
MUTE KEYBOARD LOGIC OUTPUT STAGE
7 |3 |4 |6 111214139£ 2 11
Xg Xy Xz X3 Yo Y1Y2 Y3 Dac Fj Fo vy 778048
PACKAGE OUTLINES
TEA1043P: 16-lead DIL, plastic (SOT-38). Fig. 1 Block diagram {dotted
TEA1043D: 16-lead DIL, ceramic (SOT-74B). lines are stabilized supply rails).
31
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TEA1043

RATINGS
Limiting values in accordance with the Absolute Maximum System (IEC 134)
Supply current Ip max. 150 mA
Surge current (tp < 250 us) Is max. 850 mA
Input series resistance Rs min. 18 Q
Operating ambient temperature range Tamb —25to +70 ©C
Storage temperature range Tstg —55 to +126 °C
Junction temperature T max. 126 9C
CHARACTERISTICS
VN =0 V; Tamp = —25 to +70 OC unless otherwise specified.
symbol | min. typ. max. unit | conditions
operating voltage N
d.c.; =l =10 mA Vi 2,8 3,3 3,8 \Y
line current
fevel — 7 dBm IL 10 8 120 [ mA
- level — 2 dBm L 12 9 120 |mA
= standby mode IR — 50 — uA
E internal impedance Zj 640 900 1150 | &2 300 — 3400 Hz
tone frequencies
low fx0 — 697 — Hz
fx1 - 770 - Hz
fx2 - 862 — Hz frequency
fx3 — 941 - Hz quartz crystal 4 782 720 Hz
high fyo - 1209 — Hz
fy1 - 1336 — Hz
fy2 — 1477 - Hz
fy3 - 1633 — Hz
dividing error — - 0,11 %
nom. output level
lower freg. Vi — - —6 | dBm | adjustable
higher freq. VHG - - —4 | dBm | adjustable
tolerance on output level | AVq 2 — 2 | dB
pre-emphasis 1.3 2 2,7 | dB without filter components
distortion with respect to
total level diot — -34 24 | dB maximum tone level and
with first-order filter
start up time tg — 5 — ms with recommended
external components
mute output sink current | Ipmg — - 0,5 | mA
switch bounce elimination | tg, 1 15 ms
required keyboard
resistance
contact on Rk on — - 10 ) k&
contact off Ry off | 500 — - kQ
32 PHILIPS
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DTMF generator for telephone dialling TEA1043

PINNING
U 1 VN negative supply
v [1] 5] Ve 2 Fgy filter output
F 2 E Ve 3 X1 row keyboard input 1
4 X2 row keyboard input 2
Xq]3 4] v, 5 MUTE mute output
6 X3 row keyboard input 3
Xa| 4 13| Y
? |: TEA1043 :I ° 7 X0 row keyboard input 0
MUTE El Y1 8 Fi filter input/ input audio
amplifier
X Y,
3 E El 0 9 DAC output DAC/DTMF tones
Xg E E osc 10 OSC oscillator input
11 YO column keyboard input 0
File] 8 |bac 12 Y1 column keyboard input 1
7286483 13 Y3 column keyboard input 3

14 Y2 column keyboard input 2
15 Vg input low-pass filter

Fig. 2 Pin designation. 16 Vp positive supply
—L{—t
R3 |
| X1 [ R2
[
RS 16 5 |2 |0 13 [14 [12 |11
D1 { l
£ | TEA1043 LI - ]
* =2} w ~ o™
I (=] ™ l; ™
line o Q - ©
| 1 9 8 5 |6
{ J /&2 758]
} ’ R1 ==cC1 i c2 40/50/6
76/84/9
| | ;
941 Hz é/ (L%A/' 4)7
Fig. 3 Application diagram with first order filter. keyboard 7284835.1
R1 metal film resistor MR16 1% see Fig. 7
R2 metal film resistor SFR16 5% 3,3 M2
R3 metal film resistor SFR16 5% 188
R5 metal film resistor SFR16 5% 2700 Q (for Z, = 600 £2;
no resistor for Z, = 900 £2)
C1 metallized polyester film capacitor see Fig. 7
C2 solid aluminium electrolytic capacitors 6,3V 4,7 uF
D1 polarity guard and transient suppressor
bridge {see Fig. 6) 2 x BAS11 and 2 x BZW03—..
X1 quartz crystal 4,783 MHz
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TEA1043

line

D2

TR4
R7 TR3

audio part
[}

c4 TR2

12 11

1209 Hz
1336 Hz
1477 Hz
1633 Hz

‘51

TR1

=)
-~

2 "

697 Hz ?/?/2+ A /
RRIIU
SHSRIRLT
SPERET T

keyboard

770 Hz

852 Hz

941 Hz

7284836.1

Fig. 4 Application diagram with electronic mute switch and second-order filter.

metal film resistor
metal film resistor
metal film resistor
metal film resistor
metal film resistor
metal film resistor
metal film resistor
metallized polyester film capacitor

solid aluminium electrolytic capacitor

miniature ceramic plate capacitor
metallized polyester film capacitor

transient suppressor bridge (see Fig. 6)

diode

TR1 transistor
TR2 transistor
TR3 transistor
TR4 transistor

X1

quartz crystal

MR16

SFR16
SFR16
SFR16
SFR16
SFR16
SFR16

1%
5%
5%
5%
5%
5%
5%

63V

see Fig. 7
3,3MQ
39 k2 {depends on audio voltage)
270 kQ
330 k&2
820 k2
470 k2
see Fig. 7
4,7 uF
180 pF
22 nF

2 x BAS11 and 2 x BZWO3—..

BAWG2

BC338
BCb48
BC558
BC328

4,783 MHz

If TR1/TR2=BSR50 and TR3/TR4 = BSR60 then R6 = 39 k&2, R7 = 120 kQ and R8 = 33 kL.

An additional choke of 15 mH in series with the circuit is required to meet the CEPT CS203
distortion requirements.
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PHILIPS|



DTMF generator for telephone dialling

TEA1043

Yo= Y= Yo = Y3=
1209 1336 1477 1633

X =697 Hz
+
Xq =770 Hz 4 5 6 8
a
X9=852He 7 8 i ¢
X3=941Hz x o L 2 b
7Z289610.A
7Z286486.1
Fig. 5 Allocation of dialling tones to Fig. 6 Polarity-guard and line-transient
keyboard functions. suppression bridge D1. Diodes 2 x BAS11.
1 Voltage regulators 2 x BZWQ3—..
R1 15t ond
vV, {mV) order| order
756'-"5 500 250 0‘ filter | filter —_—
(nF) | (nF) 30 —
20 L —
~ balance ‘ e
return
k@ 15 %‘7'7 loss | . ey -
P L=
LYY (d8) = 900% //300F T T
group 33 20 = foae]
1 A ~ ]
N I\ 4 £ —
1 10 N4 N 6000
NC R CCITT SN
1l § V|
v s 10 ]
1
| &
T T L 0 | |
0 -2 -4 -6 -8 -12 0 1 2 3 4 5
total tone output level (dBm} 7286485 frequency (kHz)
balance return loss = 20Iogm | ﬂ| dB
Z2-20 7289593
Fig. 7 Level adjustment Fig. 8 Balance return loss measured
(see Figs 3 and 4). with external components as in Fig. 4.
4] 7289584
dBm
-20
-a0
T
-60 l S —
|
Tl
_80 : | N
l l Ll IIIJIlIn“I l “Ti Ll LlIJ — |

—-100’7
0

10 20 30 40 50 f (kHz)

Fig. 9 Freguency spectrum of circuit with second order filter (see Fig. 4).
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TEA1043

APPLICATION (see Fig. 4)
Line matching

If there is an impedance match between the lines and the dialling circuit, the balance return loss will be
high and reflections on the line will be highly damped. Figure 8 shows that the balance return loss when
using the application diagram as shown in Fig. 4 is more than 14 dB. The variation of balance return
loss with the frequency is largely caused by an impedance variation due to the low-pass filter capacitor
(C2) and the radio-frequency interference filter capacitor C4, Since the highest line impedance that is
likely to be encountered is 900 £2 the internal impedance of the dialling circuit is set at this level and
can be reduced to match lower impedance lines by adding an external resistor between pins 1 and 16.

If direct current must be eliminated a capacitor must be connected in series with the resistor.

— internal impedance Z; = 900 £2; no external resistor between pins 1 and 16.

— internal impedance Z; = 600 £2; external resistor between pins 1 and 16 = 2700 2.

Output [evel adjustment

The tane output levels are subject to some spread due to manufacturing tolerances and can be adjusted
by selection of the value of the resistor connected to pin 8.

The level of the higher-frequency tone however is always 2 + 0,7 dB above that of the lower-frequency
tone. The total production of the circuits is therefore divided into groups. The group to which any of
the integrated circuits belongs is identified by dots on the body of the circuit, the number of dots
corresponding with the group number. The combined tone output level is shown as a function of
resistor value with group number as a parameter in Fig. 7. After the resistor value has been selected to
obtain the required tone output level, the value of the filter capacitor connected to the same pin must
be determined. For passive first-order filters (Fig. 4) the time-constant (RC) must be 26 us, For active
second-order filters it must be 46 us. These values accommodate the different attenuation levels for the
various tone frequencies due to the 0,3 dB hump at the breakpoint of the filters.

7284839.1

1] e [T

Vp [ x—]\LJ: | | I,\\H A L_.‘_Ia
(Wj*‘*—h‘” -F 14-_4-‘,¢i j_}i_#,mg
fh‘[—‘—‘#—w | +—+—R3=180 19—+ -4 Jj»/r‘ﬁ

R AR RasespEaesn; cRinnsZaney

SRS IR E %}A I
—+ + \ R3=JO# b4
5 TR ) — =T +——t +—t—t—

b

= 7 - | j_‘f—’f#f‘-‘
T NSNS
T e ENEEESEEEEEEESD
I B O L
"o 25 50 75 100 125 1
Ip (mA}

Fig. 10 D.C. characteristics.
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DTMF generator for telephone dialling TEA1043

16-LEAD DUAL IN-LINE; PLASTIC (SOT-38)

22 max «—— 8,25max —
2
a
= f
[=2
£ 47
y max
2 ¥ 051 l
Y | X R min
4 0,762
39 4 |
3,4 m
i )
o122 | ey i i | tﬁ [7.62]- j
max
| 95
1,4 max 7,6 72550417
16 15 1% 13 12 1" 10 9
@ Positional accuracy.
1
N o M Maximum Material Condition.
1 2 3 4 5 5 7 8 (1) Centre:lines of all leads are
within £0,127 mm of the nominal
mm position shown; in the worst case,
: ' ' ' the spacing between any two leads
ton view may deviate from nominal by
0
P 0,254 mm.

Dimensions in mm (2) Lead spacing tolerances apply
from seating plane to the line
indicated.

SOLDERING

1. By hand

Apply the soldering iron below the seating plane (or not more than 2 mm above it).
If its temperature is below 300 ©C it must not be in contact for more than 10 seconds; if between
300 ©C and 400 ©C, for not more than 5 seconds.

2, By dip or wave

The maximum permissible temperature of the solder is 260 OC; this temperature must not be in
contact with the joint for more than 5 seconds. The total contact time of successive solder waves
must not exceed 5 seconds.

The device may be mounted up to the seating plane, but the temperature of the plastic body must
not exceed the specified storage maximum. If the printed-circuit board has been pre-heated, forced
cooling may be necessary immediately after soldering to keep the temperature within the permis-
sible limit.

3. Repairing soldered joints

The same precautions and limits apply as in (1) above.
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TEA1043 J L

16-LEAD DUAL IN-LINE; CERAMIC (SOT-74)
18,94 max 8,25 max
g ] }
g | T
2 ' SIJB
[=4
= -:_ max I
I o | 1)
- min | |
1 nig ey I | I
% I o 15 |
: | .
L A I
- I L | g 1
1,27 10,0 ‘
max 7‘5 77555446
Tl
- 16 15 14 13 12 1" 10 [ top view
E S - _ : : i o @ Positional accuracy.
M Maximum Material Condition.
! 2 2 = > d ! g (1) Centre-lines of all leads are
,_j LLF‘ LLI’I |'LI_| LTJJ I"LI'I_I:LI’, within 20,127 mm of the nominal
position shown; in the worst case,
the spacing between any two leads
. . . may deviate from nominal by
Dimensions in mm +0,254 mm.

I (2) Lead spacing tolerances apply
from seating plane to the line
indicated.

Remarks
1. Leads are given positive misalignment so that they grip after insertion.
2. Leads are Ni-Fe, pure tin plated.
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’ L TEA1044

DTMF GENERATOR FOR TELEPHONE DIALLING

-This integrated circuit is a dual-tone multi-frequency {DTMF) generator, supplying frequency
combinations {in accordance with CCITT recommendations) for use in pushbutton telephones, with a
single contact keyboard.

The various frequencies are derived from a crystal-controlled oscillator followed by a sinewave
synthesizer.

121 technology allows digital and analogue functions to be implemented on the same chip. The built
in current/voltage regulator and active output amplifier substantially reduce the number of external
components. Only a quartz crystal of 4,78 MHz and a few resistors and capacitors are required.

The circuit features:

— wide operating line current range

- operating voltage down to 1,3 volt (standby 0,7 volt)
— no individual tone level adjustment required

— temperature stabilized signal levels

~ line current independent signal levels

— output stage and line regulator included

— all pins protected against electrostatic discharges :_:'
— two key roll-over provided —
— operates with a low cost quartz crystal -
— few external components required
— electronic mute facility
— adjustable impedance
— low power consumption in standby mode
0sc 0SC/NS vp
12 1 18
OSCiL- CURRENT LINE 17
L — «— ] 7
LATOR « STABILIZER TEA1044 é REGULATOR F
T T T
’___\____..(.___J ¥ l——+___;-—__—__}
| 398,56 L —
Hr PROGRAMMABLE DIGITAL TO
[ DIVIDER COUNTER ANALOGUE
| 1209...1633Hz CONVERTER
tr T2 1 e ——— -1 [oooo
PROGRAMMABLE DIGITAL TO
| DIVIDER COUNTER |—— ANALOGUE
| 697...941Hz CONVERTER
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Fig. 1 Block diagram (dotted lines are stabilized supply rails).
PACKAGE OUTLINES
TEA1044P : 18-lead DIL, plastic (SOT-102A).
TEA1044D: 18-lead DIL, ceramic (SOT-133).
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TEA1044

RATINGS

Limiting values in accordance with the Absolute Maximum System {IEC 134)

Supply current Ip max. 150 mA
Surge current {ty <250 ps) Is max. 850 mA
Input series resistance Rs min, 18 Q2
Operating ambient temperature range Tamb —25t0 +70 °C
Storage temperature range Tstg —55t0 +1256 °C
Junction temperature Tj max. 126 ©C

CHARACTERISTICS
VN =0 V; Tamp = —25 to + 70 OC unless otherwise specified.

symbol | min. typ. max. unit | conditions
operating vbltage d.c.; ’ ]
—lL=10mA Vi 2,8 3,3 38 |V
line current
level —~ 7 dBm I 10 8 120 | mA
level — 2 dBm L 12 9 120 | mA
standby current s - 50 - uA
internal impedance Z; 640 900 1150 | & 300 — 3400 Hz
tone frequencies
low fx0 - 697 — Hz
fx1 - 770 — | Hz
fy2 — 862 - Hz
fu3 _ 941 _ Hz frequency
. quartz crystal
high fyo - 1209 - | Hz 4782 720 Hz
Ty1 - 1336 - Hz
fy2 — 1477 - Hz
fy3 — 1633 - Hz
dividing error - — 0,11 %
nom. output level
lower frequency ViG - — —6 dBm | adjustable
higher frequency VHG - — —4 | dBm| adjustable
tolerance on output level |AVg4 2 - 2 | dB
pre-emphasis 1,3 2 2,7 | dB without filter components
distortion with respect to
total level diot - -34 —24 | dB maximum tone level and
with first-order filter
start up time tg - b - ms with recommended
external components
mute output sink current | Img - — 0,6 | mA
switch bounce elimination | tgp, 1 1,5 2 | ms
required keyboard
resistance
contact on Rk on - — 10 | k&
contact off Rk off | 500 — - k&2
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DTMF generator for telephone dialling

TEA1044

Va1 : EVP
Fol2
xi[3]
xp[4
MUTE [ 5 |
zg [ |
X3[7]
Xg[8]
Fi[o [10] pac

7286482

TEA1044

Fig. 2 Pin designation.

PINNING
1 VN negative supply
2 Fo filter output
17] Ve 3 X1 row keyboard input 1
E v 4 X2 row keyboard input 2
2 5 MUTE mute output
[15] Y3 [ Zg impedance setting
7 X3 row keyboard input 3
[14] ¥4 8 X0 row keyboard input 0
[13] Yo 9 Fi filter input/input audio amplifier
10 DAC output DAC/DTMF tones
12] osc 11 OSC/NS  oscillator/noise suppression output
17] oscins 12 0sC oscillator input
13 YO column keyboard input O
14 Y1 column keyboard input 1
15 Y3 column keyboard input 3
16 Y2 column keyboard input 2
17 VE input low-pass filter
18 Vp positive supply
x1C3 | |r2

_

:

18 |11 |5 12 16 |14
TEA1044 B T -
=2} w0 o~ «
Q& 8 5 8
T 16 9 7 hink e S
| Py °
| 223U
RSD =ci +Ec2 /‘; /5 /5 /
: 852 Hz SV 3y
H ol o
sarne | LS o8/ 8T
keyboard 7286490

Fig. 3 Application diagram with first-order filter.

R1 metal film resistor

R2 metal film resistor

R3 metal film resistor

R5 metal film resistor

Cc1 metallized polyester film capacitor
Cc2 solid aluminium electrolytic capacitor

D1 polarity quard and

MR16

SFR16
SFR16
SFR16

transient suppressor bridge (see Fig. 6}

X1 quartz crystal

1% see Fig. 7

5% 3,3 MQ

5% 18 Q

5% 240 Q (for Z, =600 £2)
no resistor for Z, = 900 £
see Fig. 7

6,3V 4,7 uF

2 x BAS11 and 2 x BZWO3-..
4,783 MHz
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TEA1044

o
audio part
T 15 |16 |14 |13
D1 AN
T< F o 2 £
* o © lf ™
. 2 8| g 3
line IC4 TR2 17 T3 |8 - - - -
. 697 Hz ?ﬁ ?fz?ﬁ 7
770 Hz +ﬁ+f5+ﬁ+/

22y
S RYSY YRV

keybooerd 7286491

Fig. 4 Application diagram with electronic mute switch and second-order filter (meets CEPT CS203
requirements).

R1 metal film resistor MR16 1% see Fig. 7

R2 metal film resistor SFR16 5% 3,3 M2

R3 metal film resistor SFR16 5% 39 k&2 (depends on audio
voltage)

R4 metal film resistor SFR16 5% 270 kQ2

R5 metal film resistor SFR16 5% 240 Q2 (for Zo = 600 £;
no resistor for Z, = 900 )

C1 metallized polyester film capacitor see Fig. 7

c2 solid aluminium electrolytic capacitor 6,3V 4,7uF

Cc3 miniature ceramic plate capacitor 180 pF

Cc4 metallized polyester film capacitor 22 nF

C5 solid aluminium electrolytic capacitor 6,3V 4,7uF

D1 transient suppressor bridge (see Fig. 6) 2 x BAS11 and 2 x BZW03-..

D2 diode BAWG2

TR1/TR2 transistors BC338/BC548

TR3/TR4  transistors BC558/BC328

X1 quartz crystal 4,783 MHz

I1f TR1/TR2 = BSR50 and TR3/TR4 = BSR6E0 then R6 = 39 k2, R7 = 120 k{2 and R8 = 33 k2

M““%Z’W( PHILIPS @



DTMF generator for telephone dialling

TEA1044

Yo=  Yqm YYo= Ya=
1209 1336 1477 1633
Hz Hz Hz Hz
X =697 Hz 1 2 3 A
X1=770Hz 4 5 5 L
9 c
X9 =852 Hz 7 8
D
X3=941 Hz * ‘lo #*
7286486.1

Fig. 5 Allocation of dialling tones
to keyboard functions.
¢

7289610.A

Fig. 6 Polarity-guard and line-transient
suppression bridge D1. Diodes 2 x BAS11,
Voltage regulators 2 x BZW03-..

R1 1t ond
Vv, (mV) order | order
7 éms 500 250 0‘ filter | filter
20 {nF) | (nF) 30
balance [T 1| —l'
Q2 s _[ 27 Teturn
loss 'T'
15 i L ZL=
~ aroup 18Yas (dB) o = 900 /i 300
3.9 20— tt +
2,2+ e [
¥, T
> 0 27147 24 T 5000
5.8 CCITT
3,315 . 4
i R 39 § 1
. 5 a7 4 :362
v 56T 10
82115 V
1 12 f22 2
12/ g |
1 -
I L L 0 |
[} -2 -4 -6 -8 -12 4] bl 2 3 4 5
total tone output level (dBm) 7286485 frequency {kHz)
balance return loss = 20log, \ 2420 \ dB
Z-2¢9 7289593

Fig. 7 Level adjustment (see Figs 3 and 4).

Fig. 8 Balance return loss measured with
external components as in Fig. 4.

wn LT T LTI T T
I B 7?% ~
\ 1 - ‘\"‘J T

-40 —~‘L—+ j ri———f L —
~] T 7

| ==
_80 1l . )
» | lJTL LAl J u'lglll]“l il I nlll \ J L

Fig. 9 Freguency spectrum of circuit with second-order filter (see Fig. 4).
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TEA1044

APPLICATION (see Fig. 4)
Line matching

If there is an impedance match between the lines and the dialling circuit, the balance return loss will be
high and reflections on the line will be highly damped. Figure 8 shows that the balance return loss when
using the application diagram as shown in Fig. 4 is more than 14 dB. The variation of balance return
loss with the frequency is largely caused by an impedance variation due to the low-pass filter capacitor
(C2) and the radio-frequency interference filter capacitor C4. Since the highest line impedance that is
likely to be encountered is 900 £2 the internal impedance of the dialling circuit is set at this level and
can be reduced to match lower impedance lines by adding an external resistor between pins 1 and 6.

— internal impedance Z; = 900 £2; no external resistor between pins 1 and 6.

— internal impedance Z;j = 600 £2; external resistor between pins 1 and 6 = 240 $2.

Output level adjustment

The tone output levels are subject to some spread due to manufacturing tolerances and can be adjusted
by selection of the value of the resistor connected to pin 8.

The level of the higher-frequency tone however is always 2 = 0,7 dB above that of the lower-frequency
tone. The total production of the circuits is therefore divided into groups. The group to which any of
the integrated circuits belongs is identified by dots on the body of the circuit, the number of dots

- corresponding with the group number. The combined tone output level is shown as a function of
— resistor value with group number as a parameter in Fig. 7. After the resistor value has been selected to
— obtain the required tone output level, the value of the filter capacitor connected to the same pin must
be determined. For passive first-order filters (Fig. 4) the time-constant {RC) must be 26 us. For active
second-order filters it must be 46 us. These values accommodate the different attenuation levels for the
various tone frequencies due to the 0,3 dB hump at the breakpoint of the filters.
7284839.1
10
t [ I T +- 1 t ‘ — J/
v | ] | il | ]
P T T J T ) T
(v) = F PRI [T
75 - L LA A
| =L A
T 1 - LA I ! ]
] = i L - -
- R3=01———
5 . I = 1 i % | ] T [
I T 5. 1 i N I 5
I 4] L +17{‘ o
‘/" T T ] [ F t 1" t t
2 | O
0 25 50 75 100 25 150
Ip (mA)
Fig. 10 D.C. characteristics.
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DTMF generator for telephone dialling TEA1044

18-LEAD DUAL IN-LINE; PLASTIC (SOT-102A)

- 23,5 max -»l

seating plane

17 16 15 14 13 12 1 10 top view

-
|
|

Maximum Material Condition.

side view .
Centre-lines of all leads are

within *0,127 mm of the nominal
position shown; in the worst case,
the spacing between any two leads
may deviate from nominal by
0,254 mm.

8,25 max @ Positional accuracy.
{1}

(2) Lead spacing tolerances apply
from seating plane to the line
indicated.

| e [782—
9,5

7,6 : .
' 7270173.2 (3) Index may be horizontal as shown,

or vertical.
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TEA1044

18-LEAD DUAL IN-LINE; CERAMIC (SOT-133)

— 23,6max -
2
o T
a | ?
g 5,08
+ max
g 0,38
- - - - min l
t i 076 ‘¥
3,80 *
2,54 [
; B0 ®
. |25 ]
-
1,27
max
—>‘ 1_5 }4—
18 17 16 15 10 13 12 1 10 top view
1 2 3 s 5 [§] 7 8 9
~+—— 825 max —»
@ Positional accuracy.
T side view . . s
: e vie M Maximum Material Condition.
} {1) Centre-lines of all leads are
| within £0,127 mm of the nominal
|| i l position shown; in the worst case,
’| || the spacing between any two leads
/(410,30 || may deviate from nominal by
'” 0,20 |J +0,2564 mm.
] T Lr (2) Lead spacing tolerances apply
- —l |\ from seating plane to the line
10,0 ‘ indicated.

7,8 72708892
Dimensions in mm

Remarks

1. Leads are given positive misalignment so that they grip after insertion.
2. Leads are Ni-Fe, pure tin plated.
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DEVELOPMENT SAMPLE DATA
This information is derived from development samples TEA1042

made available for evaluation. It does not necessarily
imply that the device will go into regular production.

TELEPHONE TRANSMISSION CIRCUIT
FOR HANDSFREE LOUDSPEAKING

GENERAL DESCRIPTION

The TEA1042 is a bipolar integrated circuit performing all speech and line interface functions in
electronic telephone sets. It is especially designed for handsfree loudspeaking equipment.

Its features are:

Supplied from telephone line current

Voltage regulator with adjustable d.c. voltage drop and d.c. resistance
High and low-impedance handset microphone inputs

High-impedance base microphone input

Handset/base selection input

Muting input for pulse or DTMF dialling

Gain setting facility on all amplifiers

Line current dependent gain control facility with corrections for the exchange supply voltage and
its feeding bridge resistance

e Supply output for additional circuits.

QUICK REFERENCE DATA

Line voltage at l|jpe = 15 mA Vliine typ. 42V
Line current operating range Nine 10 to 140 mA
Telephone line impedance 1Z}inel nom. 600 Q
Supply current lce typ. 1T mA
Voltage gain, transmitting amplifier

MICT input Ayd typ. 441 dB

MIC2 input Ayd typ. 20 dB

MIC3 input Ayd typ. 20 dB

DTMF input Avd typ. 25,6 dB
Voltage gain, receiving amplifier Ayg typ. 27 dB
Gain adjustment range

transmitting amplifier AAyd typ. + 6 dB

receiving amplifier AAyq typ. + 8 dB
Range of gain control with line current,

all amplifiers AAyq typ. 6 dB
Exchange supply voltage range Vexch 241060 V
Exchange feeding bridge resistance Rexch 400 or 800
Operating ambient temperature range Tamb —-25t0 +70 °C

PACKAGE QUTLINE
24-lead DIL; plastic {SOT-101A).
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TEA1042 L

MIC1
REF

mIC2

MIC3

DTMF

voe  RX BRDG  CX2 GAT1  GAT2 RCX
21 |14 |15 |13 2 3 22
CURRENT CONTROL
REFERENCE CURRENT
I%i:%]
0 \J
1 > k/ 1
;;5/' — — LN
11 o
+
i k-. —
| 24
L~ RA
145
TEA1042
20 | |dBI :jé/'
16
5
= [ > areL
- |
/‘ e
> QLsp
INTERNAL
REFERENCE
7288489.1 I 4 9 |7 23
CX1 VEE GAL GAP GALN

Fig. 1 Block diagram. The blocks marked dB are attenuators. The M and MUTE inputs operate
analogue switches that activate or inhibit the inputs and outputs as required by their function.
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Telephone transmission circuit for handsfree loudspeaking

TEA1042

PHILIPS

PHILIPS w (Jy e

PINNING
1 LN positive line terminal
2 GAT1 gain adjustment; transmitting
amplifier
LN {1 E RA 3 GAT2 gain adjustment; transmitting
amplifier
GAT1| 2 23| GALN - .
4 VEg negative line terminal
caT2[ 3 RCX 5 QTEL handset telephone output
| 6 CX1 reference decoupling
Veg | 4 ﬂ] Vee 7 GAP  gain adjustment; telephone
amplifier
QTEL| 5 20| DTMF 8 QLSP loudspeaker preamplifier output
9 GAL  gain adjustment; loudspeaker
CXx1] 6 T 19| MiC3 preamplifier
EA1042 . . .
car |7 MIC2 10 MIC1 low-impedance handset microphone input =
< 11 REF reference voltage —_—
EE QLSP| 8 17| MUTE 12 IR receiving amplifier input -
w 13 CX2 external stabilizing capacitor
a
% GAL| 9 6| M 14 RX external resistor
g 15 BRDG selection input for gain control adaptation
%)
- MIC1 E E BRDG to feeding bridge impedance
2 . .
g rer 111 E R X 16 M mode (handset/base selection} input
% 17 MUTE mute input
d IR |12 13| CX2 18 MIC2 high-impedance handset microphone input
E 19 MIC3 base microphone input
7288486 20 DTMF duai-tone multi-frequency input
21 Vee positive supply
Fig. 2 Pinning diagram. 22 RCX line voltage adjustment and voltage
regulator decoupling
23 GALN gain control with line current;
all amplifiers
24 RA d.c. resistance adjustment
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TEA1042

FUNCTIONAL DESCRIPTION

The TEA1042 contains two receiving amplifiers, a transmitting amplifier, means to switch the inputs
and the outputs, means to adjust the gain of all amplifiers individually, means to vary the gain with the
line' current and means to adjust the d.c. voltage drop and d.c. resistance. See the block diagram, Fig. 1.

Supply: LN, Vge. VEE, RA, CX1 and CX2 (pins 1, 21,4, 24,6 and 13)

The circuit is supplied from the line current, the arrangement is shown in Fig. 3. The circuit develops
its own supply voltage at Vi (pin 21). This supply voltage may also be used to supply an external
circuit, e.g. a CMQOS pulse or DTMF dialler or an electret microphone amplifier stage. The current
available for this circuit depends on external components, see Fig. 4.

All line current has to flow through the circuit. If the line current exceeds the current required by the
circuit itself via Vo (pin 21), i.e. about 1 mA, plus the current required by the peripheral circuits
connected to this pin, then the excess current is diverted via LN, the positive line terminal {pin 1),

to RA (d.c. resistance adjustment; pin 24).

The minimum line voltage may be chosen by external resistor R5 and the variation with line current
by external resistor R10. The circuit regulates the line voitage at Tamp = 25 °C to:

+
Viine = VLN =%x0,62+ ILn x R10,

1N being the current diverted via LN.

A regulator decoupling capacitor has to be connected between RCX (pin 22)and Vg, the negative
line terminal {pin 4), a smoothing capacitor has to be connected between Ve (pin 21}and VEE, and
a stabilizing capacitor between CX2 (pin13)and VEgE. Further a decoupling capacitor has to be
connected between CX1 (reference decoupling; pin 6) and VEE (pin 4).

The dynamic impedance that the circuit presents to the line in the speech band is determined primarily
by resistor R1 connected between LN (pin 1) and V¢ (pin 21).

Mode (handset/base selection) input M (pin 16}

The mode input permits selection of operation via the handset or via the base. A HIGH level on the M
input or an open circuit selects handset operation, i.e. it activates the microphone inputs MIC?1 and
MIC2 and the handset telephone output QTEL. A LOW level on M selects the base microphone input
MIC3 and the loudspeaker preamplifier output QLSP.

Microphone inputs MIC1, MIC2 and MIC3 (pins 10, 18 and 19)

Handset and base may be equipped with a sensitive microphone, e.g. an electret microphone with pre-
amplifier. This has to be connected to the MIC2 or MIC3 input respectively. The available gain from
these inputs is typ. 20 dB.

The handset may also be equipped with an insensitive low-impedance microphone, e.g. a dynamic or
magnetic microphone. This has to be connected between MIC1 {pin 10) and (REF (pin 11). The available
gain from this input is typ. 44,1 dB.

Dual-tone mutlti-frequency input DTMF and mute input MUTE (pins 20 and 17)

A HIGH level on the MUTE input inhibits all microphone inputs and the telephone and loudspeaker
outputs QTEL and QLSP and enables the DTMF input, a LOW level does the reverse. Switching the
MUTE input will not produce any clicks on the line or in the telephone or loudspeaker. The available
gain from the DTMF input is typ. 25,6 dB.
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Telephone transmission circuit for handsfree loudspeaking TEA1042

DEVELOPMENT SAMPLE DATA

Telephone output QTEL and loudspeaker preamplifier output QLSP {pins 5 and 8)

As described before, the M input determines which of the outputs QTEL and QLSP will be

activated. The receiving amplifier input iR (pin 12) is the input for both outputs. For both outputs the
available gain is typ. 27 dB. The output QTEL is intended for telephone capsules with an impedance of
150 2 or more. The QLSP output is intended to drive a power amplifier. Its output impedance is less
than 1 k€2,

Gain adjustment: GAT1, GAT2, GAP and GAL {pins 2, 3, 7 and 9)

The gain of the transmitting amplifier may be adjusted by an external resistor R2 connected between
GAT1 and GAT2 (pins 2 and 3; see Fig. 9). This adjustment influences the sensitivity of the inputs
MIC1, MIC2, MIC3 and DTMF to the same amount. The gain is proportional to R2 and inversely
proportional to R10 and R12.

The gain of the telephone amplifier may be adjusted by an external resistor R14 between GAP (pin 7)
and CX1 {pin 6). The gain is proportional to R14 and inversely proportional to R12.

The gain of the loudspeaker preamplifier may be adjusted by an external resistor R13 between GAL
(pin 9} and CX1 (pin B). The gain is proporticnal to R13 and inversely proportional to R12.

Gain control with line current: GALN {pin 23)

The circuit offers a facility to automatically vary the gain of all its amplifiers with the line current. In
this way the circuit compensates for differences in line attenuation. The variation is accomplished by
connecting an external resistor R11 between GALN (pin 23) and Vgg (pin 4). The value of this resistor
should be chosen in accordance with the supply voltage of the exchange (see Figs 5 and 6).

If no gain variation with line current is required the GALN connection may be left open. All amplifiers
have their maximum gain then.

Selection input for gain control adaptation to feeding bridge impedance: BRDG {pin 15)

A LOW level at the BRDG input optimizes the gain control characteristics of the circuit for a 400 2
feeding bridge in the exchange, a HIGH level for 800 Q.

Side tone suppression

In the circuit diagram shown in Fig. 9 side tone suppression is obtained with components C2, R3, R4,
R7 and R8. Their component values have to be chosen to suit the cable type used. This network
attenuates the signal from the telephone line to the IR input of the receiving amplifier. This attenuation
may be adjusted by choosing the value of R7 without affecting the side tone suppression.

RATINGS
Limiting values in accordance with the Absolute Maximum System (IEC 134)
Supply current

d.c. line max. 140 mA
non-repetitive {t < 100 h) Nine max. 250 mA
Storage temperature range Tstg —40 to +125 ©C
Operating ambient temperature range Tamb ~25 to +70 °C
Junction temperature Tj max. 150 °C
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TEA1042

CHARACTERISTICS
lline = 10 to 140 mA; f = 1000 Hz; Tamp = 25 ©C, unless otherwise specified.

parameter symbol min. typ. max. unit

Supply: LN and V¢ (pins 1 and 21)

Line voltage
lline= 15mA Vline 4 4,2 4.4 \
lline= 50mA Viine - — 5,8 \
ljine = 100 mA Vliine — — 7,3 \
Variation with temperature —AV)ine/AT 8 10 12 mV/K
Line current operating rage line 10 — 140 mA
Supply current at Ve =2V lce - - 1 mA

Mode (handset/base selection) input M (pin 16)

Input voltage

HIGH level Vi 1 — Vee \

LOW level ViL 0 — 0,2 \
Input current -1 — 8 20 uA
Attenuation of non-selected signals —AAd 45 - - dB

Low-impedance handset microphone input MIC1 and reference voltage pin REF (pins 10 and 11
Input impedance 1Z10.11 - 3 — kQ
Voltage gain, see Fig. 7 Ayd 43,1 441 45,1 dB

High-impedance handset microphone input MIC2 (pin 18)
Input impedance |Z18.4] 40 48 - k2
Voltage gain, see Fig. 7 Avd 19 20 21 dB

Base microphone input MIC3 (pin 19)
Input impedance |Z19.4| 40 48 — k2
Voltage gain, see Fig. 7 Ayd 19 20 21 dB

DTMF input (pin 20)
Input impedance |Z2g.4l 10 15 - kO
Voltage gain, see Fig. 7 Avd 24,6 25,6 26,6 dB

Gain adjustment pins; transmitting amplifier: GAT1 and GAT2 (pins 2 and 3)

Gain adjustment range AAyg — 6 - dB
Gain variation with frequency,

f =300 to 4000 Hz AAyg - +0,6 - dB
Gain variation with temperature at

lline = 50 mA; Tymp = —5 1o +45 0C AAyg — +0,5 — dB
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Telephone transmission circuit for handfree loudspeaking

TEA1042

DEVELOPMENT SAMPLE DATA

CHARACTERISTICS (continued)

parameter symbol min. typ. max. unit
Transmitting amplifier output LN (pin 1)
Output voltage at l}jne = 15mA; R|jne =600£2;d=2%| VLN(rms) 14 - - \%
Psophometrically weighted* noise output
voltage at ljjpe = 15 MA; R|jpe = 600 ©2 VLN(rms) - 245 — uv
MUTE input (pin 17)
Input voltage
HIGH level ViH 1 — Vee \Y
LOW level ViL 0 — 0,2 \)
Input current —117 - 8 20 HA
Attenuation of non-selected signals —AAyg 45 — — dB
Receiving amplifier input IR (pin 12)
Input impedance iZ19.4! — 10 - k2
Telephone output QTEL {pin 5)
Voltage gain at ljjpe = 15 mA;
Rload = 150 2; R13 = 15 k{2; see Fig. 8 Avd 26 27 28 dB
Gain variation with frequency,
f =300 to 4000 Hz AAyg - +0,5 - dB
Gain variation with temperature at
lline = 50 MA; Tamp = —5 to +45 OC AAvd — +0,5 — dB
Maximum output voltage at [[jne = 15 mA;
Rioad = 150 £2;d = 2% vO(rms) 350 — - mV
Psophometrically weighted* noise output
voltage at ||jpe = 15 MA VO(rms) - 40 - uv
Gain adjustment pin; telephone amplifier: GAP (pin 7)
Gain adjustment range AAyd - +8 - dB
Loudspeaker preamplifier output QLSP (pin 8)
Voltage gain at l|jne = 15 mA;
Rioad = 10 k$2; R14 = 15 k{2; see Fig. 8 Avd - 27 - dB
Gain variation with frequency,
f =300 to 4000 Hz AAyd — +0,5 - dB
Gain variation with temperature AAyd - 0,5 — dB
Psophometrically weighted* noise output
voltage at l[jpe = 15 MA YO(rms) — 40 - uv
Output impedance 1Zg 4l - - 1 kQ
Gain adjustment pin; loudspeaker preamplifier: GAL {pin 9)
Gain adjustment range AAyd — +8 — dB

& PHILIPS W Fy b
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TEA1042

CHARACTERISTICS (continued)

parameter ‘ symbol ‘ min. typ. max. unit
Selection input for gain control adaptation to feeding bridge impedance BRDG (pin 15)
Input voltage
HIGH level VIH 1 - Vee v
LOW level ViL 0 — 0,2 \Y
Input current —I15 - 8 20 KA
Gain control with line current pin GALN (pin 23)
Gain control range AAyd - 6 - dB
Highest line current for maximum gain,
R11 =105 k&;
BRDG = HIGH (Rgyxeh = 800 2} line 22,5 25 27,5 mA
BRDG = LOW (Rgxch =400 Q) line 315 35 385 | mA
Lowest line current for minimum gain,
R11 =105 k;
BRDG = HIGH (Rgych = 800 £2) liine 49,5 55 60,5 mA
BRDG = LOW {Rgych = 400 2) Nine 81 920 99 mA
* P53 curve.
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Telephone transmission circuit for handfree loudspeaking TEA1042

DEVELOPMENT SAMPLE DATA

lline R1 '
> 1} > -1
1 21 |
LN Vee :
|
_I >_| |
|
Rs[] RCX CX1 |RAa cx2 Vee 6
telephone 22 6 24 13 4 peripheral
line circuit
+ + +
R9 C4_.i;7 =C6 —=C5 ==c9 T
|
|
i |
R10 |
|
—_———
7288493
Fig. 3 Supply arrangement.
Tamb =55°C
3. R9 =20k&Q
lp R10 =20Q
(mA) lline = 15t0120mA
2_
R5= 150k
1_
R5 = 110k
0 T T . .
0 1 2 3 4
7288492 Vee V)

Fig. 4 Maximum current |, available from Vg for external (peripheral) circuits.
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TEA1042

7288501

-4 1 ¢
Vexch = \24V | 3ev‘ \1 v \{ov

i T T T \
R11={47kS2 \75kﬂ 105k 140k
! N

0 0 20 30 40 50 60 70
- 5432 1 O linelength (km) lline (mA)
Vexch_24V ‘—‘—‘—‘—‘—"3 ) , 0
a6V 34
54 3 2 1 0
48v P ‘ X
60V 5 4 3 2 ! 0

Fig. 5 Gain variation with line current, with R11 as a parameter, and with the BRDG input HIGH, i.e.
the circuit optimized for 800 2. The values chosen for R11 suit the usual values for the supply voltage
of the exchange. The curves are valid for 0,5 mm twisted-pair cables with an attenuation of 1,2 dB/km
and a d.c. resistance of 176 §2/km.

7288502

' N
\ =\24v 36V 48V 60V
exch A \
T T \\ }
R‘I'I=\47kﬂ 75kQ \IOSKQ 140k
| 1 o

6 |
0 20 40 60 80 100 120 140
543 2 1 0 line length (km) line (MA}
Vexch =24V Lii i .
543 2 1 aq
36V " R R—
5 4 3 2 1 0
48V [ — s ) o
5 4 3 2 0
60V DLy : ! 0

Fig. 6 Gain variation with line current, with R11 as a parameter, and with the BRDG input LOW, i.e.
the circuit optimized for 400 2. The values chosen for R11 suit the usual values for the supply voltage
of the exchange. The curves are valid for 0,5 mm twisted-pair cables with an attenuation of 1,2 dB/km

and a d.c. resistance of 176 2/km.
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Telephone transmission circuit for handfree loudspeaking
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TEA1042

24-LEAD DUAL IN-LINE; PLASTIC (SOT-101A)

32 max

seating plane

24 23 22 21 20 19 18 17 16

31

N
w
o
wn
=
~
@
©

top view

— 15,8 max -

14,1 max

side view

— =@

= 17,15
15,90

7273670.5

— !

Dimensions in mm

SOLDERING
See next page.

(2)

(3)

Positional accuracy.
Maximum Material Condition.

Centre-lines of all leads are

within £0,127 mm of the nominal
position shown; in the worst case,
the spacing between any two leads
may deviate from nominal by
0,254 mm.

Lead spacing tolerances apply
from seating plane to the line
indicated.

Index may be horizontal as shown,
or vertical.
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TEA1042

Telephone transmission circuit for handsfree loudspeaking

DEVELOPMENT SAMPLE DATA

SOLDERING

1. By hand

Apply the soldering iron below the seating plane {or not more than 2 mm above it).
If its temperature is below 300 OC it must not be in contact for more than 10 seconds; if between
300 ©C and 400 ©C, for not more than 5 seconds.

2. By dip or wave
The maximum permissible temperature of the solder is 260 ©C; this temperature must not be in
contact with the joint for more than 5 seconds. The total contact time of successive solder waves

must not exceed 5 seconds.

The device may be mounted up to the seating plane, but the temperature of the plastic body must
not exceed the specified storage maximum. If the printed-circuit board has been pre-heated, forced
cooling may be necessary immediately after soldering to keep the temperature within the permis-

sible limit,

3. Repairing soldered joints
The same precautions and limits apply as in {1) above.
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DEVELOPMENT SAMPLE DATA

This information is derived from deveiopment samples TEA1053
made available for evaluation. It does not necessarily
imply that the device will go into regular production. TEA1054

TELEPHONE TRANSMISSION CIRCUIT

GENERAL DESCRIPTION

The TEA1053 and TEA1054 are bipolar integrated circuits performing all speech and line interface
functions in electronic telephone sets.

Their features are:

® Supplied from telephone line current

Voltage regulator with adjustable d.c. voltage drop and d.c. resistance

Low-impedance microphone input

Muting input for pulse or DTMF dialling

Gain setting facility on all amplifiers

Line current dependent gain control facility with corrections for the exchange supply voltage
Supply output for additional circuits

QUICK REFERENCE DATA

Line voltage at [}jne = 15 MA Vliine typ. 4,2 \
Line current operating range lline 10 to 140 mA
Telephone line impedance 1Z)inel nom. 600 Q
Supply current Ice typ. 1 mA
Voltage gain, transmitting amplifier

MIC input Ayd typ. 44,1 dB

DTMF input Ayd typ. 25,6 dB
Voltage gain, receiving amplifier Ayd typ. 27 dB
Gain adjustment range

transmitting amplifier AAyg typ. £6 dB

receiving amplifier AAyg typ. £ 8 dB
Range of gain control with line current,

all amplifiers AAyg typ. 6 dB
Exchange supply voltage range Vexch 24to60 \%
Exchange feeding bridge resistance

TEA1053 Rexch 800 Q

TEA1054 Rexch 400 Q
Operating ambient temperature range Tamb —-25t0+70 ©C

PACKAGE OUTLINE
TEA1053; TEA1054: 18-lead DIL; plastic (SOT-102A).
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TEA1053

TEA1054
cc RX cx2 GAT!  GAT2 RCX
|15 12 11 2 13 s
L
CURRENT CONTROL
REFERENCE CURRENT R

J

MIC + — LN
REF -/
9 +
OL. >
14
DTiIF ———*IHII%——————— JE RA

Y

' TEA1053
HUTE TEA1054

R © e l—\ > Qe
I/'/

INTERNAL
REFERENCE
7288490.1 ' 6 |4 7 17
CX1 VEE GAR GALN

Fig. 1 Block diagram. The blocks marked dB are attenuators. The MUTE input operates analogue
switches that activate or inhibit the inputs and outputs as required by the function of the MUTE input.
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Telephone transmission circuit

TEA1053
TEA1054

DEVELOPMENT SAMPLE DATA

LN 1] U
GAT1 2 |
GAT2[ 3 |

Vee[4 ]

18] RA
[17] GALN
16] RCX
[15] Ve

oL (5] reatosa [1E]OTHF

cxi|e [13] mUTE

GAR[ 7 [12] R

micls (1] cx2

REF| 9 [10] 1R
7288487

Fig. 2 Pinning diagram.

PINNING

1 LN
2 GAT1

3 GAT2

4 Vg
5 QTEL
6 CX1
7 GAR

8 MIC
9 REF
10 IR

11 CX2
12 RX
13 MUTE
14 DTMF
15 Ve
16 RCX

17 GALN

18 RA

positive line connection

gain adjustment connection, transmitting
amplifier

gain adjustment connection, transmitting
amplifier

negative line connection

teiephone output

reference decoupling connection

gain adjustment connection, receiving
amplifier

microphone input

reference voltage connection

receiving amplifier input

external stabilizing capacitor connection
external resistor connection

mute input

dual-tone multi-frequency input

positive supply connection

line voltage adjustment and voltage regulator

decoupling connection

gain control with line current connection,
all amplifiers

d.c. resistance adjustment connection
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TEA1053
TEA1054

FUNCTIONAL DESCRIPTION

The TEA1053 and TEA1054 contain a receiving amplifier, a transmitting amplifier, means to switch
the inputs, means to adjust the gain of the amplifiers individually, means to vary the gain with the line
current and means to adjust the d.c. voltage drop and d.c. resistance. See the block diagram, Fig. 1.

Supply: LN, Ve, VEE, RA, CX1 and CX2 (pins 1, 15, 4, 18,6 and 11)

The circuit is supplied from the line current, the arrangement is shown in Fig. 3. The circuit develops
its own supply voltage at V¢, the positive supply connection, pin 15. This supply voltage may also be
used to supply an external circuit, e.g. a CMOS pulse or DTMF dialler. The current available for this
circuit depends on external components, see Fig. 4.

All line current has to flow through the circuit. If the line current exceeds the current required by the
circuit itself via Vo, pin 15, i.e. about 1 mA, plus the current required by the peripheral circuits
connected to this pin, then the excess current is diverted via LN, the positive line connection, pin 1,

to RA, the d.c. resistance adjustment connection, pin 18.

The minimum line voltage may be chosen by external resistor R5 and the variation with line current by
external resistor R10. The circuit regulates the line current at 26 °C to:

R5 + R9
R9
Iy being the current diverted via LN, the positive line connection.

Viine= VLN = x 0,62 + Iy x R10,

A regulator decoupling capacitor has to be connected between RCX, pin 16, and Vgg, the negative
line connection, pin 4, a smoothing capacitor has to be connected between V¢, pin 15, and VEg, and
a stabilizing capacitor between CX2, pin 11 and Vgg, pin 4. Further a decoupling capacitor has to be
connected between CX1, the reference decoupling connection, pin 6, and Vg, pin 4.

The dynamic impedance that the circuit presents to the line in the speech band is determined primarily
by resistor R1 connected between LN, pin 1, and Vg, pin 15.

Microphone input MIC (pin 8)

The MIC input has a low input impedance, especially suited for a dynamic or magnetic microphone.
This has to be connected between MIC, pin 8, and REF, pin 9. The available gain is typ. 44,1 dB.

Dual-tone multi-frequency input DTMF and mute input MUTE (pins 14 and 13)

A HIGH level on the MUTE input inhibits the microphone input MIC and the telephone outputs QTEL
and enables the DTMF input, a LOW level does the reverse. Switching the MUTE input will not produce
any clicks on the line or in the telephone. The available gain from the DTMF input is typ. 25,6 dB.

Receiving amplifier input IR and telephone output QTEL (pins 10 and 5)

The available gain from input IR to output QTEL is typ. 27 dB. The output QTEL is intended for
telephone capsules with an impedance of 150 £ or more.

68

October 1982 ( pH l LI ps @



Telephone transmission circuit TEA1053
TEA1054

DEVELOPMENT SAMPLE DATA

Gain adjustment connections GAT1, GATZ, and GAR (pins 2, 3 and 7)

The gain of the transmitting amplifier may be adjusted by an external resistor R2 connected between
GAT1 and GATZ2, pins 2 and 3 (see Fig. 9). This adjustment influences the sensitivity of the inputs
MIC and DTMF to the same amount. The gain is proportional to R2 and inversely proportional to
R10 and R12.

The gain of the receiving amplifier may be adjusted by an external resistor R 14 between GAR, pin 7,
and CX1, pin 6. The gain is proportional to R14 and inversely proportional to R12.

Gain control with line current, GALN connection {pin 17)

The circuit offers a facility to automatically vary the gain of all its amplifiers with the line current. In
this way the circuit compensates for differences in line attenuation. The variation is accomplished by
connecting an external resistor R11 between GALN, pin 17, and Vgg, pin 4. The value of this resistor
should be chosen in accordance with the supply voltage of the exchange {see Figs 5 and 6).

1f no gain variation with line current is required the GALN connection may be left open. All amplifiers
have their maximum gain then.

Side tone suppression

In the circuit diagram shown in Fig. 9 side tone suppression is obtained with components C2, R3, R4,
R7 and R8. Their component values have to be chosen to suit the cable type used. This network
attenuates the signal from the telephone line to the IR input of the receiving amplifier, This attenuation
may be adjusted by choosing the value of R7 without affecting the side tone suppression.

RATINGS
Limiting values in accordance with the Absolute Maximum System (IEC 134).
Supply current

d.c. lline max. 140 mA

surge, t <100 h line max. 250 mA
Storage temperature range Tstg —40 to +125 oC
Operating temperature range Tamb —25to +70 oc
Junction temperature Tj max. 150 oC
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TEA1053
TEA1054

CHARACTERISTICS

lline = 10 to 140 mA; f = 1 kHz; Tamp = 25 OC unless otherwise specified.

symbol min. typ. max. unit

Supply, LN and Ve (pins 1 and 15)
Line voltage

Hine= 15 mA Viine 4 4,2 4,4 \

lline= 50 mA Viine - - 5.8 \

lline = 100 mA Vliine — 7,3 \
Variation with temperature —AViine/AT| 8 10 12 mV/K
Line current operating range line 10 - 140 mA
Supply current at Vo =2 V Icc — — 1 mA
Microphone input MIC and reference voltage connection REF (pins 8 and 9)
Input impedance 1Zg.9| - 3 - (39
Voltage gain, see Fig. 7 Avd 43,1 44 1 451 dB
Gain variation with frequency,

f =300 to 4000 Hz AAyg — 05 - dB
Gain variation with temperature at

liine = 50 mA; Tamp = —5 to +45 °C AAyg — 05 — dB
DTMF input (pin 14)
{nput impedance 1Z14-4) 10 15 - k&
Voitage gain, see Fig. 7 Ayd 24,6 25,6 26,6 dB
Gain variation with frequency,

f =300 to 4000 Hz AAg - +£0,5 - dB
Gain variation with temperature at

lline = 50 mA; Tamp = —5 to +45 0C AAyg — +0,5 - dB
Gain adjustment connéctions, transmitting amplifier, GAT1 and GATZ2 (pins 2 and 3)
Gain adjustment range AAyg - +6 - dB
Transmitting amplifier output LN (pin 1)
Output voltage at Ifjne = 15 mA; R|jne = 600 2

d=2% VLN(rms) 1,4 - - \
Psophometricaily weighted * noise

output voltage at l|jne = 15 mA;

Rjine = 600 VLN{rms) - 245 - uv
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Telephone transmission circuit

TEA1053

* P53 curve.

TEA1054
symbol min, typ. max. unit
MUTE input {pin 13)
Input voltage
HIGH level VIH 1 — Vee \
LOW level ViL 0 - 0,2 \%
Input current —l13 - 8 20 HA
Attenuation of non-selected signals —-AAyd 45 - - dB
Receiving amplifier input IR (pin 10)
Input impedance 1Z10-4] — 10 - k&2
Telephone output QTEL (pin 5)
Voltage gain at ljjne = 15 mA;
Ripag = 150 ; R14=75kQ;
see Fig. 8 Avd 26 27 28 dB
f_f Gain variation with frequency, E
<DI f =300 10 4000 Hz AAyq — 05 — dB E
L_IJ' Gain variation with temperature at -
o line = 50 MA; Tomp = —5 to +45 OC AAyd — 05 - dB
E Maximum output voltage at ljjne = 15 mA;
— Rjoad = 150 2;d = 2% VO(rms) 350 - - mV
5 Psophometrically weighted * noise
E output voitage at l|jpe = 15 mMA vO(rms) — 40 — uv
(@]
E Gain adjustment connection, receiving amplifier, GAR (pin 7)
tuaJ Gain adjustment range AAg - +8 — dB
Gain control with line current connection GALN (pin 17)
Gain control range AAyd - 6 - dB
Highest line current for maximum gain,
R11 =105 k2; TEA1053 line 22,5 25 275 mA
TEA1054 line 31,5 35,5 38,5 mA
Lowest line current for minimum gain,
R11 =105 k£2; TEA1053 line 49,5 55 60,5 mA
TEA1054 line 81 90 99 J mA
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TEA1053

TEA1054
lline R1 I
> | a— | > __'
1 15 |
LN Voo :
|
_| >_| |
I
R5 RCX CX1 |RA cx2 VEE é
telephone 16 6 18 11 4 peripheral
line circuit
+ + + ?
R9 c4==2 =2C6 —=CS5b =c9 |
|
|
|
R10 |
I
—__4
7288494
Fig. 3 Supply arrangement.
Tamb =550C
31 R9 =20k
|p R10 =20Q
(mA) line =151t0120mA
24
R5=150kS§2
14
R5 =110k
0 T T r r
0 1 2 3 4
7288492 Vee (V)

Fig. 4 Maximum current I, available from Vg for external (peripheral) circuits.
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Telephone transmission circuit TEA1053
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TEA1054
7288501
0 R11=00
AAvd \ \\\
(dB) \ \
S N \\ N
\ N AN
\ N
—4 N N
Vexch = \24V 36V 48V 60V
| X
A1 =N47xQ \75m 1050 Nisoke
j i
0 10 20 30 40 50 60 70
5432 1 0 finelength (km} Yine (MA}
Vexch =24V [ S S S
543 2 1 0
36V B
54 3 2 1 0
48V L . X
< 60V $ 4 3 2 1 90 -
- —_
< —_—
a =
w  Fig.5 Gain variation with line current for the TEA1053, with R11 as a parameter. The values chosen
E for R11 suit the usual values for the supply voltage of the exchange. The curves are valid for 0,5 mm
< twisted-pair cables with an attenuation of 1,2 dB/km and a d.c. resistance of 176 Q/km.
%]
'_
P4
w
E 7288502
O I
~ R11=00
w 0
|.>u AA \
vd
o (dBY N
2 AN
\ \ \\
NN
- v, \ 24 36V 18 Nesov
-\2av v
e|xch | \
R11=\47kQ \75m \wskn 140kQ
-6
0 20 40 60 80 100 120 140
543 2 1 0 linelength (km} lling (MA}
Vexch=24V w1 o
54 3 2 1 0
36V e ;
54 3 2 1 0
48V [ | L |
5 4 3 2 1 [
60V O ' . :
Fig. 6 Gain variation with line current for the TEA1054, with R11 as a parameter. The values chosen
for R11 suit the usual values for the supply voltage of the exchange. The curves are valid for 0,56 mm
twisted-pair cables with an attenuation of 1,2 dB/km and a d.c. resistance of 176 £/km.
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Telephone transmission circuit TEA1053
TEA1054

DEVELOPMENT SAMPLE DATA

18-LEAD DUAL IN-LINE; PLASTIC (SOT-102A)

23,5 max

2 ‘
c
=8
a
o
(=
£
o
a
wn

38

3.4

. 1 [254]
— 1v75| I<—>| |<—>I
max
1.4 max

top view

LI

@ Positional accuracy.

8,25 max
® Maximum Material Condition.
ide vi .
sice view (1) Centre-lines of all leads are
within £0,127 mm of the nominal
i position shown; in the worst case,
| | the spacing between any two leads
- %‘0’32 ! may deviate from nominal by
p mex I +0,264 mm.
i Il .
U 1] {2) Lead spacing tolerances apply
|- it from seating plane to the line
indicated.
95 ‘
7.8 72701732 (3} Index may be horizontal as shown,

or vertical.

Dimensions in mm

SOLDERING
See next page.
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TEA1053
TEA1054

SOLDERING

1. By hand
Apply the soldering iron below the seating plane (or not more than 2 mm above it).
I its temperature is below 300 ©C it must not be in contact for more than 10 seconds; if between
300 ©C and 400 ©C, for not more than 5 seconds.

2. By dip or wave
The maximum permissible temperature of the solder is 260 ©C; this temperature must not be in
contact with the joint for more than 5 seconds. The total contact time of successive solder waves
must not exceed 5 seconds.
The device may be mounted up to the seating plane, but the temperature of the plastic body must
not exceed the specified storage maximum. |f the printed-circuit board has been pre-heated, forced
cooling may be necessary immediately after soldering to keep the temperature within the permis-
sible limit.

3. Repairing soldered joints
The same precautions and limits apply as in {1) above.
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DEVELOPMENT SAMPLE DATA
This information is derived from development samples TEA1055

made available for evaluation. It does not necessarily
imply that the device will go into regular production.

TELEPHONE TRANSMISSION CIRCUIT

GENERAL DESCRIPTION

The TEA1055 is a bipolar integrated circuit performing the speech and line interface functions in
electronic telephone sets.

Its features are:

® Supplied from telephone line current

Voltage regulator with adjustable d.c. voltage drop and d.c. resistance

High-impedance microphone input

Muting input for pulse or DTMF dialling

Gain setting facility on all amplifiers

Line current dependent gain control facility with corrections for the exchange supply voltage and
its feeding bridge resistance

® Supply output for additional circuits

QUICK REFERENCE DATA

Line voltage at ||jne = 15 mA Vline typ. 42V
Line current operating range lline 10 to 140 mA
Telephone line impedance 1Z§inel nom, 600 £
Supply current lce typ. 1 mA
Voltage gain, transmitting amplifier

MIC input Avd typ. 20 dB

DTMF input Ayd typ. 25,6 dB
Voltage gain, receiving amplifier Ayd typ. 27 dB
Gain adjustment range

transmitting amplifier AAyg typ. +6 dB

receiving amplifier AAyg typ. +8 dB
Range of gain control with line current,

all amplifiers AAyq typ. 6 dB
Exchange supply voltage range Vexch 24 t0 60 V
Exchange feeding bridge resistance Rexch 400 or 800 £
QOperating ambient temperature range Tamb —25t0+70 OC

PACKAGE QUTLINE
TEA1055: 18-lead DIL; plastic (SOT-102A).
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TEA1055

vee  RX BRDG CXx2 GAT1 GAT2 RCX
|15 |10 11 E 2 3 s
CURRENT CONTROL
REFERENCE CURRENT
g
13
— 1
o L2 a8 | » L~ N
o ‘l>—
[ 0 18 Ca
DTMF ﬁ——.—-
TEA1055
1
MUTE 2
R -2 l/l/‘: Se ll> QTEL
INTERNAL
REFERENGE
7288491.1 B |4 7 17
cX1 VEE GAR GALN

Fig. 1 Block diagram. The blocks marked dB are attenuators. The MUTE input operates analogue
switches that activate or inhibit the inputs and outputs as required by the function of the MUTE input.
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Telephone transmission circuit

TEA1055

DEVELOPMENT SAMPLE DATA

PINNING

1 LN

2 GAT1
3 GAT2
4  VEg
5 QTEL
6 cxX1

7 GAR
8 IR

9 CX2
10 RX

11 BRDG
12 MUTE
13 MiC
14 DTMF
15 Vee
16 RCX
17 GALN
18 RA

positive line connection

gain adjustment connection, transmitting amplifier

gain adjustment connection, transmitting amplifier
negative line connection

telephone output

reference decoupling connection

gain adjustment connection, receiving amplifier
receiving amplifier input

external stabilizing capacitor connection

external resistor connection

selection input for gain control adaption to feeding bridge impedance
mute input

ricrophane input

dual-tone multi-frequency input

positive supply connection

line voltage adjustment and decoupling connection

gain control with line current connection, all amplifiers
d.c. resistance adjustment connection

wiE] VY

GAT1[ 2|
GAT2 3]
Vee [4 |

.
17] GALN
[16] RCX

] voc

areL[s | Tealoss [14] DTMF
cx1l6 13] mic
GAR ’—71 [12] MuTE
IR[ 8 E BRDG
cx2| 9 [10] RX
7288488

Fig. 2 Pinning diagram.
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TEA1055

FUNCTIONAL DESCRIPTION

The TEA1055 contains a receiving amplifier, a transmitting amplifier, means to switch the inputs,
means to adjust the gain of the amplifiers individually, means to vary the gain with the line current
and means to adjust the d.c. voltage drop and d.c. resistance. See the block diagram, Fig. 1.

Supply: LN, Vee, VEE. RA, CX1 and CX2 (pins 1, 15, 4, 18, 6 and 9)

The circuit is supplied from the line current, the arrangement is shown in Fig. 3. The circuit develops
its own supply voltage at Vo, the positive supply connection, pin 15. This supply voltage may also be
used to supply an external circuit, e.g. an electret microphone amplifier stage or a CMOS pulse or
DTMF dialler. The current available for this circuit depends on external components, see Fig. 4.

All line current has to flow through the circuit. If the line current exceeds the current required by the
circuit itself via Vo, pin 15, i.e. about 1 mA, plus the current required by the peripheral circuits
connected to this pin, then the excess current is diverted via LN, the positive line connection, pin 1,
to RA, the d.c. resistance adjustment connection, pin 18.

The minimum line voltage may be chosen by external resistor R5 and the variation with line current
by external resistor R10. The circuit regulates the line voltage at Tymp = 25 OC to:

R6 +
Viine = VLN = —5 RS +062+1 N - R10,
R9
[N being the current diverted via LN, the positive line connection.

A regulator decoupling capacitor has to be connected between RCX, pin 16, and VEE, the negative
line connection, pin 4, a smoothing capacitor has to be connected between V¢, pin 15, and VEE, and
a stabilizing capacitor between CX2, pin 9 and VEE, pin 4. Further a decoupling capacitor has to be
connected between CX1, the reference decoupling connection, pin 6, and Vgg, pin 4.

The dynamic impedance that the circuit presents to the line in the speech band is determined primarily
by resistor R1 connected between LN, pin 1, and V¢, pin 15.

Microphone input MIC (pin 13}

The circuit has a high-impedance microphone input, especially suited for a sensitive microphone, e.qg.
an electret microphone with preamplifier. The available gain is typ. 20 dB.

Dual-tone multi-frequency input DTMF and mute input MUTE (pins 14 and 12)

A HIGH level on the MUTE input inhibits the microphone input and the telephone output QTEL and
enables the DTMF input, a LOW level does the reverse. Switching the MUTE input will not produce
any clicks on the line or in the telephone. The available gain from the DTMF input is typ. 25,6 dB.

Receiving amplifier input 1R and telephone output QTEL (pins 8 and 5)

The output QTEL is intended for telephone capsules with an impedance of 150 £ or more. The
available gain is typ. 27 dB.

Gain adjustment connections GAT1, GAT2 and GAR (pins 2, 3and 7)

The gain of the transmitting amplifier may be adjusted by an external resistor R2 connected between
GAT1 and GAT2, pins 2 and 3 (see Fig. 9). This adjustment influences the sensitivity of the inputs
MIC and DTMF to the same amount. The gain is proportional to R2 and inversely proportional to
R10 and R12.

The gain of the receiving amplifier may be adjusted by an external resistor R14 between GAR, pin 7,
and CX1, pin 6. The gain is proportional to R14 and inversely proportional to R12.
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Telephone transmission circuit TEA1055

DEVELOPMENT SAMPLE DATA

Gain control with line current, GALN connection {pin 17)

The circuit offers a facility to automatically vary the gain of all its amplifiers with the line current.

In this way the circuit compensates for differences in line attenuation. The variation is accomplished
by connecting an external resistor R11 between GALN, pin 17, and VEgg, pin 4. The value of this
resistor should be chosen in accordance with the supply voitage of the exchange and its feeding bridge
resistance {see Figs 5 and 6).

If no gain variation with line current is required the GALN connection may be left open. All amplifiers
have their maximum gain then.

Selection input for gain control adaption to feeding bridge impedance, BRDG (pin 11)

A LOW level at the BRDG input optimized the gain control characteristics of the circuit for a 400
feeding bridge in the exchange, a HIGH level for 800 .

Side tone suppression

In the circuit diagram shown in Fig. 9 side tone suppression is obtained with components C2, R3, R4,
R7 and R8. Their component values have to be chosen to suit the cable type used. This network
attenuates the signal from the telephone line to the IR input of the receiving amplifier. This attenuation
may be adjusted by choosing the value of R7 without affecting the side tone suppression.

RATINGS
Limiting values in accordance with the Absolute Maximum System (1EC 134)

Supply current

d.c. lline  max. 140 mA
surge, t <100 h lline  max. 250 mA
Storage temperature range Tstg —40to +125 ©C
Operating temperature range Tamb —25to +70 ©C
Junction temperature T; max. 150 °C
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TEA1055

CHARACTERISTICS

lline = 10 to 140 mA; f =1 kHz; Tymp = 25 ©C unless otherwise specified.

symbol min, typ. max. unit

Supply, LN and V¢ (pins 1 and 15)
Line voltage

line = 15 mA Viine 4 42 44 v

l{ine = 50 mA Vline - - 5,8 \

l1ine = 100 mA Vline - - 7,3 \
Variation with temperature —AV)ine/AT |8 10 12 mV/K
Line current operating range Hine 10 - 140 mA
Supply current at Vg =2V lce - - 1 mA
Microphone input MIC (pin 13} ‘
Input impedance i|Z13_4| 40 48 - kQ
Voltage gain, see Fig. 7 Avd 19 20 21 dB
Gain variation with frequency,

f =300 to 4000 Hz AAyg - +05 - dB
Gain variation with temperature at

lline = 50 mA; Tgmp = —5to +45 °C AAyg - +0,6 — dB
DTMF input (pin 14)
Input impedance 1Z14-4] 10 15 — kQ
Voltage gain, see Fig. 7 Avd 246 25,6 26,6 dB
Gain variation with frequency,

f =300 to 4000 Hz AAyg — +05 — dB
Gain variation with temperature at

lline =50 MA; Tgmp = —5 to +45 0C AAyg — +05 — dB
Gain adjustment connections, transmitting
amplifier, GAT1 and GAT2 (pins 2 and 3)
Gain adjustment range AAyg — 6 — dB
Transmitting amplifier output LN (pin 1)
Output voltage at ljjpe = 15 MA; R|j e =600 2

d=2% VLN({rms) 1,4 - — \
Psophometrically weighted* noise output

voltage at l|jne = 15 MA; Rjjne = 600 £ VLN{rms) — 245 - uV
MUTE input {pin 12)
Input voltage

HIGH level VIH 1 — Voo \%

LOW level VL 0 - 0,2 \
Input current —l12 — 8 20 HA
Attenuation of non-selected signals —AAg 45 — - dB

oo | DHILIPS




Telephone transmission circuit

TEA1055

DHILIPS
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symbol 1" min typ. max. unit
Receiving amplifier input IR {pin 8)
Input impedance 1Zg 4l - 10 - kQ
Telephone output QTEL (pin 5)
Voltage gain at l|jpe = 15 mA;
Rload = 150 £2; R14 = 7,6 k&; see Fig. 8 Ayg 26 27 28 dB
Gain variation with frequency,
f =300 to 4000 Hz AA g - t056 - dB
Gain variation with temperature at
lline =50 MA; Tamp = —5 to + 45 °C AAyqg - +05 - dB
Maximum output voltage at ljjpe = 15 mA;
R1=1560%;d=2% vO(rms) | 350 - — mV
Psophometrically weighted* noise ocutput
voltage at l|jne = 15 mA VO(rms) | — 40 - uV
< Gain adjustment connection, receiving —
E amplifier, GAR (pin 7) E
3 Gain adjustment range AAyg - +8 - dB
|
o
= Selection input for gain control adaption to
5, feeding bridge impedance, BRDG {pin 11)
E Input voltage
s HIGH level ViH 1 - vVee \Y
3 LOW level ViL 0 - 0,2 \%
o Input current -111 - 8 20 uA
>
w
[a] Gain control with line current connection
GALN (pin 17)
Gain control range AAyg - 6 - dB
Highest line current for maximum gain,
R11 =105 kQ; BRDG = HIGH (Rgych = 800 £2) | lline 22,5 25 27,5 mA
BRDG = LOW {Rgych =400 Q) | lline 31,5 35 38,5 mA
Lowest line current for minimum gain,
R11 =105 kQ; BRDG = HIGH (Rgych = 800 2) | Yine 49,5 55 60,5 mA
BRDG = LOW (Rgyxch =400 £2) | lline 81 90 99 mA
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TEA1055

lline

R1 '
> —— ——‘
1 15 |
|
LN Vee |
|
_l >—i |
|
R5 RCX CX1 |RA CX2 VEE b
telephone 16 6 18 9 4 periph_eral
line 5 circuit
1. J
R9 ca== ==cC6 :rc5 =9 T
|
!
|
—_ R10 |
= [
— _—
- 7288495
Fig. 3 Supply arrangement.
Tamb =55°C
3. R9 =20k
Iy R10 =208Q
(mA) lline =15to 120mA
2..
R5= 150k
1_
R5 =110k
0 v T P
0 1 2 3 4
7288492 Vee (V)

Fig. 4 Maximum current I, available from Vg for an external circuit.
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Telephone transmission circuit

TEA1055

DEVELOPMENT SAMPLE DATA

7288501
f
Ril=oco
° NN
AAvd \
(dB) \J
-2
N AN,
AN AN
\ \\
—4 \ T
Voyeh = \24V 36V 48V 60V
exch
— l A\
R11=[\47kQ Ysm \Nosm 140kQ
e } N ‘
0 10 20 30 40 50 60 70
- 5432 1 0O linelength (km) Sine {mA)
Vexch‘24v '—‘—‘—‘——-'—'3
5 4 2 1
36V 0
54 3 2 1 0
48V PO S T i
60V P4 3 2 I 0

Fig. 5 Gain variation with line current, with R11 as a parameter, and with the BRDG input HIGH,
i.e. the circuit optimized for 800 £2. The values chosen for R11 suit the usual values for the supply
voltage of the exchange. The curves are valid for 0,5 mm twisted-pair cables with an attenuation of
1,2 dB/km and a d.c. resistance of 176 £/km.

7288502
I
R1l=o
0 \ —
BAg \ \
(dB) \ “\
-2 \ \
. \ <
V, =N\24V 36V 48V 60V
exch
| AN
R1I=\47kﬂ \75kﬂ \IOSKQ 140k
iy ] I\
T
0 20 40 60 80 100 120 140
5432 1 0 line length {km) Hine {MA)
Vouh =24V 543 2 Q
1
36V PR '
5 4 3 2 1 0
48y LY v : !
5 4 2 1 V)
60V L L L L J—

Fig. 6 Gain variation with line current, with R11 as a parameter, and with the BRDG input LOW,

i.e. the circuit optimized for 400 §2. The values chosen for R11 suit the usual values for the supply
voltage of the exchange. The curves are valid for 0,5 mm twisted-pair cables with an attenuation of
1,2 dB/km and a d.c. resistance of 176 £/km.
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Telephone transmission circuit
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TEA1055

18-LEAD DUAL IN-LINE; PLASTIC (SOT-102A)

23,5 max

seating plane

P PHILIPS w ﬁy e

E 18 17 16 15 1 13 12 1 10 top view —_—
=) {3} —
w = %7 . ) . . B} —
|
o
=
32, 1 2 3 4 5 6 7 8 9
=
=z
w
=
o
g
u>.| 8,25 max Q} Positional accuracy.
a ® Maximum Material Condition.
‘de vi )
side view (1} Centre-lines of all leads are
within 0,127 mm of the nominal
position shown; in the worst case,
the spacing between any two leads
may deviate from nominal by
10,254 mm.
(2) Lead spacing tolerances apply
from seating plane to the line
indicated.
7,6 ’ .
' 7270173.2 {3} Index may be horizontal as shown,
or vertical.
Dimensions in mm
SOLDERING
See next page.
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TEA1055

SOLDERING

1. By hand
Apply the soldering iron below the seating plane (or not more than 2 mm above it).
If its temperature is below 300 °C it must not be in contact for more than 10 seconds; if between
300 ©C and 400 ©OC, for not more than 5 seconds.

2. By dip or wave
The maximum permissible temperature of the solder is 260 OC; this temperature must not be in
contact with the joint for more than 5 seconds. The total contact time of successive solder waves
must not exceed 5 seconds.
The device may be mounted up to the seating plane, but the temperature of the plastic body must
not exceed the specified storage maximum. If the printed-circuit board has been pre-heated, forced
cooling may be necessary immediately after soldering to keep the temperature within the permis-
sible limit.

3. Repairing soldered joints
The same precautions and limits apply as in (1) above.
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DEVELOPMENT SAMPLE DATA

This information is derived from development samples TEA1060
made available far evaluation. It does not necessarily
imply that the device will go into regular production, TEA1061

VERSATILE TELEPHONE TRANSMISSION CIRCUITS
WITH DIALLER INTERFACE

GENERAL DESCRIPTION

The TEA1060 and TEA1061 are bipolar integrated circuits performing all speech and line inter-
face functions required in fully electronic telephone sets. The circuits internally perform electronic
switching between dialling and speech.

Features

Voltage regulator with adjustable static resistance

Provides supply for external circuitry

Symmetrical low-impedance inputs for dynamic and magnetic microphones (TEA1060)
Symmetrical high-impedance inputs for piezoelectric microphone (TEA1061)
Asymmetrical high-impedance input for electret microphone (TEA1061)
DTMF signal input

Mute input for pulse or DTMF dialling

Power down input for puise dial or register recall

Receiving amplifier for magnetic, dynamic or piezoelectric earpieces

Large amplification setting range on all amplifiers

Line loss compensation facility, line current dependent

Gain control adaptable to exchange supply

QUICK REFERENCE DATA

Line voltage at l|je = 15 mA VLN typ. 435 V
Line current operating range ltine 10 to 140 mA
Supply current

power down input LOW lce typ. 1 mA

power down input HIGH lce typ. 50 pA
Voltage amplification range microphone amplifier

TEA1060 Ayd 44 to 60 dB

TEA1081 Ayd 30 to 46 dB

receiving amplifier Ayd 17 to 39 dB
Amplification control range AAyq typ. 6 dB
Exchange supply voltage range Vexch 24 to 60V
Exchange feeding bridge resistance range Rexch 400 to 1000 £
Operating ambient temperature range Tamb —25 to +75 °C

PACKAGE QUTLINE
18-lead DIL; plastic {SOT-102A).
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TEA1060
TEA1061

15 1

GAR

TEA1060
TEA1061

DTMF i dB

MiC— - - -
’7, L 3 Gas2

MIC+ 8 + + + 2
7 dst! am % I 1 GAS1
L |

14

MUTE
12 SUPPLY AND
PO
REFERENCE
CONTROL
CURRENT
.
/ CURRENT
[o] REFERENCE
10 116 | 17 9 18
VEE REG AGC STAB 7286758.1 SLPE

Fig. 1 Block diagram. The blocks marked “‘dB’ are attenuators. The block marked (1) is only present
in the TEA1061.
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Versatile telephone transmission circuits TEA1060
with dialler interface TEA1061

DEVELOPMENT SAMPLE DATA

PINNING
1 LN positive line terminal
2 GAS1 gain adjustment; transmitting

amplifier
_ _U_b 3 GAS2 gain adjustment; transmitting

1] 18| SLPE amplifier
GAS 1 |_T_ E AGC 4 QR-— inverting output; receiving amplifier
GAS2 E E] REG 5 QR+ non-inverting output, receiving amplifier
ar-[7] 5] vee 6 GAR gzgl?ggstment, receiving
QR+ E Ei:gg? Z] MUTE 7 MIC— inverting microphone input
GAR [13] DTMF 8 MIC+ non-inverting microphone input
Mic— ; 2] PD 9 STAB current stabilizer
mic+ 8| 7] 1n 10 VEg negative line terminal
sTA8 [5] 1_—0] Ve 11 IR receiving amp.lifler input

12 PD power-down input

72867461 13 DTMF dual-tone multi-frequency input

. A . 14 MUTE mute input
Fig. 2 Pinning diagram. o .
15 Ve positive supply decoupling
16 REG voltage regulator decoupling
17 AGC automatic gain control input

18 SLPE slope {d.c. resistance) adjustment

FUNCTIONAL DESCRIPTION
Supply: Vg, LN, SLPE, REG and STAB

The circuit and its peripheral circuits usually are supplied from the telephone line. The circuit develops
its own supply voltage at V¢c and regulates its voltage drop. The supply voltage Vg may also be used
to supply external peripheral circuits, e.g. dialling and control circuits.

The supply has to be decoupled by connecting a smoothing capacitor between V¢ and VEE; the
internal voltage regulator has to be decoupled by a capacitor from REG to Vgg. An internal current
stabilizer is set by a resistor of 3,6 k2 between STAB and VEEg.

The d.c. current flowing into the set is determined by the exchange supply voltage Vexch, the feeding
bridge resistance Rgycp, the d.c. resistance of the subscriber line Rjjye and the d.c. voltage on the
subscriber set (see Fig. 3).

If the line current l}j,,e exceeds the current Ioc + 0,5 mA required by the circuit itself (I =~ 1 mA),
plus the current Ip required by the peripheral circuits connected to V¢, then the voltage regulator
diverts the excess current via LN.

The voltage regulator adjusts the average voltage on LN to:

VLN = Vyef * I PE X RO = Vi + (lljne — Igc — 0,5.107 — Ip) x RS,
Vyef being an internally generated temperature compensated reference voltage of 4,1 V and R9 being an
external resistor connected between SLPE and VEE. Under normal conditions g pg >> g +0.5 mA +1p.

The static behaviour of the circuit then equals a 4,1 V voltage regulator diode with an internal resistance
R9. In the audio-frequency range the dynamic impedance equals R1.
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TEA1060
TEA1061

FUNCTIONAL DESCRIPTION (continued)

The current | available from V¢ for supplying peripheral circuits depends on external components,
and on the line current. Figure 4 shows this current for Ve = 3 V min., this being the minimum supply
voltage for most CMOS circuits including a diode voltage drop for an enable diode. If MUTE is LOW the
available current is further reduced when the receiving amplifier is driven.

Microphone inputs MIC+ and MIC— and gain adjustment pins GAS1 and GAS2
The TEA1060 and TEA1061 have symmetrical microphone inputs.

The TEA1060 is intended for {ow-sensitivity, low-impedance dynamic or magnetic microphones. Its
input impedance is 2 x 4 k§2 and its voltage amplification is typ. 52 dB.

The TEA1061 is intended for a piezoelectric microphone or an electret microphone with built-in FET
source follower. Its input impedance is 2 x 20 k2 and its voltage amplification is typ. 38 dB.

The arrangements with the microphone types mentioned are shown in Fig. 5.

The amplification of the microphone amplifier in both types can be adjusted over a range of + 8 dB to
suit the sensitivity of the transducer used. The amplification is proportional to external resistor R7
connected between GAS1 and GAS2.

An external capacitor C6 of 100 pF between GAS1and SLPE is required to ensure stability. A larger
value may be chosen to obtain a first-order low-pass filter, The cut-off frequency corresponds with the
time constant R7 x C6.

Mute input MUTE

A HIGH level at MUTE enables the DTMF input and inhibits the microphone inputs and the receiving
amplifier, a LOW level or an open circuit does the reverse. Switching the mute input will cause negligible
clicks at the telephone outputs and on the line.

Dual-tone multi-frequency input DTMF

When the DTMF input is enabled, dialling tones may be sent onto the line. The voltage amplification
from DTMF to LN is typ. 26 dB and varies with R7 in the same way as the amplification of the
microphone amplifier. The signalling tones can be heard in the earpiece at a low level (confidence tone).

Receiving amplifier: IR, QR +, OR— and GAR

The receiving amplifier has one input IR and two complementary outputs, a non-inverting output QR +
and an inverting output QR—. These outputs may be used for single-ended or for differential drive,
depending on the sensitivity and type of earpiece used (see Fig. 6). Amplification from IR to QR + is
typ. 25 dB. This will be sufficient for low-impedance magnetic or dynamic earpieces; these are suited
for single-ended drive. By using both outputs (differential drive) the amplification is increased by 6 dB.
This makes differential drive possible, which is required for high-impedance dynamic, magnetic and
piezoelectric earpieces with load impedances exceeding 450 £2.

The output voltage of the receiving amplifier is specified for continuous-wave drive. The maximum
output voltage will be higher under speech conditions, where the ratio of peak and r.m.s. value is higher.

The amplification of the receiving amplifier can be adjusted over a range of + 8 dB to suit the
sensitivity of the transducer used. The amplification is proportional to external resistor R4 connected
from GAR to QR +.

Two external capacitors C4 = 100 pF and C6 = 10 x C4 = 1 nF are necessary to ensure stability. A
larger value of C4 may be chosen to obtain a first-order, low-pass filter. The “cut-off” frequency
corresponds with the time constant R4 x C4.
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Versatile telephone transmission circuits TEA1060
with dialler interface TEA1061

DEVELOPMENT SAMPLE DATA

Automatic gain control input AGC

Automatic line loss compensation will be obtained by connecting a resistor R6 form AGC to VEE.
This automatic gain control varies the amplification of the microphone amplifier and the receiving
amplifier in accordance with the d.c. line current. The control range is 6 dB. This corresponds with a
line length of 5 km for a 0,5 mm diameter copper twisted-pair cable with a d.c. resistance of 176 £2/km
and an average attenuation of 1,2 dB/km.

Resistor R6 should be chosen in accordance with the exchange supply voltage and its feeding bridge
resistance {see Fig. 7 and Table 1). Different values of R6 give the same ratio of line currents for begin
and end of the control range.

If automatic line loss compensation is not required AGC may be left open. The amplifiers then all give
their maximum amplification as specified.

Power-down input PD

During pulse dialling or register recall (timed loop break) the telephone line is interrupted, as a conse-
quence it provides no supply for the transmission circuit. These gaps have to be bridged by the charge
in the smoothing capacitor C1. The requirements on this capacitor are relaxed by applying a HIGH
level to the PD input, which reduces the supply current from typ. 1 mA to typ. 50 uA.

A HIGH level at PD further disconnects the capacitor at REG, with the effect that the circuit’s
impedance equals a 4,2 V voltage regulator diode with an internal resistance equal to R9. This results
in rectangular current waveforms in pulse dialling and register recall.

When this facility is not required PD may be left open.

Side-tone suppression

Suppression of the transmitted signal in the earpiece is obtained by the anti-side-tone network consisting
of R2, R3, R8 and Z},, (see Fig. 10). Maximum compensation is obtained when Zpq|/k equals the line
impedance Zjne as seen by the set (scale factor k = Rg/R1).

In practice Zjjq varies strongly with line length and cable type; consequently an average value has to

be chosen for Zp,1. The suppression further depends on the accuracy with which Zp 4| equals the line
average line impedance.

The anti-side-tone network attenuates the signal from the line. With R8 =390 £ and R9 = 20 £ the
attenuation is 32 dB. The attenuation is nearly flat over the audio-frequency range.
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TEA1060

TEA1061
RATINGS
Limiting values in accordance with the Absolute Maximum System (IEC 134)
Positive line voltage VLN max 132 V
Line current
average lline(AV) Mmax. 140 mA
non-repetitive (tmax = 100 hours) line(S) max. 250 mA
non-repetitive peak {tmax = 1 ms) lline(SM)  max 1A
Voltage on all other pins \ max. Veg+ 0,7 V
-V max 07V
Total power dissipation Ptot max. 640 mw
Storage temperature range Tstg —40 to +125 °C
Operating ambient temperature range Tamb —25 to +75 °C
CHARACTERISTICS
- lline = 10 to 140 mA; VEE = 0 V; f = 800 Hz; Tgmp = 25 OC; unless otherwise specified.
E parameter symbol min.  typ. max. unit
- Supply: LN and Ve (pins 1 and 15)
Voltage drop over circuit
at l|jne =5 MA VN - 4,15 — \
at ljjne = 15 MA VLN 4,15 4,35 4,565 \
at ljjne = 100 mA VN - 6,0 7 \Y
Variation with temperature at ljjne = 15 mA AV N/AT| -4 =2 0 mV/K
Supply current
atVee=28V;PD=LOW lce - 0,96 1,25 mA
atVee=28V; PD =HIGH Ice — 50 — HA
Microphone inputs MIC+ and MIC~—
Input impedance
TEA1060 izjgl — 4 - k2
TEA1061 |zjs! - 20 - k2
Standard deviation on input impedance o — 12 - %
Common-mode rejection ratio; TEA1060 KCMR - t.b.f. — dB
Voltage amplification at
lline = 15 mA; R7 = 68 k2
TEA10860 Ayd 51 52 53 dB
TEA1061 Avd 37 38 39 dB
Variation with frequency
at f = 300 to 3400 Hz AA /AT | — +0,2 — dB
Variation with temperature at
lline = 50 MA; Tamp = —25 to +75 0C AAG/AT | — 0,5 - dB
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Versatile telephone transmission circuits TEA106O

with dialler interface TEA1061

DEVELOPMENT SAMPLE DATA

parameter symbol min.  typ. max. unit

Dual-tone multi-frequency input DTMF

Input impedance zjgl — 20 — k&
Standard deviation on input impedance a - 12 — %
Voltage amplification

at ljine = 15 mA; R7 = 68 k&2 Avd 25 26 27 dB
Variation with frequency

at f = 300 to 3400 Hz AAyg/AT | — 02 - dB
Variation with temperature at

Iline = 50 MA; Tamp = -25t0 +75 °C AALG/AT | — 056 — dB

Gain adjustment pins GAS1 and GAS2

Amplification variation with R7,
transmitting amplifier AAyg —8 — +8 dB

Transmitting amplifier output LN

Output voltage at ljjne = 15 MA;
diot = 2% VIN(rms)| 1.4 23 - \Y
diot = 10% VIN(rms)| — 2,6 — \Y

Noise output voltage
at ljjpe = 15 mA; R7 = 68 k{2;
psophometrically weighted (P63 curve) Vno(rms) | — -70 - dBmp

Receiving amplifier input IR
Input impedance 1zl — 20 — k2

Receiving amplifier outputs QR + and QR—-
Output impedance; single-ended [zggl — 4 — Q

Voltage amplification
at ljjpe = 15 mA; R4 = 100 k2;

single-ended; R|_ = 300 2 Ayd 24 25 26 dB

differential; R|_= 600 2 Avd 30 31 32 dB
Variation with frequency,

at f = 300 to 3400 Hz AAyg/AT | — +0,2 - dB
Variation with temperature at

line = 50 mA; Tamp = —25 to +75 °C AAG/AT | — 05 — dB
Qutput voltage at lp =0; dyot = 2%; sine-wave drive

single-ended; R|_= 150 Q Vo(rms) 0,3 0,38 — \

single-ended; R|_= 450 Q Vo(rms) 0,4 0,52 - \

differential; C) =47 nF+ R =100 f=3400Hz| Vy(rms) 0,8 1,0 - \
Noise output voltage

at ljjne = 15 mA; R4 = 100 kQ2;

psophometrically weighted (P53 curve)

single-ended; R|_ = 300 £ Vio(rms) | — 50 - Y

differential; Ry = 600 £2 Vho(rms) | — 100 - uv
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TEA1060
TEA1061

CHARACTERISTICS (continued)

parameter symbol min, typ. max. unit

Gain adjustment pin GAR
Amplification variation with R4,

receiving amplifier AAyg -8 - +8 dB
MUTE input
Input voltage

HIGH VIH 15 - Vee \"

LOW ViL - - 0,3 \%
Input current IMUTE — 8 15 HA

Reduction of voltage amplification from
MIC+and MIC—to LN at MUTE = HIGH —AAyg | - 70 - dB

Voltage amplification from DTMF to QR +or QR—
at MUTE = HIGH; single-ended load;
R =300Q Avd — -18 - dB

Power-down input PD

Input voltage
HIGH Vi 1,5 — Vee A
LOW ViL — — 0,3 \4
Input current IPD - 5 10 uA

Automatic gain control input AGC

Amplification control range —AAyg - 6 - ds
Highest line current for maximum

amplification at R6 = 110 kQ2 line - 22 - mA
Lowest line current for minimum

amplification at R6 = 110 kQ2 line — 60 — mA
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Versatile telephone transmission circuits TEA1060

DEVELOPMENT SAMPLE DATA

with dialler interface TEA1061
Riine line R1

— ——
IsLpg + 0.5mA Ice |

1 15 tlo
TEA1060 KN Voo '
Rexch H TEA1061 !
DC 0,5mA 6

AC l 1 :|+ peripheral

Voxen () T circuits
REG STAB SLPE VEE ?
Le o] g pp 418 10 |
- |
c3 | RS R9 |
'l' [
—_
7286754.2

Fig. 3 Supply arrangement.

7286750.1
1,5
\ lline = 15 MA
(mpA) a R1 =620
R = 209
14 I
b |
0,5+ |
0 : : | :
0 1 2 3 Vee V) 4

Fig. 4 Maximum current |, available from V¢ for external (peripheral) circuitry with Voo =3 V.
Curve "“a’’ is valid when the receiving ampiifier is not driven or when MUTE = HIGH, curve "’b" is valid
when MUTE = LOW and the receiving amplifier is driven, Vg (rms) = 150 mV, R =150 2.
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TEA1060
TEA1061

MiC+ & g+

MIC— MIC—

7286748.1

(a) (b) {c)

Fig. b Alternative microphone arrangements. {a) magnetic or dynamic microphone, TEA1060. The
resistor marked {1) may be connected to iower the terminating impedance. {b) electret microphone,
TEA1061. {c) piezoelectric microphone, TEA1061.

(1 {2}

QR+ QR+ QR+ QR+ L 1]
- 0
VEg 10 QR-— 4 QR— 4 QR-

72867471

(a) (b} c} (d}

Fig. 6 Alternative receiver arrangements. (a) dynamic telephone with less than 450 2 impedance.

{b} dynamic telephone with more than 450 £2 impedance. {c) magnetic telephone. The resistor marked
(1) may be connected to obtain an appropriate acoustic frequency characteristic. (d} piezoelectric tele-
phone. The resistor masked (2) is required to increase the phase margin.
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Versatile telephone transmission circuits

with dialler interface

TEA1060
TEA106t

DEVELOPMENT SAMPLE DATA

R 7ZB6749.1
=00
04
Ay |
{dB)
_2_
] R9=208
_4J 48,7 k2 \78,7 k2
-6
— ™ T T —— ———
] 20 40 60 80 100 120 140

line (mMA)

Fig. 7 Variation of amplification with line current, with R6 as a parameter.

Table 1. Values of resistor R6 for optimum line loss compensation, for various usual values of exchange
supply voltage Vgych and exchange feeding bridge resistance Rgxch.

Rexch (£2)
400 | 600 | 800 | 1000
R6 (k%)
24 619 487 | X X
3 (100 | 787 | 68 | 604
Vech V) s 1 1a0 | 110 931 82
60 X X 120 | 102
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TEA1060

R1 lline
— «
6209
15 1 R4
100 k2
v LN
11 ce QR+ 100t
‘ ca
100
8 6 pF RL Vo
MIC+ GAR 600
Vi~ c7 2
7| mic— 1nF |
TEA1060 ar. 14 I
+ TEA1061
€1 S32 100 4F 3] yrme 9 10 to 140mA
* 2
10 uF 14 GAS1
L o~e—2 MUTE R7
Vi 68 k2
22{ by Gas2 |2 c6 ==
VEE REG AGC STAB SLPE 100 pF
10 16 7 9 8
+ R5 RO
= cs Re 38 | |200
—_ 4.7HFT K
=
—_ VJZ 7286766.2

Fig. 8 Test circuit for defining voltage amplification of MIC+, MIC— and DTMF inputs. Voltage ampli-
fication is defined as: Ayg = 20 log [V o/Vjl. For measuring the amplification from MIC+ and MIC— the
MUTE input should be LOW or open, for measuring the DTMF input MUTE should be HIGH. inputs

not under test should be open.

R1 line
—
| S
6200 .
15 1 100 uF
Vee LN
R an+ [ ‘ 6000
R4 c4 T
c7
L" 8 100‘ 00 4
—{ mic+ kQ pF
Vi 104F GAR
) 7 ) g m
~ — mic— z v
TEA1060 L °
+ 1 _ 14
C1 52 1004F — DTMF TEA1061 QR i é 10 to 140mA
2
GAS1
M) wute
‘ R7
12 3 _Lce
PP GAS2 T 100pF
VEE REG AGC STAB SLPE
10 Ie 17 9 18
RS
+
c3 R6 | 36 [ RS
4,7)AFT ke ||200
} 7286756.2
4

Fig. 8 Test circuit for defining voltage amplification of the receiving amplifier. Voltage amplification
is defined as: Ayq = 20 log [V o/Vil.
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TEA1060
TEA1061
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Versatile telephone transmission circuits

with dialler interface
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TEA1060
TEA1061

APPLICATION INFORMATION (continued)

LN Vee Vpo
cradie [:E DTMF —|oTMF
contact TEA1060 DTMF
T Teatosr  MUTE M DIALLER <::
PDI— 1 ——FL
telephone i VEE | Vss
line 1 | | |_1 'J 7286751.1
| [
BST76 |
|
——— e
(a)
N Ve Voo
—_— cradle DTMF—
— contact > TEA1060 PCD3320
- T @ Teatoer  MUTE FAMILY <:
- PD DP
telephone _T. VEE Vgg
line |
‘ I_‘D}J 7ZB6752.1
(1 BST76
(b)
LN Vee Voo
cradle DTMF
ontact
e TENIOSO v roso K
telephone -T- VEE Vss
line L
|ED . Iz
(l BST76 ¢
DTMF
— PCD3312
7Z86753.1
(c)
Fig. 11 Typical applications of the TEA1060 or TEA1061 {(simplified).
{a) DTMF set with a CMOS DTMF dialling circuit. The dashed lines show an optional flash (register
recall by timed loop break).
(b} Pulse dial set with one of the PCD3320 family of CMOS interrupted current-loop dialling circuits.
(c} Dual-standard (pulse and DTMF) feature phone with the PCD3340 CMOS telephone controller and
the PCD3312 CMOS DTMF generator with 12 C bus.
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Versatile telephone transmission circuits
with dialler interface

TEA1060
TEA1061

DEVELOPMENT SAMPLE DATA

18-LEAD DUAL IN-LINE; PLASTIC (SOT-102A)

23,5 max

seating plane

o

l7s| |

f

4.7
max
—710,51

n,1in l

___lo7s2

w

max

13}

top view

8,25 max

|
|

| 0,32

I max Il
Il Il
1l |
y

~—

7270173.2

Dimensions in mm

SOLDERING
See next page.

side view

Q} Positional accuracy.

®
(1)

Maximum Material Condition.

Centre-lines of all leads are

within £0,127 mm of the nominal
position shown; in the worst case,
the spacing between any two leads
may deviate from nominal by
0,254 mm.

(2) Lead spacing tolerances apply
from seating plane to the line

indicated.

{3} Index may be horizontal as shown,

or vertical.

@
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TEA1060
TEA1061

SOLDERING

1. By hand

Apply the soldering iron below the seating plane (or not more than 2 mm above it).
1f its temperature is below 300 OC it must not be in contact for more than 10 seconds; if between
300 ©C and 400 ©C, for not more than 5 seconds.

2. By dip or wave

The maximum permissible temperature of the solder is 260 ©C; this temperature must not be in
contact with the joint for more than 5 seconds. The total contact time of successive solder waves
must not exceed 5 seconds.

The device may be mounted up to the seating plane, but the temperature of the plastic body must
not exceed the specified storage maximum. If the printed-circuit board has been pre-heated, forced
cooling may be necessary immediately after soldering to keep the temperature within the permis-
sible limit.

3. Repairing soldered joints
The same precautions and limits apply as in {1} above.
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DEVELOPMENT SAMPLE DATA
This information is derived from development samples TEA1062

made avallable for evaluation. !t does not necessarily
imply that the device will go into regular production. TEA1063

VERSATILE TELEPHONE TRANSMISSION CIRCUITS

GENERAL DESCRIPTION

The TEA1062 and TEA1063 are bipolar integrated circuits performing all speech and line interface
functions required in fully electronic telephone sets. The devices can be installed in the handset to
facilitate two-wire connection to the dial and control circuits mounted in the base of the telephone set.

Features
® Voltage regulator with adjustable static resistance

® Symmetrical low-impedance inputs for dynamic and magnetic microphones (TEA1062)
® Symmetrical high-impedance inputs for piezoelectric microphone (TEA1063)
® Asymmetrical high-impedance input for electret microphone (TEA1063)
® Receiving amplifier for magnetic, dynamic or piezoelectric earpieces —_—
® Large amplification setting range on all amplifiers _—
® Line loss compensation facility, line current dependent _—
® Gain control adaptable to exchange supply —_
QUICK REFERENCE DATA
Line voltage at ||jpe = 15 mA VIN typ. 375V
Line current operating range liine 10 to 140 mA
Supply current lee typ. 1 mA
Voltage amplification range

microphone amplifier

TEA1062 Avd 4410 60 dB

TEA1063 Avg 30to 46 dB

receiving amplifier Ayd 17 to 39 dB
Amplification control range AAyg  typ. 6 dB
Exchange supply voltage range Vexch 24to 60 V
Exchange feeding bridge resistance range Rexch 400to 1000 2
Operating ambient temperature range Tamb —25to +75 OC
PACKAGE OUTLINE
16-lead DIL; plastic (SOT-38).

109
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TEA1062
TEA1063

IR 1 % Y 6 GAR
- + QR+

SUPPLY D 4
AND + - QR-—

REFERENCE

MiC+ + + + 2
dB L] % " GAS1
Mic— —Z - _ _

| 3| gas2
CONTROL B
CURRENT L
+
| CURRENT j TEA1062
REFERENCE TEA1063
10 14 15 9 12 16
7287253 |
Vee REG AGC STAB nc. SLPE

Fig. 1 Block diagram. The block marked "’dB’’ is an attenuator which is present only in the TEA1063.

PINNING
1 LN positive line terminal
N [0 U 16] stee 2 GAS1 gain adjustment; transmitting amplifier
cast [2 | [15] Acc 3 GAS2  gain adjustment; transmitting amplifier
as2 E E REG 4 QR-— inverting output; receiving amplifier
5 QR+ non-inverting output; receiving amplifier
oR- [ 4 13] V, R . . .
[: TEA1062 j ce 6 GAR gain adjustment; receiving amplifier
TEA1063
ar+ 5| 12] ne. 7 MIC— inverting microphone input
AR [6 | [11] 1r 8 MIC+  non-inverting microphone input
MIC— E E Vee 9 STAB current stabilizer
mic+ [3] 5] stas 10 VEE negative line terminal
11 IR receiving amplifier input
7287254
12 n.c. not connected
Fig. 2 Pinning diagram. 13 Vee positive supply decoupling
14 REG voltage regulator decoupling
15 AGC automatic gain control input
16 SLPE slope (d.c. resistance) adjustment
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Versatile telephone transmission circuits TEA1062

TEA1063

DEVELOPMENT SAMPLE DATA

FUNCTIONAL DESCRIPTION

Supply: Vee, LN, SLPE, REG and STAB

The circuit and its associated dial and control circuits usually are supplied from the telephone line. The
circuit develops its own supply voltage at V¢ and regulates its voltage drop. The supply voltage Vg
may also be applied to a FET source follower to be used as an impedance converter for an electret
microphane,

The supply has to be decoupled by connecting a smoothing capacitor between V¢ and VEE; the
internal voltage regulator has to be decoupled by a capacitor from REG to Vgg. An internal current
stabilizer is set by a resistor of 3,6 k€2 between STAB and VgEg.

The d.c. current flowing into the set is determined by the exchange supply voltage Vaych, the feeding
bridge resistance Rgych, the d.c. resistance of the subscriber line R)jne and the d.c. voltage on the
subscriber set (see Fig. 3).

If the line current I)j,e exceeds the current |oc required by the circuit itself, i.e. about 1 mA, then the
voltage regulator diverts the excess current via LN.

The voltage regulator adjusts the average voltage on LN to:

VLN = Vref + ILN X R8 = Vet + {ljne — Icc) X RY,
V¢ef being an internally generated temperature compensated reference voltage of 3,45 V and RS being
an external resistor connected between SLPE and VEg. Under normal conditions I y - Igc. The

static behaviour of the circuit then equals a 3,45 V voltage regulator diode with an internal resistance
R9. In the audio frequency range the dynamic impedance equals R1.

Microphone inputs MIC+ and MIC— and gain adjustment pins GAS1 and GAS2
The TEA1062 and TEA1063 have differential microphone inputs.

The TEA1062 is intended for low-sensitivity low-impedance dynamic or magnetic microphones, Its
input impedance is 2 x 4 k§2 and its voltage amplification is typ. 52 dB.

The TEA1063 is intended for a piezoelectric microphone or an electret microphone with built-in FET
source follower. Its input impedance is 2 x 20 k§2 and its voltage amplification is typ. 38 dB.

The arrangements with the microphone types mentioned are shown in Fig. 4.

The amplification of the microphone amplifier in both types can be adjusted over a range of £ 8 dB to
suit the sensitivity of the transducer used. The amplification is proportional to external resistor R7
connected between GAS1 and GAS2.

An external capacitor C6 of 100 pF between GAS1 and SLPE is required to ensure stability. A larger
value may be chosen to obtain a first-order low-pass filter. The cut-off frequency corresponds with the
time constant R7 x C6.

Receiving amplifier: IR, QR+, QR— and GAR

The receiving amplifier has one input IR and two complementary outputs, a non-inverting output

QR+ and an inverting output QR—. These outputs may be used for single-ended or for differential
drive, depending on the sensitivity and type of earpiece used (see Fig. 5). Amplification from IR to
QR+ is typ. 25 dB. This will be sufficient for low-impedance magnetic or dynamic earpieces; these are
suited for single-ended drive. By using both outputs {differential drive) the amplification is increased
by 6 dB. This makes differentia! drive possible for high-impedance dynamic, magnetic and piezoelectric
earpieces with load impedances exceeding 180 Q.

The output voltage of the receiving amplifier is specified for continuous-wave drive. The maximum
output voltage will be higher under speech conditions, where the ratio of peak and r.m.s. value ishigher.
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TEA1062
TEA1063

FUNCTIONAL DESCRIPTION (continued)

The amplification of the receiving amplifier can be adjusted over a range of + 8 dB to suit the sensitivity
of the transducer used. The amplification is proportional to external resistor R4 connected from GAR
to QR+,

An external capacitor C4 of 100 pF between QR+ and GAR is required to ensure stability. A larger
value may be chosen to obtain a first-order low-pass filter. The cut-off frequency corresponds with the
time constant R4 x C4,

Automatic gain control input AGC

Automatic line loss compensation will be obtained by connecting a resistor R6 from AGC to VEE.
This automatic gain control varies the amplification of the microphone amplifier and the receiving
amplifier in accordance with the d.c. line current. The control range is 6 dB. This corresponds with a
line tength of 5 km for a 0,5 mm diameter copper twisted-pair cable with a d.c. resistance of 176 {2/km
and an average attenuation of 1,2 dB/km.

Resistor R6 should be chosen in accordance with the exchange supply voltage and its feeding bridge
resistance (see Fig. 6 and Table 1), Different values of R6 give the same ratio of line currents for begin
and end of the control range.

I1f automatic line loss compensation is not required, AGC may be left open. The amplifiers then all give
their maximum amplification as specified.

Side-tone suppression

Suppression of the transmitted signal in the earpiece is obtained by the anti-side-tone network
consisting of R2, R3, R8 and Zp,| (see Fig. 9). Maximum compensation is obtained when Zy4) equals
the line impedance Zj,¢ as seen by the set.

in practice Z|jne varies strongly with line length and cable type; consequently an average value has to

be chosen for Zp,|. The suppression further depends on the accuracy with which Zp 5| approaches the
average line impedance.

The anti-side-tone network attenuates the signal from the line. With R8 = 620 £2 and R9 = 20 &, the

attenuation is 29,1 dB. The attenuation is flat over the audio frequency range.

RATINGS
Limiting values in accordance with the Absolute Maximum System (IEC 134)
Positive line supply voltage VLN max. 15 V
Line current
average lline(Ay) max. 140 mA
nan-repetitive {tmax = 100 hours) lline(s)y  max. 250 mA
non-repetitive peak (tmgx = 1 ms) lline(sm) max. 1A
Voltage on all other pins A max. Vgc+0,7 V
-V max. 0,7V
Total power dissipation Piot max. 640 mW
Storage temperature range Tstg —401to+125 OC
Operating ambient temperature range Tamb —25to0 +75 °C
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Versatile telephone transmission circuits

TEA1062

TEA1063
CHARACTERISTICS
liine = 10 to 140 mA; VEE =0 V; f =800 Hz; Tymp = 25 OC; unless otherwise specified
parameter symbol min, typ. max. unit
Supply: LN and Vg (pins 1 and 15)
Voltage drop over circuit
at ljjne =5 MA VN — 3,65 - \
at ljjpe = 15 mA VLN 3,55 3,75 3,95 \Y
at ljjpne = 100 mA VN - 5,4 6,2 \
Variation with temperature AV | N/AT -2 0 +2 mV/K
Supply currentat Ve = 2,8 V lee - 0,96 1,25 mA
Microphone inputs MIC+ and MIC—
{nput impedance
TEA1062 lzigl — 4 - k2
< TEA1063 zjg! — 20 - k& s
2 Standard deviation on input impedance [ - 12 - % E
S | Common-mode rejection ratio; TEA1062 KCMR - tht | — dB =
§ Voltage amplification
= at ljjne = 156 mA; R7 = 68 kQ2
hid TEA1062 Ayd 51 52 53 dB
Z TEA1083 Ayd 37 38 39 dB
E Variation with frequency
- at f = 300 to 3400 Hz AA g/ Af - +0,2 | — dB
% Variation with temperature at
o line =850 MA; Tagmp =—25t0 + 75 °C AAG/AT — +0,6 — ds
Gain adjustment pins GAS1 and GAS2
Amplification variation with R7,
transmitting amplifier AAyg -8 - +8 a8
Transmitting amplifier output LN
Output voltage at l|jpe = 15 MA;
diot = 2% ViN(rms) | 1.2 18 - Y
dtgr = 10% VLN(rms) — 21 — \%
Noise output voltage
at ljjne = 15 mA; R7 = 68 k$2;
psophometrically weighted (P53 curve) Vho(rms) - —70 - dBmp
Receiving amplifier input IR
Input impedance 1zjs] — 20 — k&2

@
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TEA1062
TEA1063

CHARACTERISTICS (continued}

parameter symbol min. typ. max. unit

Receiving amplifier outputs QR+ and QR—
Qutput impedance; single-ended [zos! — 156 — Q

Voltage amplification
at ljjpe = 15 mA; R4 = 100 k2;

single-ended; R|_ =150 2 Ayd 24 25 26 dB

differential; R|_ = 4560 Q Avd 30 31 32 dB
Variation with frequency

at f = 300 to 3400 Hz AA g/ Af — +0,2 - dB
Variation with temperature at

liine = 50 MA; Tamp = —25 to + 75 0C AAyG/AT — +0,5 - dB

Output voltage
at dygy = 2%; sine-wave drive

single-ended; Ry =160 Q Vo(rms) 0,25 0,3 - v
differential; R|_ =450 Q Vo(rms) 0,45 0,55 - \
differential; C| =47 nF; f = 3400 Hz Vo{rms) 0,6 0,75 - \

Noise output voltage
at ljjne = 15 mA; R4 =100 kQ;
psophometrically weighted (P53 curve)
single-ended; R|_ = 150 £ Vno(rms) - 50 - uv

differential; Ry_=450Q Vnol(rms) — 100 - Yy

Gain adjustment pin GAR

Amplification variation with R4,
receiving amplifier AAyg -8 - +8 dB

Automatic gain control input AGC

Amplification control range —AAd — 6 — dB
Highest line current for maximum

amplification at R6 = 100 k&2 line - 23 - mA
Lowest line current for minimum

amplification at R6 = 100 k2 Hine - 58 |- mA
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Versatile telephone transmission circuits

TEA1062

DEVELOPMENT SAMPLE DATA

(a)

TEA1063
Riine Yine R1
N —
LN | lec
1 13
LN VCC
Rexch :|
oc TEA1062
+
Ac TEA1063 | ;o
Vexch (
REG STAB SLPE _ VEE
14 9 16 10
.
Tcs \ RS [’:\RQ
7287255
Fig. 3 Supply arrangement,
MIC+ 81 mic+ =
MIC— 7 MIC—

{b)

7287256

{c)

Fig. 4 Alternative microphone arrangements: (a) magnetic or dynamic microphone, TEA1062 (the
resistor marked {1) may be connected to lower the terminating impedance); (b) electret microphone,
TEA1063; (c) piezoelectric microphone, TEA1063.

(1)
aR+ }2 or+ |2 ar+ |2 QR+
ar- 12
vgg 1O ar- [ ar- |4 QR-
(a) (b) (c)

o

IS

(d)

7286747

Fig. 5 Alternative receiver arrangements: (a) dynamic telephone with less than 180 $2 impedance;
{b) dynamic telephone with more than 180 2 impedance; {c) magnetic telephone (the resistor marked
{1) may be connected to obtain an appropriate acoustic frequency characteristic); (d) piezoelectric

telephone.
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TEA1062
TEA1063

7286749
RB=co

AAyy
(dB)

-4+ 43 k§2 100 k2 '\ 128 k2

71k

T r T T r : T
0 20 40 60 80 100 120 140
line (MA}

Fig. 6 Variation of amplification with line current, with R6 as a parameter.

Table 1 Values of resistor R6 for optimum line loss compensation, for common values of exchange
supply voltage Veych and exchange feeding bridge resistance Regych.

Rexch (£2)
400 ‘ 600 ‘ 800 ‘1000
R6 (k£2)
24 55 43 X X
Vexch | 36 91 71 60 | 52

(V) 48 | 128 | 100 84 | M
60 X X 107 | 92
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Versatile telephone transmission circuits

TEA1062

DEVELOPMENT SAMPLE DATA

R1 lline
—
6200
13 1
Vee LN
1" 6 .
IR GAR 100 uF =
v,
(o]
8 mic+ QR+ |8 RL
v (:[5 6008
2 mic—
TEA1062 or L4
+ TEA1063
c1 ‘£68pF é10t0140mA
cAs1 |2
R7
68 kQ
casz |2 c6 =
VEE REG AGC STAB SLPE 100pF
10 14 |15 9 16
+ R5 R9
e ne 36 | |00
4,7uFT k2
7287257

Fig. 7 Test circuit for defining voltage amplification of MIC+, MIC— inputs. Voltage amplification is
defined as: Ayq = 20 log [V o/Vil. Inputs not under test should be open circuit.

lline

| S
6209 l)r
13 1 100 uF
Vee LN
1
IR car |2 600 Q2
+ R4 (o1
10 F—SMIC+ 100 k2 100 pF
Vi H OR+
7
~ — MIC—
z v,
TEA1062 L 1~°
+ 4
C1 = 68uF TEA1063 Qar- { 10 to 140mA
Gast [2
R7
3 1cs
GAS2 T 100 pF
VEE REG AGC STAB SLPE
10 lm |15 9 16
RS
+
c3 n6 3,6 RO
4,7‘,;[’ Ko 200
7Z87258

Fig. 8 Test circuit for defining voltage amplification of the receiving amplifier. Voltage amplification
is defined as: Ayq =20 log [Vo/Vil.
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TEA1062
TEA1063

)

APPLICATION INFORMATION

.
g S
6200
R2
100 k2 1 13
s LN Vee )
H}——- IR QR ~
R10 39nF
13Q .
QR +
ca R4
TEA1062 100pF
TEA1063 GAR 6 +
from dial R3 :_L,g; .
and control 3,3k 8 r u
circuits MIC + j]
MIC — ?
SLPE GASt GAS2 REG AGC  sTAB  VEE
2 3 14 15 Q 10
R7
+] €3 R5
4,7 R6 36
uF kY
7287259

Fig. 9 Typical application of the TEA1062 or TEA1063, shown here with a piezoelectric earpiece.
Resistor R10 limits the current into the circuit during line transients. Voltage limitation resulting from
transients depends on the dialling system and is not indicated.

APPLICATION INFORMATION SUPPLIED ON REQUEST

PHILIPS|

118 February 1983 ( PHILIPS

7
.



Versatile telephone transmission circuits TEA1062
TEA1063

DEVELOPMENT SAMPLE DATA

PULSE DIALLER CIRCUIT

|—1|:|}—‘ é HANDSET SPEECH CIRCUIT

—O-Tm e % Teat062 _EI
:]“) PCD3320
cradle >+ family M3 —Q
contact

Cg 2-wire cord
8ST74 wire eor TEA1063
M1

( E) BST74/76

/76 [0 === o

telephone
line

RINGER CIRCUIT

l [ 50Q
x PCD3360

Jrq) BST72

[ 7287260
(a)

DTMF DIALLER CIRCUIT

I:I HANDSET SPEECH CIRCUIT
}—I TO- e 7 Teaoe2

]
e o TEA1063 _Q

TEA1043 {

TEA1044
mute E BST72

cradle <

contact

—L___I

N
h

£
@
Q
S
a

line

telephone _I

RINGER CIRCUIT

[ 509
69 PCD3360 6772
‘ 7287261

{b)

Fig. 10 Typical applications (simplified) of the TEA1062 or TEA1063: (a) basic pulse dial set with one
of the PCD3320 family of C-MOS interrupted current-loop dialling circuits; (b) basic DTMF set with
TEA1043/TEA1044 bipolar DTMF dialler.
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TEA1062
TEA1063

16-LEAD DUAL IN-LINE; PLASTIC (SOT-38)

22 max — — -—— 825max ——

seating plane

8,3 7255041 8

5 5 % 7 2 m 0 3 @ Positional accuracy.

M Maximum Material Condition.

(1) Centre-lines of all leads are
within 20,127 mm of the nominal

1 2 3 4 5 6 7 8 " .
position shown; in the worst case,
Wm the spacing between any two leads
! may deviate from nominal by
top view 0,254 mm.

{2) Lead spacing tolerances apply
from seating plane to the line
indicated.

Dimensions in mm

SOLDERING

1. By hand

Apply the soldering iron below the seating plane {or not more than 2 mm above it).
If its temperature is below 300 OC it must not be in contact for more than 10 seconds; if between
300 °C and 400 ©C, for not more than 5 seconds.

2. By dip or wave

The maximum permissible temperature of the solder is 260 ©C; this temperature must not be in
contact with the joint for more than 5 seconds. The total contact time of successive solder waves
must not exceed 5 seconds.

The device may be mounted up to the seating plane, but the temperature of the plastic body must
not exceed the specified storage maximum. If the printed-circuit board has been pre-heated, forced
cooling may be necessary immediately after soldering to keep the temperature within the permis-
sible limit.

3. Repairing soldered joints

The same precautions and limits apply as in (1) above.
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DTMF/speech transmission combination
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DEVELOPMENT SAMPLE DATA
This information is derived from development samples TEA1046

made available for evaluation. It does not necessarily
imply that the device will go into regular production,

DTMF/SPEECH TRANSMISSION INTEGRATED CIRCUIT
FOR TELEPHONE APPLICATIONS

This integrated circuit is a dual-tone multi-frequency (DTMF) generator and a speech transmission
circuit on a single chip. It supplies frequency combinations in accordance with CCITT recommendations
for use in push-button telephones. It can be operated with a single contact keyboard or via a direct
interface with a microcomputer. 12 L technology allows digital and analogue functions to be implement-
ed on the same chip.

The speech-transmission part incorporates microphone and telephone amplifiers, anti-sidetone and line
adaption. The microphone inputs, suitable for different types of transducers, are symmetrical to allow
long cable connections with good immunity against radio-frequency interferences.

The logic inputs contain an interface circuit to guarantee well defined states and on and off resistance
of the keyboard contacts.

The circuit features:

— stabilized DTMF levels to be set externally

— wide operating range of line current and temperature
— no individual DTMF level adjustments required

— microcomputer compatible logic inputs

- gain setting for microphone and receiver amplifiers
— internally generated electronic muting

— low spreads on amplifier gains

— low number of external components

QUICK REFERENCE DATA

Line voltage Vi typ. 48 V
Line current L 10 to 120 mA
Adjustable dynamic resistance R; 600 to 800
Microphone signal amplification Am typ. 50 dB
Telephone signal amplification AT typ. 20 dB
DTMF tone levels (adjustabie)

lower frequency Vi max. —6 dBm

higher frequency VHG max. —4 dBm
Operating temperature range Tamp —25to+85 OC

PACKAGE OUTLINES

TEA1046P : 24-lead DIL, plastic (SOT-101).
TEA1046D: 24-lead DIL, ceramic (SOT-94).

F PHILIPS oy 1952

123



TEA1046

TEA1046
ROW1]19 —
I \_.
Rowzi17 | N[ . 14 ' 10| F1
rows16 | n P! =0 scalem | ! | DA
Rowa4l1s | T ur— L
E T
" t .
coL4(23] F L
coL3[22] A O — -
c G ) 18 ] c
CoL2i21 | ¢ rla | " | scalEr | | | DAC p=
coL1[20 c — —
ﬁUTE Lj }7
osclaa| oscit- | | | .54, i3 DTMF 18| TLS
LATOR REF.
MIC1[13
o= —1
MIC2]| 14 - \ <] ~
MICROPHONE ACTIVE 2
AMPLIFIER BUFFER OUTPUT STAGE [—lhyhz
F2]9 D [>
AT|8 ‘]
V|1 7]z
1 T
ple
REGULATOR ‘ > 210
Ti|a
- 12| VR
Q/" +—] Vet
4 TELEPHONE
AMPLIFIER
3 6 ﬁ
v | ic. |VN‘|

7289981.A

Fig. T Functional block diagram.
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DTMF/speech transmission integrated citcuit TEA1046

DEVELOPMENT SAMPLE DATA

PINNING
1 VL positive line-voltage
2 VN1 negative line-voltage
v 1] U 24] osc 3 VS voltage stabilizer filter
. E E coLa 4TI telephone ampI!f{er input
5 TO telephone amplifier output
vs E E coLs 6 i.c. internally connected
i [4] [21] coL2 7 Zi impedance setting input
1o [5] 20] coLi 8 AT anti-sidetone output
ic. Es: _’Tﬂ ROW1 9 F2 second filter
2 [7] TEA1046 e s 10 F1 first filter
AT E E oW 11 VN2 negative line voltage
12 VR reference voltage output
F2 E E ROW3 13 MicCt microphone input (pos.)
F1 [io] [15] rowa 14 MIC2 microphone input {neg.}
VN2 E 14] MiIC2 15 ROW4  row input 941 Hz/BCD input
va [7] éll MICT 16 ROW3  row input 852 Hz/BCD input
17 ROW2  row input 770 Hz/BCD input

7287300

18 TLS DTMF level setting
19 ROW1 row input 697 Hz/BCD input

Fig. 2 Pinning diagram. 20 CcoL1 column input 1209 Hz/mute input
21 COL2 column input 1336 Hz/mute input
22 COL3 column input 1477 Hz/enable input
23 COL4  column input 1633 Hz/mute input
24 0OSsC oscillator input

FUNCTIONAL DESCRIPTION
Voltage regulator (Fig. 3)

Different line lengths and feeding bridge resistances of the exchange cause a large line current range to
supply this circuit. As all functions on this chip are working within a total current of 10 mA, the rest of
the line current is shunted by the voltage regulator circuit. It regulates the voltage drop over the circuit
on a nominal level of 4,8 V.

The capacitor connected to input VS provides a low-pass filter function to avoid influence of the audio
signals on the line.

The static behaviour of the voltage regulator is expressed by:
Vi =Vo+ (L =) R13

where Vo =48V at T, =250Cand R13=5 8, I; =10 mA,

The dynamic impedance of the regulator is equivalent to a resistor in series with a simulated inductor:
Zr {w) = Req +ijeq

where Req =R13=5Q
Leqg 5 H (Cyg = 68 uF).
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TEA1046

TEA1046

R12“

2
VS VN1
+ i
T
Cvs 68uF

7287299
Fig. 3 Voltage regulator principle.

By connecting a resistor parailel to R12 the d.c. level {V ) can be decreased. A resistor parallel Cyg
increases the level {see Fig. 3). All this with respect to limited values. The shunt regulator contains a
thyristor which short-circuits R12 for a short period during the switch-on time. This reduces the over-
shoot voltage to only 1V above the level set by the regulator.

Active output stage

The amplifier consists of a voltage to current converter with a class-A output stage. Because of the
feedback from the line to the input the circuit acts as a dynamic resistance (R,). This resistance can be
adjusted by the external resistor Rz| and the value can be found by:

Ra = 8,93 x Rz (£2)

The total dynamic resistance R;j equals Ry parallel with the resistance Rp of all other circuits parts,
which value is approximately 7 k§2.

With Rz| =75 £, Ry = 6702 and R; =610 Q.

For Rz| = 1208, Rz =1070 £ and R; = 900 2.

Microphone amplifier

Pins 13 and 14 respectively are the non-inverting and inverting inputs for the microphone. The purely
symmetrical inputs are suitable for low ohmic dynamic or magnetic capsules. The input impedance
equals 4 k§2. The voltage amplification from microphone input to pin 1 (VL) is 50 dB and if a lower
gain is required the attenuation for a series resistor Ryg will be:

Cms

13
—7—|| —{mict Am{Rps # 0) 4 (Rue in kS

1 =

Am(Rys=01 4 +Rpyg ms fn k<)

K) Rup

. Vi

R ==
—L—&Sﬁﬁwcz Am Vm

7289994 A -
(a)

Fig. 4 Symmetrical microphone connection. Resistor Rp may be used to lower the microphone
termination resistance.
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DTMF/speech transmission integrated circuit TEA1046

DEVELOPMENT SAMPLE DATA

The microphone amplifier also has an excellent behaviour for connection of an electret microphone
with built in FET-source follower. In this condition pin 14 is decoupled for a.c. and the amplifier is
driven at pin 13. The input impedance in this asymmetrical mode is 22 k2. If attenuation of the
amplification is required the value of Rya is given by:

iF 1% mic2
: AmRMA 0L 225 RMA_ ik
AvRMA=0) 22+ 11Rya = MA
/Hﬁ\,\,m H3{ mic
Vi
= [
\
2 VN MIC1
L
7289994 .A

(b)

Fig. 5 Electret microphone circuit.

Telephone amplifier and anti-sidetone network

This amplifier is a non-inverting fixed feedback amplifier with a class-A output stage. The gain is fixed
and measures 20 dB from pin 4 {T1) to pin 5 (TO). The output is intended to drive capsules ZT of
nom. 350 Q. For ZT smaller than 350 £2 the maximum output voltage swing is determined by the bias
current of 3,5 mA and Z7. For Z greater than 350 {2 the maximum voltage swing is determined
internally. The received line signal is attenuated by the anti-sidetone network and can be adjusted by
RAT. The amplification from the line to the telephone output is given by:

RaT . 7
RaT+25 =~ Z27+Rp

AT=10 (see Fig. 14)
Zg is the impedance of the anti-sidetone network

Z7 is the capsule impedance

R is the amplifier output resistance

Optimum side-tone suppression is obtained as Zg (R, Raz and Cp) equals

Z) x Rj

s K zvm

Zy = line terminating impedance

Ri = output stage impedance // passive circuit impedance

K =237

In the application of Fig. 14 the network is optimized for 5 km of twisted copper wire (¢ 0,5 mm) cable
with a d.c. resistance of 176 £2/km. The side-tone suppression in the range from 0 — 10 km is at least
10 dB compared with the case when no compensation is applied.
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TEA1046

Keyboard inputs

Inputs for the logic control are compatible with different types of keyboard. Using a keyboard, tone

combinations are generated:

— by connecting one of row inputs to one of the column inputs by means of a single switch of the matrix.

— or by applying a dual contact keyboard having its common row contact tied to ground and the
common column contact tied to VR.

An anti-bounce circuit eliminates the switch bounce for up to 2 ms. Two key roll-over is provided by
blocking other inputs as soon as one key is pressed. Single tones can be generated if the column input is
connected to VR or the row input to ground. The inputs for the keyboard connections can be used for
direct connection to a microcomputer. |f the column inputs are interconnected and made HIGH (= VR)
the row inputs are changed to another mode, allowing the circuit to be driven by 4-bit data plus an
enable signal. In this mode, it is also possible to connect a separate mute enable signal on inputs COL1,
2 and 4 and a tone enable input on COLS3.

Truth table microcomputer mode

row column tones
1 2 3 4 | 1,24] 3 Hz symbol | mute
H H H H L L - — off
X X X X H L — - on
H H H H H H 697/1209 1 on
H H H L H H 697/1336 2 on
H H L H H H 697/1477 3 on
H H L L H H 697/1633 A on
H L H H H H 770/1209 4 on
H L H L H H 770/1336 5 on
H L L H H H 770/1477 6 on
H L L L H H 770/1633 B on
L H H H H H 852/1209 7 on
L H H L H H 852/1336 8 on
L H L H H H 852/1477 9 on
L H L L H H 852/1633 C on
L L H H H H 941/1209 * on
L L H L H H 941/1336 0 on
L L L H H H 941/1477 # on
L L L L H H 941/1633 D on
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DTMF/speech transmission integrated circuit

TEA1046

DEVELOPMENT SAMPLE DATA

ROW {
ROW2.
‘_—| HOOVrV3 x x x x
1701 ROW1 ROW4
I/OZ\; ROW2
on e gl —\
Cg&%ﬂ?gﬁ TEA1046 921'33 /—\—
1105 MUTE = ENABLE coL1 coL4
CcoL2
1/06 coL3 T
coLa Line /\/\v\"wi A f\/\J\/\J
SIGNAL lllllllill'l L1 LLAREE]
SPEECH CTMF SPEECH DTMF SPEECH
{a)
Fig. 8 Microcomputer mode. Fig. 7 Tone/speech waveform in circuit
All column inputs interconnected. diagram Fig. 6.
ROW1
ROW?2,
o
ROW4
/o1 “ROWI cous ——
1/02 ROW?2 cotz / \ ———
1703 AOW3 anfd —
1704 ROWA —
MICRO-
i TEA1046 COL3 _/___\
COIPUTER
‘ 1195 MUTE coLt
L—COLZ
ENABLE TSI
1706 coL3 LINE il 1
SIGNAI M W W“ Ny
——COoL4 FYRRRNNIRY 1
SPEECH DTMF SILENCE SIL. SPEECH
7291000.A
(b)
Fig. 8 Microcomputer mode. Fig. 9 Tone/speech waveform in circuit
Column inputs COL1, 2and 3 diagram Fig. 8.
interconnected.
ROWi \
— M
I |
—
ROW?2
| i
| |
ROW3 / *
I
) i
| )
ROW4 | |
f
| ,
CcoL3 { 1
|
! [
c0L1,2,4—/——L
|
LINE M
SIGNAL "'
SPEECH SIL. SPEECH
7ZP7296
Fig. 10 Waveform tones 697/1336 Hz (dialling number 2).
129

@

PHILIPS

\] (May 1983



TEA1046

Dial tone generator

The crystal oscillator frequency is twelve or nine times the clock frequency i.e. 4,782 720 MHz or
3,579 545 MHz (mask option). The CCITT recommends that the tones should be within 1,5% of the
specified frequencies. Many authorities however require a closer tolerance. The application using a
crystal of 4,78 MHz gives a maximum dividing error of 0,11% whilst for an application with a 3,58 MHz
crystal the error is 0,25% maximum.

The output from the dividers for the higher and the lower frequency tones are symmetrical square-wave
pulses which contain considerable odd-numbered harmonics. The lower order odd numbered harmonics
(1tth and less} are eliminated by synthesising the tone frequencies as crude stepped sinewave approxima-
tions. Each half cycle of the tone waveform comprises seven discrete amplitudes for the higher frequency
tone. Each amplitude increment is generated by switching on and off an individual current source for
the duration of each step of the sinewave. The frequency of the tones is varied by changing the duration
of each step. This circuit allows the connecting of two low-pass first order filters to pins 9 and 10 if
CEPT 203 recommendations have to be achieved.

The second filter is also used for filtering the microphone signal. If lower requirements for the distortion
can be applied the filter at pin 10 can be deleted. In that case the filter at pin 9 must have a lower
cut-off frequency (1800 Hz) to achieve a correct pre-emphasis since the roll-off of the filters is
compensated internally.

g RATINGS
- Limiting values in accordance with the Absolute Maximum System (IEC 134)
Supply current ip max. 150 mA
Surge current (tp < 250 us) Ig max. 850 mA
Operating ambient temperature range Tamb —-25 to +85 °C
Storage temperature range Tstg —55 to +1256 ©C
Junction temperature T max. 150 °C
CHARACTERISTICS
Tamb = 25 ©C; I = 15 mA, unless otherwise specified. See also Fig. 11.
description symbol min. typ. maT unit
Supply
Line voltage d.c.
IL= 156mA Vi 4,5 4.8 5,1 \
IL= 50mA V0 4,7 5,0 5,3 Vv
IL =100 mA Vi 5,0 5,4 6,5 \
Temperature coefficient TC — -8 - mV/K
Line current range e 10 - 120 | mA
Stabilized voltage (pin 3)
IL= 15mA Vg — 3,3 -~ \
I = 100 mA Vg — 3,8 -~ \Y
Reference voltage (pin 12) VR - 1,0 - \
130
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DTMF/speech transmission integrated circuit TEA1046

DEVELOPMENT SAMPLE DATA

description symbol min. typ. max. unit
Microphone
Input resistance (symmetrical) R;13-14 - 4 — k&2
Input resistance (asymmetrical) R; 13 — 22 - k2
Voltage amplification

f=2800 Hz; R|_=600 Q2 Anm 48 50 52 dB
Temperature coefficient

IL=50mA; Tagmp=—-5to+45°C TC t.b.f. dB
Common mode rejection ratio CMRR 60 — - dB
Distortion at V| =3 dBm dt — 2 — %

Noise output voltage
Z|_=600 £2; psophometrically weighted

(P53 curve} VNO - -70 — dBmp
Amplification reduction
during dialling AAM — 70 - dB

Anti-sidetone

Voltage amplification, microphone to
anti-sidetone output {(RAT = 3,9 k2) AAT — 25,8 - dB

Transmitter output stage

Dynamic resistance setting range Rj 600 — 900 2
Variation over line current

Rj = 600 2 AZ, - 100 -~ 2
Balance return loss from 300 up to 3400 Hz

at600 Q (Rz; =758, C_=10nF) BRL 20 - - dB

at900 Q2 (Rz;=120%, C_=30nF) BRL 20 — -- dB

Telephone amplifier
Voltage amplification

RT=350Q AT 18 20 22 dB
Amplification variation

f =300 to 3400 Hz AAT/F - 0 - dB
Amplification variation

T=-5t0+450C AAT/T - 0 - dB
Output voltage swing {d¢ = 10%) Vol(p-p) — 1300 - mV
Qutput impedance Zg — 5 10 2
Input impedance Z; - 100 - k&2
Output distortion

level < -7 dBV dg - 2 - %
Qutput noise voltage psophometrically

weighted (P53 curve) Vo (rms)| = - 500 uv
Bias current I 3 3,5 4 mA
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TEA1046

CHARACTERISTICS (continued)

description symbol min. typ. max. unit

DTMF generator

Tone frequencies

low tones {row inputs) 697, 770, 852, 941 Hz

high tones (column inputs) 1209, 1336, 1477, 1633 | Hz
Dividing error

crystal frequency = 4,78 MHz Afg —0,04 - +0,11 %

crystal frequency = 3,58 MHz Afg —0,25 - -0,05 %
Tone output level

I >10mA

lower tones ViG - -n - dBm

higher tones VHG - -9 - dBm
Tone output level

IL>12mA

lower tones VLG -1 - —6 dBm

higher tones VHG -9 - —4 dBm
Tolerance on output level

over temp. and current range AVy -2 — 2 dB
Pre-emphasis higher tones

over temp. and current range AVHG 1,3 2 2,7 dB
Tone delay

after key actuation %) — 10 — us
Switch delay time speech/mute

after key release tq — 10 - S
Switch bounce elimination tsh - 2 - ms

Keyboard inputs

Contact off resistance RKoff 250 - — k2
Contact on resistance Rkon - - 10 kQ
Lower frequency inputs (ROWT1, 2, 3, 4)
voltage LOW ViL - 0,7 t.b.f. \
voltage HIGH VIH tbf. 1,7 - \
current (d.c.) at Vy_ (N — 20 1000 HA
current (d.c.) at V|H IH - - — uA
Higher frequency inputs (COL1, 2, 3, 4)
voltage LOW ViL - 0,3 t.b.f. v
voltage HIGH ViH t.b.f. 1,0 - \Y
current {d.c.} at V| i - - - A
current {d.c.) at V| I\H - 20 1000 KA
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DTMF/speech transmission integrated circuit

TEA1046

PHILIPS \1 (M"”m

ROW4 S~
ROW%\_
ROW2 >
ROW1 >~
w) 5 16 17 19 43 |0k 5
29| €OL3 5~ |
imae osc|,, 21 [COL2 >~
; COLT
.—|[| ) 20 0 e
Ll =
100 MIC1
vET 00F B
i TEA1046 Vi
< N2 14 [MIC2 —
; 10-140 —
- i R —
A mA L TLS 1o 334F -
w TLS 5119
2 18 + 4
s 220F == V70 | [350
3 T
P 500 le, T, 2| yN1
E || T i0nF 37 8 1210
b 100 vs [zt [aT [vR |m1
= nF 1
) +
S 68 uF o= Rzl |22 Z;’;[l] 10nF
I">" Vi T
8 gl
T33yF
7287302 2%
Fig. 11 Test circuit for measuring amplifier voltage gains and frequencies and levels of DTMF generator.
X =3,58 or 4,78 MHz.
Vi V10 VAT
A== (VT =0 AT= {—— [ (Vm=0) AAT = — | (VT1=0)
Vi T VT M AT m TI
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TEA1046

T T N T Y
NN T R
lovel ‘ l + 600
(dBm) —r j—l + + | _
} | — 1 N T . 500
i i | 1 l
° L‘ — high f‘reqTenc' TL | ‘ 400
I \\ L "\\\ tone group T
| TL S—-<‘—x\,r\ ] RTLSTn'Lax
| | Ryygmin LA i - X 300
I I‘ow fréquency b |
-10 I 1 ton‘egroup — |
| l T
| L1 11 11 200
35 40 45 50 56 60 Ry g (kp) 65

Fig. 12 DTMF level selection. The curve is valid for a dynamic impedance of 600 2 (Rz| = 75 ).

HIGH RTLS
dBm k2

_a 35,2
-6 44,8

-9 62,6 J

Some values:
LOW
dBm
—6
—8
-1
L
— VL
X
5k Jogic
coL; —*
7287298 VN
(a)

VL

lagic

12837297

(b)

Fig. 13 Configuration inputs. {a) ROW1, 2, 3 and 4. (b) COL1, 2, 3 and 4.
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DTMF/speech transmission integrated circuit

TEA1046

DEVELOPMENT SAMPLE DATA

-lVZ,ZnF

coL4
coL3
coL?
coL1
L 23 22 21 20 o] _Rows rm
Ry (1MQ) 17 2 [7] 5] [g] [g]
osc ROW3
2 1 [[E
Yy 15 -0 () 5] 5] ]
i.c.
X 6
MICT
Cgp -‘ 13 MIET_
_”_Jg
10nF TEA1046
ALLAPH MIC2
14
CA
Rris
1nF
Tis|,g 5 T—cll]
C
o N1 T
—T4 2
22nF 3 7 8 1210
VS |zt |AT [VR |F1t
Ry
Cys ]R [ R 75 CF1
Lcar 68uF T 20 7AT o 10nF

72873011 ;Z

Fig. 14 Application diagram TEA1046 using dynamic transducers, Rys, RaT, Rz| and R g
determined by transducers and system requirements.
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TEA1046

24-LEAD DUAL IN-LINE; PLASTIC (SOT-101A)

32 max
®
c
9
a
@ 51
= max
& — 0,51 l
| S— __ | min
— 0,762
39 N
34
/ "
-l 22 | l—|
max
1,7 max

24 23 22 21 20 19 18 17 16

13

top view

side view

72738705

Dimensions in mm

SOLDERING
See next page.

(2)

(3)

Positional accuracy.
Maximum Material Condition.

Centre-lines of all leads are

within £0,127 mm of the nominal
position shown; in the worst case,
the spacing between any two leads
may deviate from nominal by
+0,254 mm.

Lead spacing tolerances apply
from seating plane to the line
indicated.

Index may be horizontal as shown,
or vertical.
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DTMF/speech transmission integrated circuit TEA1046

DEVELOPMENT SAMPLE DATA

SOLDERING

1. By hand

Apply the soldering iron below the seating plane (or not more than 2 mm above it).
If its temperature is below 300 ©C it must not be in contact for more than 10 seconds; if between
300 ©C and 400 ©C, for not more than 5 seconds.

2. By dip or wave

The maximum permissible temperature of the solder is 260 ©C; this temperature must not be in
contact with the joint for more than 5 seconds. The total contact time of successive solder waves
must not exceed 5 seconds.

The device may be mounted up to the seating plane, but the temperature of the plastic body must
not exceed the specified storage maximum. !f the printed-circuit board has been pre-heated, forced
cooling may be necessary immediately after soldering to keep the temperature within the permis-
sible limit.

3. Repairing soldered joints

The same precautions and limits apply as in {1) above.
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TEA1046

24-LEAD DUAL IN-LINE; CERAMIC (CERDIP) (SOT-94)

33max
. |
s [
o
2 584
8 | max
@ I 4 0,51l
ek - R —eing
12)
50 CE
L P '+J ez "
? 2k
2,56
Loyl sl
1,7 max
w23 2 o W 1’ 1.8 7 % B 4 B
8 9 10 n 12 top view

[TEIT]

+——————— 15,9 max ——»

T LT BTG

@ Positional accuracy.

@ Maximum Material Condition.

side view (1) Centre-lines of all leads are

may deviate from nominal by
+0,254 mm.

2580005 (2) Lead spacing tolerances apply

Dimensions in mm

from seating plane to the line
indicated.

within £0,127 mm of the nominal
position shown; in the worst case,
the spacing between any two leads
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TCA980G

MICROPHONE AMPLIFIER

GENERAL DESCRIPTION

The TCA980G is a bipolar integrated microphone amplifier. It is primarily intended for use with low-
impedance microphones in telephone systems. The output of the amplifier is 210 V/kPa when used
with a microphone having an impedance of 200 £2 and a sensitivity of 10 mV/kPa.

A capsule assembly containing the TCA980G, a low-impedance microphone and a 220 nF capacitor
can directly replace a carbon microphone. The circuit is intended to be supplied from the telephone
line, the line current may be of either polarity.

QUICK REFERENCE DATA

Supply current range 1L N2 10 to 100 mA
Supply voltage drop at = [ y2 = 10 mA IViN1—VLN2l typ. 475 V
Voltage amplification at £ || no =30 mA Ayd typ. 220
atzlpn2 =10mA Avd min. 160
Output impedance at * |} 2 = 30 mA 1zodl typ. 150 Q
Operating ambient temperature range Tamb —35to+75 OC

PACKAGE QUTLINE
9-lead SIL; plastic {SOT-110B).
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TCA980G

N

INT

‘wesbelp ynoay | By

ww>
T8 2L m
UAE'E U vac
e AN 80 2y ufa
U0 i
UA00Y wmoom A
21y .
8y vy
L
Yza 3
3
UASL
1 1y
£yl Zyl ALQ
-
mm [OET4 U
Ly x 2 A
2 A A A
f 90 [5G [za {10
UAG'E
8Ly
:mw_l U 9L
9y
Yua 631
Ujs  6d
1M1 —}
F2FY]
ez L
Us —=4dgz
o 71 r

U | Uiol
sy 2]

1

JIN

PHILIPS|

142 February 1983 W ( PHILIPS




Microphone amplifier TCA980G

PINNING
—W— 1 LN1  line terminal 1
O O n.c. not connected
1 L1 LN2 line terminal 2
TCAS80G n.c. not connected

B
(1] k

LN1 n.c. LN2 nc. ng. nc MIC nc VEE
7280283

n.c. not connected

n.c. not connected
MIC  microphone input

n.c. not connected

W o ~N O W N

Veg reference

Fig. 2 Pinning diagram.

FUNCTIONAL DESCRIPTION

At its line terminals LN1 and LN2 the TCA980G is compatibie with a classical carbon microphone.
The circuit then is supplied from the telephone line and produces its own supply voltage, irrespective of
the direction of line current flow. The output voltage is produced across the same line terminals

ILN1 and LN2. The circuit is well stabilized with the result that circuit properties such as gain and d.c.
voltage drop vary little with line current.

RATINGS
Limiting values in accordance with the Absolute Maximum System {IEC 134)
Supply current, LN1 and LN2

d.c. FIN max. 100 mA
non-repetitive peak £ 1LN(SM) max. 100 mA a.c. super-
imposed on 100 mA d.c.
Input current, d.c. LRIV ITS max. 100 pA
Total power dissipation Ptot see Fig. 3
Storage temperature range Tstg —55 to +125 ©C
Operating ambient temperature range Tamb —35to+75 ©C
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TCA980G

CHARACTERISTICS
] N2 = 10to 60 mA; Tamp = 25 OC unless otherwise specified.

parameter symbol min. typ. max. unit
Supply
Supply voltage drop
at* I N2 =10 mA VinT — VN2 3,5 4,75 5,75 \Y%
att | N2 =30mA IVLNT — Vin2! 4,45 - 6,75 \Y
att [ 2 =60 mA IVLNT — Vin2! 5,0 — 78 \Y
Gain
Voltage amplification at f = 2 kHz;
Tamb = 25 ©C; see Fig. 4;
att 1l N2 =10 mA Avd 160 - 260
at I 2 =30 mA Avd 190 220 260
Variation of voltage amplification with
temperature for Tamp = —20to +550C | AAg/Ayg - - 10 %
Variation of voltage amplification with
frequency for f = 0,3 to 2 kHz AAyd — 1 3 dB
Output
Output voltage swing, clipped,
att i N2 =10 mA VLN1-LN2{p-p) 2,6 - - \Y
att | N2 =30 mA VLN1-LN2{p-p} 35 — - \
att I ny2 =60 mA VEN1-LN2(p-p) 2,6 — — \Y
A.C. output voltage at f = 2 kHz;
digot = 5%;
at I N2 = 10mA VI_N1-LN2{rms) 1 - - v
at 1 N2 =30mA VLN1-LN2(rms) | 1,35 - — \Y
at 1 N2 =60mA VLNT-LN2(rms) | — 15 - v
Noise output voltage at B = 0,3 to 4 kHz | Vy(rms) - - 1,3 mV
Output impedance at f = 2 kHz;
1l N2 =30mA [zodl - 150 — Q
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Microphone amplifier TCAQBOG

7280284

1072 T
ﬁﬁ T [
e O A
(mw1 | : | } } IS— Y E—
F,J L B R0 i) — i ﬂ
TEEEAREEYEN
I S T S 0§ i
r 4 + 4—~}L #—

120

Tamb [ =)

Fig. 3 Power derating curve.

LN1 ! —
2000 2200
+mic TCASB0G ’—| \ 3000 |Vo
3
v e e D
Jg ILN2
7280288
Fig. 4 Test circuit for voltage gain.
eradie DIALLER —
contact T UNIT
a
I 7 mic vt P
telephone TCA980G
@
ine —%) 9 VeE LNZE
b !
7Z802B6.1
Fig. 5 Typical application of the TCA980G.
At pins LN1 and LN2, the IC is compatible with
a carbon microphone in a classical subscriber set.
145

S PHILIPS W (Febr”a” e



TCA980G

9-LEAD SINGLE IN-LINE; PLASTIC (SOT-110B)

1 1 |
~ |
D,
[ / !
5 |
: 1 2 3 4 5 6 9
g —
5 3
% | 3
w m'm
s, En o
{ 8; '
~11, 5 ' ) —»lile-0,35
1. e |
max
I J, )
T - . \ top view
3,55 {— I I — —
‘ -——-n f
' —
-— — 22max

Dimensions in mm

Q} Positional accuracy.
M Maximum Material Condition.

A Centre-lines of ali leads are
within 0,127 mm of the nominal
position shown; in the worst case,
the spacing between any two leads
may deviate from nominal by
%0,254 mm.

B Lead spacing tolerances apply
from seating plane to the line
indicated.

— 1,65 |«

0,4 —>| |<—
72761611
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TBA915G

AUDIO AMPLIFIER

The TBA915G is a bipolar integrated a.f. amplifier intended for small communication receivers, where
low battery drain is of paramount importance. The maximum output power is 850 mW and the zero-
signal supply current is only 2 mA (typ.). The circuit can be squelched to a stand-by current of typ.
0,4 mA.

QUICK REFERENCE DATA

Supply voltage range Vee 36t015 V
Supply current at Voo =12 V

squelched ice typ. 0,4 mA

no signal lce typ. 2 mA

Po =500 mW lce typ. 72 mA
Input signal for P, = 500 mW Vi(rms) typ. 10 mV
Input impedance, single-ended |zl typ. 9 kQ
Output power at digt = 2,5% Py typ. 500 mW
Operating ambient temperature range Tamb --20 to +80 OC

PACKAGE QUTLINE
9-lead SIL; plastic {(SOT-110B).
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Audio amplifier TBAS915G

f i PINNING
O Q O cX external capacitor
I+ non-inverting input

M o
D) TBA915G

1 2

I— inverting input
RX external resistor

@
©

VEE1 ground
sa squelch input

VEg2  ground

CX I+ Q Vce

RX. _ sQ
VEET  VEE2 Q output

7280280

O 0 N O O h WN =

Vee positive supply
Fig. 2 Pinning diagram.

FUNCTIONAL DESCRIPTION
Supply Ve and RX (pins 9 and 4)

The TBA915G has been designed primarily for use in pocket-size portable communication receivers, with a
low supply current as its main feature. The supply current is mainly determined by the output current.
The current into the RX connection sets an internal current source.

The circuit may be used over a wide range of supply voltages, viz. 3,5 to 16 V. At 12 V the circuit is
capable of delivering a power of 500 mW into a load of 20 £2. The maximum output power may be
increased to 850 mW by increasing the supply voltage to 14 V and reducing the load impedance to 15 2.

Inputs I+ and |- (pins 2 and 3)

Inputs I+ and 1— are differential inputs. |+ is the non-inverting input, I— the inverting input. The
circuit may be driven asymmetrically, as is done in the test circuit of Fig. 4, where 1— is used as a
feedback input. The circuit has an open-loop gain of 60 dB.

Squelch input SQ (pin 6)
A current into the SQ input squelches the amplifier, it brings the circuit in a stand-by state with a sub-
stantially reduced supply current.

Output Q (pin 8)
The circuit has a quasi-complementary class-B output stage.
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TBA915G

CHARACTERISTICS
Voo =12V, VEE =0V, Tamp = 25 9C; measured in test circuit Fig. 3; unless otherwise specified

RATINGS
Limiting values in accordance with the Absolute Maximum System (IEC 134)
Supply voltage, d.c. Vee
Supply current Ice
Bias current into RX IRX
Input voltage, differential, | + and I— inputs IV|pi
Input current, | +and I— inputs I
Input current, SQ input Isq
—Isa
Qutput voltage Vo
Output current tlg
Total power dissipation Ptot
Storage temperature range Tstg
Operating ambient temperature range Tamb

max.

17 V

350 mA
5 mA
5V

0,6 mA

1T mA
10 uA

17 Vv
350 mA
900 mw

—B5to +125 OC
—20to +80 OC

parameter symbol min. typ. max. unit
Supply Voo
Supply current

squelched tee — 0,4 0,6 mA

quiescent ice - 2 3.7 mA

Po =500 mW Ice - 72 - mA
Variation of quiescent supply current

with supply voltage Algc/AVee - 006 | — mA/V
Thermal resistance Rihja - 50 - K/W
RX
Bias current into RX IRX 25 - 75 uA
Inputs 1 + and [—
Input voltage for P, = 500 mW Vi(rms) - 10 15 mV
Input impedance, single-ended [zjg - 9 — k&
Open-loop differential voltage amplification Ayd - 60 — dB
Squelch input SQ
Input current HIGH (circuit squelched)

at Igx = 25 to 75 uA IsqH 10 - - RA
Input voltage HIGH at IgqH = 10 1A VsaH - 0,65 - \
Input voltage LOW (circuit on) VsaL - - 0,4 \
Output Q
Total distortion at P = 500 mW diot — 2,5 5 %
Signal-to-noise ratio at Py = 500 mW;

Rg =600 2, f = 300 Hz to 6 kHz S/N — 72 - dB
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TBA915G

Audio amplifier

+1z
\ a:%ka
MO
"
9 4 1oF
6 vce AX ;;
sQ 7
100F
T —{1+ TBA915G
3
-
v, cx “EEY
6802 NE 5 o
10pF
*1 64 T
TF ]
7280281 2
Fig. 3 Test circuit.
APPLICATION INFORMATION
vee
150kQ2
0 9 2 T
1uF
6 cC RX u
sa ’
el
100nF
o— 1+ TBA915G c3
RS 47uF
4,7
70 Q l
C515nF 3 R4 | g
; - = cx  Veer VEE2 30 A3
' kQ
R2 ‘ 5 7 500 v
3300 + ‘C:F ce
R 1opF 470nF
c2 T
hd Tesur [

7280282 7/;

Fig. 4 Typical application of the TBA915G. The frequency range is 185 Hz to 5,2 kHz; the lower
frequency limit is determined by the time constants |zjg| x C1, R2 x C2 and R3 x C3 and the upper
frequency limit by R4 x C4. The closed-loop gain is 39,5 dB with a stability margin greater than 18 dB
which is determined by R5 x C5 and R6 x C6. The arrangement produces an output voltage and
output power at 1 kHz which are (typical):
Vol(rms) = 1,24 V,Po =30 mW at Vg =5V and dygy = 5%
Vo(rms) = 1.7 V,Pg=56 mWat Vg = 6,8V and digy = 0,25%

Voirms) = 1.9 V,Po=72mWat Voo =68V and dygt = 5%
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TBAS915G

9-LEAD SINGLE IN-LINE; PLASTIC (SOT-110A)

21

seating plane

0,76
3

|~ e *

—»lile035

top view

22 max

Dimensions in mm

@ Positional accuracy.
M Maximum Material Condition.

A Centre-lines of all leads are
within £0,127 mm of the nominal
position shown; in the worst case,
the spacing between any two leads
may deviate from nominal by
+0,254 mm.

B Lead spacing tolerances apply
from seating plane to the line
indicated.

- 1,8 |-

0,25 —>| ’<—

7276161
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CMOS ICs FOR TELEPHONE SUBSCRIBER SETS
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PCD3320

C-MOS INTERRUPTED CURRENT-LOOP DIALLING CIRCUIT

The PCD3320 is a single chip silicon-gate C-MOS integrated circuit. It is intended to convert pushbutton
keyboard entries into streams of correctly-timed line current interruptions. The input data is derived
from a telephone keyboard with a 3 x 4 pushbutton matrix. Numbers with up to 23 digits can be
retained in a RAM for redial. A delayed reset is built-in for line power breaks.

The circuit has the following features:

® QOperation from 2,5V to 6 V supply.

Static standby operation down to 1,8 V.

Low current consumption; typ. 40 uA.

Low static standby current; typ. 1 uA.

On-chip oscillator for 3,58 MHz crystal.

Fully decoded and debounced inputs for 3 x 4 matrix keyboard.
All inputs with pull-up/pull-down (except CE).

23-digit capacity for redial operation.

Circuit reset for line power breaks; > 160 ms.

Dialling pulse frequency: 10 Hz.

Test pulse frequency: 932 Hz.

Hold facility for lengthening the inter-digit period.

Memory overflow possibility {with internally disabled redial).
All inputs are internally protected against electrostatic charges.

High input noise immunity.

PACKAGE QUTLINES

PCD3320P : 18-lead DIL; plastic (SOT-102G).
PCD3320D: 18-iead DIL; ceramic {(SOT-133).
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PCD3320

Vbp V 18| HOLD

DP| 2 'z
M1 18] v3

mi| 4 15| Y2
Fo1|{ s | pcp3320 [14|v1

M3 | 6 13| X3

cel [12] x2
oscin|s [11] x1

0SC OUT | 9 10] Vsg
7283263.1
Fig. T Pinning diagram.
PINNING
1 VbD positive supply
10 Vgg negative supply
Inputs
5 FO1 the dialling pulse frequency is defined by the logic state of this input
7 CE Chip Enable; used to initialize the system; to select between the operational
mode and the static standby mode; to handle line power breaks.
11 X1
12 X2 column keyboard inputs with pull-down on chip
13 X3
14 Y1
15 Y2 . . .
16 Y3 row keyboard inputs with pull-up on chip
17 Ya
18 HOLD interrupts dialling after completion of the current digit or immediately
following an inter-digit pause (tjq); further keyboard data will be accepted
Qutputs
2 DP Dialling Pulse; drive of the external line switching transistor or relay
3 M1 Muting; normally used for muting during the dialling sequence
4 M1 inverted output of M1_
3] M3 AND function, with DP and M1 as input, for direct drive of a switching
transistor for dialling pulses and muting.
Oscillator

8 oscIN |

9 0SC OUT J input and output of the on-chip oscillator
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C-MOS interrupted current-loop dialling circuit PCD3320

0SC IN 0SC OUT FO1
Y8 Lg V5 CL
Fy
PROGRAMMABLE TIMING R 7
OSCILLATOR |-»— VIDER COUNTER »| RESET | CE
17
.  PCD3320 i
v v
READ [ 18
- ADDRESS K +1—HOLD
COUNTER
24x4BIT | ADDRESS {}
RAM DECODER
) ADDRESS CONTROL
< SELECT == 3
R YP
i |
> M1
WRITE
O'N:L;B/T ADDRESS [ Ll ova
U COUNTER
OUTPUT J_| ‘lv[ M vpp
COUNTER KEYBOARD
DECODER o
——Vss
2 11412413414 415416 417
.2
DP X1 X2 X3 Y1 Y2 Y3 Y4 7283264

Fig. 2 Block diagram.

FUNCTIONAL DESCRIPTION (see also Fig. 2)
Clock oscillator (OSC IN, OSC OUT)

The time base for the PCD3320 is a crystal controlled on-chip oscillator which is completed only by
connecting a crystal between the OSC IN and OSC OUT pins. The oscillator is followed by a frequency
divider of which the division ratio can be externally set by input FO1 to provide one of two chip system
clocks; the ‘norma!’ clock frequency (FO1 = LOW) and the test frequency (FO1 = HIGH).

Alternatively, the OSC IN input may be driven from an external clock signal.
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PCD3320

Chip Enable (CE)
The CE input is used to initialize the chip system.

CE = LOW provides the static standby condition. In this mode the clock oscillator is off and internal
registers are clamped reset with the exception of the WRITE ADDRESS COUNTER (WAC). The
keyboard input is inhibited, but data previously entered is saved in the RAM.

When CE = HIGH the clock oscillator is operating, the internal registers are enabled and data can be
entered from the keyboard.

If the CE input is taken to a LOW level for more than the time t.q (see Figs 5 and 6 and timing data)
an internal reset pulse will be generated at the end of the t;q period. The system is then in the static
standby mode. Short CE pulses of < t.q will not affect the operation of the circuit. No reset pulses are
then produced.

Debouncing keyboard entries

The column keyboard inputs to the integrated circuit {X,) and the row keyboard inputs (Y} are for
direct connection to a 3 x 4 single contact keyboard matrix (with or without common contact) as
shown in Fig. 3, or to a double contact keyboard with a common left open (see Fig. 4). An entry is
decoded into a 4-bit binary keycode by the keyboard decoder when one column input is connected to
one row input or, when one column input is set HIGH and one row input is set LOW. Any other input
combinations will be judged to be not valid and will not be accepted. Valid inputs are debounced on the
leading and trailing edges as shown in Fig. 5. Keyboard entries are only decoded into 4-bit binary
keycodes and written into the RAM if the keyboard contact remains closed for four or five clock
pulse periods {entry period tg). The next keyboard entry will not be accepted until the previously
closed contact has been open for three or four clock pulse periods. The one clock pulse period of
uncertainty in the debouncing process arises because keyboard entries are not detected until the
trailing edge of the first clock pulse after the entry.

Data entry

After each keyboard entry has been debounced and decoded, the keycode is written into the RAM,
and the WAC is incremented by one to select the next RAM location where the next keycode will be
stored. As each keycode is recalled from the RAM for line pulsing, the READ ADDRESS COUNTER
(RAC) is incremented by one to select the RAM location of the next keycode to be recalled.
Consequently, the difference between the contents of the WAC and of the RAC represents the number
of keycodes that have been written into the RAM but not yet converted into line pulses. If more than
23 keycodes are written into the RAM, memory overflow results and the excess keycode replace the
data in the lower numbered RAM locations. In this event, since an erroneous number is stored,
automatic redialling is inhibited until the WAC has been reset by the first digit entry of the next
telephone call.

If the first pushbutton to be pressed is not redial (#), the WAC is reset during entry time tg, the
corresponding keycode is written into the first RAM location, and the WAC is then incremented by one.
If the first pushbutton to be pressed is redial (#}, the WAC is not reset and the keycodes stored in the
RAM are sequentially recalled and converted into correctly timed dialling pulses at output DP. During
redial no keyboard entry will be accepted and stored in the RAM. But, when all in the RAM stored
numbers have been pulsed out, new keyboard entry will be accepted, stored in the RAM and converted
into correctly timed dialling pulses.
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C-MOS interrupted current-loop dialling circuit PCD3320

common {left open)

T T I
1 29 °379 i »—o-jjo— fﬂ-o— r—-ofﬂr_o—
T T T [Z
—O —O —O —O —0
4 59 67 ., 1T 2 39 vi

0% 1503 1o ST+ PRI T

‘_OLL'_O_I_ " 04| % 71\,
0 #9
Y4 H o—4 o [[o »—ol o—t

X3
O —O —O
X2 79 8] 97
Y3
X1
7283265 j—_— j:
—O H —O || O—s
~ L‘°0 LO#
# Redial. ﬁ ? va
—x3
X2
7283266 X1
Fig. 3 Single contact keyboard. Fig. 4 Double contact keyboard.

@ pH I LI ps w February 1982 161



PCD3320
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C-MOS interrupted current-loop dialling circuit PCD3320

Dialling sequence
The dialling sequence can be initiated under either of the following two conditions:

® The supply to the integrated circuit is derived from the telephone lines via the cradle contacts
(power supply before keyboard entry}; see Fig. 6.

Then, approximately 4 ms (typ) after CE goes HIGH, the clock pulse generator starts and, ten clock
pulse periods (tg) later, a prepulse with a duration of ten clock pulse periods (tq) appears at outputs
M1 and M3. This prepulse ensures that, if a polarized muting relay with two stable positions is used, it
switches to the de-muted position so that the circuit is then in the conversation mode whilst the
subscriber awaits the dialling tone. When the first digit of the required number is entered at the
keyboard, data entry period t, commences.

® The supply to the integrated circuit is derived from the telephone lines via the cradle contacts in
series with a common keyboard contact (Fig. 7).

When the first digit of the required number is entered at the keyboard, the common keyboard contact
connects the line voltage to Vpp and CE becomes HIGH. Approximately 4 ms {tgp) after CE goes
HIGH, the clock pulse generator starts and data entry period to commences. After period tg, M1 goes
HIGH and the pushbutton can be released. The supply to Vpp and CE is then maintained via the
muting circuit controlled by M1.

The further dialling sequence will be described with the aid of Fig. 6. When the keyboard entry has
been decoded and written into the RAM, M1 goes HIGH to mute the telephone and an inter-digit
pause {tjg) ensues. M2 then goes HIGH (M2 is an internally generated signal, used for explanation
only), the RAC addresses the RAM and the first keycode is loaded into the register of the output
counter which generates the appropriate number of correctly-timed dialling pulses at outputs DP and
M3. When the digit has been pulsed out, M2 goes LOW, the RAC is incremented by one and the
procedure repeats until the WAC and RAC contents are equal (all digits pulsed out). Output M1 then
goes LOW, the circuit assumes the conversation mode. The circuit reverts to the static standby mode
if CE goes LOW for more than the reset delay time (t,q = 1,6 dialling pulse periods) at any time
during the conversation or dialling mode (e.g. because the handset is replaced). CE remains LOW
although Vpp is maintained by a back-up supply {e.g. because an external diode isolates CE from the
back-up supply connected to Vpp). The RAM retains its contents for subsequent automatic redialling
as long as the back-up supply maintains Vpp above Vppg = 1,8 V.
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M2 | bounce time '—I__ ,—L 1 .
[ / T tel - It T [ |
I | ) T M —t Ty —i%— I
11 1 [ | I i 1y |
DP 11 ] __[|1 Iz 3 K 2 ]3"4]|__ t L
T I | Tep bt 1 1y It 1 |
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11 | [ [ |
— - —— - |
— M3 [N |—| L Lr __ ! L
RAC contents = _f
—
— WAC contents
—
tid nT tid nT+1g
' for last digit of number
DIALLING MODE —
I_CONVEHSATION CONVERSATION STATIC
MODE MODE STANDBY
(await dialling tone) MODE
2279967.1

* oscillator off .

all registers except WAC reset .
keyboard input inhibited .
number stored in RAM until Vpp - - 1,8V,

Fig. 6 Timing diagram of dialling sequence with Vpp and CE HIGH before keyboard entry (e.g. supply
via the cradle contacts). M2 is an internal signal.
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PCD3320
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]
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M1 | | 1 )
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M3 L I 1 l
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dialling
tone} tig T tid nTrig
l DIALLING MODE ——
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STANDBY
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72799681

CONVERSATION
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Fig. 7 Timing diagram for initiating the dialling mode with V[ and CE initially supplied via the
cradle contacts in series with a common contact on the keyboard. See Fig. 6 for pulse timings after

point A. M2 is an internal signal.
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Hold function

As shown in Fig. 8, the hold function allows the interval between consecutive pulsed digits to be
prolonged under the control of external equipment. When the HOLD input is set HIGH, the dialling
pulse-train is interrupted as soon as M2 goes LOW to signal that the current digit has been pulsed out.
In the hold condition, further keyboard entries will be accepted, debounced, decoded and stored in
that RAM. No further keycodes will be read from the RAM and converted into dialling pulses on M3
and DP until the HOLD input is set LOW again and an inter-digit pause has elapsed.

HOLD l—___l___

M1 ]I [

I nT+tm :
-
1 |
M2 __ |
1 | | |
b Imo | |
e | | |
oo IR I[]
tm Tty | 1 [
— :<—>l ELLIP [ (e flrst puise of next digit
1|
S S I 1 N A s B
| start of tiq |
Vpp > VbDo delayed until
CE = HIGH HOLD = tid
‘ LOW ‘
DIALLING CONVERSATION DIALLING
MODE MODE MODE

7279974

Fig. 8 Timing diagram showing the effect of activating the HOLD input during the transmission of
dialling pulses. M2 is an internal signal.
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C-MOS interrupted current-loop dialling circuit

PCD3320

RATINGS

Limiting values in accordance with the Absolute Maximum System (IEC 134)

Supply voltage
Voltage on any pin

Operating ambient temperature range

Storage temperature range

CHARACTERISTICS

VpD

\7

Tamb
Tstg

—03t08 V

Vgs—0,3toVpp +0,3 V

—25t0 +70 OC
—55 to + 126 OC

Vpp = 3 V; Vgg = 0 V; crystal parameters: f5gc = 3,68 MHz, Rgmax = 100 £ (note 3); Tymp = 25 °C;

unless otherwise specified

symbol | min. typ. max. conditions
Operating supply voltage Vpp 2,5 3 6 A
Standby supply voltage Tamp =—25t0+70°C
{note 1) Vppo 1,8 — 6 A\ ‘
Operating supply current Ipp — 40 — HA CE = HIGH; notes 2, 3
| CE =HIGH; Vpp=6V;
IpD — 50 100 HA | notes 2, 3
Standby supply current IDDO - 1 5 uA CE = LOW; note 2
Vpp=18V
| - - A ’
DDO 2 # { Tamb = —25 to +70 °C
Input voltage LOW \% — — 03V
N IL bD l18vevpp -6V
Input voltage HIGH VIH 07Vpp - - J
input leakage current; CE
LOW L — - 50 nA CE=LOW
HIGH I — — 50 nA CE = HIGH
Pull-down input current
F01, HOLD lIH 30 100 300 nA VI =VpDp
Matrix keyboard operation
| X connected to Y,
Keyboard current Ik - 10 - HA | CE = HIGH
Keyboard ‘ON’ resistance | Rkon | — - 500 Q contact ON; note 4
Keyboard ‘OFF’ resistance | RkofpF |1 — - M2 | contact OFF; note 4
Other keyboard operation
Input current for X ‘ON" | |y — — 30 HA Vi=15t03V
Input current for Y, ‘ON’ | —[|_ 10 - - HA Vi=0to25V
Input current Y, -1 - — 0,7 mA | V| =Vgg
Output sink current oL 0,7 16 3.2 mA | Vop=05V
Qutput source current —lon 0,65 1,3 27 mA VoH=25V

Notes

1. Vppo = 1.8 V only for redial.
2. All other inputs and outputs open.

3. Stray capacitance between pins 8 and 8 <3 pF.
4, Guarantees correct keyboard operation.

’gl
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TIMING DATA |
VpD =3 V; Vgg =0 V; crystal parameters: fogc = 3,68 MHz; Rgmpax = 100 2

symbol | min. typ. max. conditions
Clock start-up time ton — 4 — ms Figs 6, 7; note 1
Initial data entry time
(t; = ton + te) timin | — 18 - ms | FO1=LOW } Fig. 7
timax | — 4 - ms FO1 = HIGH

TIMING DATA Il {exact values)
Vpp=251t06V;Vgg=0V;fys = 3,58 MHz

symbol | FO1=LOW | FO1=HIGH conditions
(dialling} (testing)

Dialling pulse frequency fop 10,13 932,2 Hz note 2
Dialling pulse period; 1/fpp Tpp 98,7 1,073 ms Figs 6, 7
Prepulse duration; 1/3x Tpp | tg 33 0,358 ms Figs 6,7
Inter-digit pause; 8 x Tpp tig 790 8,58 ms Figs 6,7
Break time; 3/5 x Tpp th 59,2 0,644 ms Fig. 6
Make time; 2/6 x Tpp tm 39,5 0,429 ms Fig. 6
Debounce time

min. 4/30 x Tpp te min 13,2 0,143 ms Fig. 5

max.; 1/6 x Tpp te max 16,5 0,179 ms Fig. 5
Reset delay time; 1,6 x Tpp tyd 158 1,7 ms Figs5,6,7 J

Notes

1. Stray capacitance between pins 8 and 9 < 3 pF.
2. Exactly 10 Hz and 920 Hz respectively when a 3,6328 MHz crystal is used.
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PCD3320

TYPICAL CURVES
8 7288361
bpo
(uA)
6
Tamb =+
/—25°c
4 7
/ +25°C
o d +I70°C
2 payd
Vv /
e
=
0
0 2 4
Vppo (VI

Fig. 9 Standby supply current as a
function of standby supply voltage.

0 7288360
bp Tamb*= |
tuA} -25°
L
60 "1
ol
/ +25°C
fer ‘
40 i
] +70°C
/
/
20 f —
0
0 2 4

6 8
Vop (V)

Fig. 10 Operating supply current as a
function of operating supply voltage.

=
_—
_—
15 7288362 400 7288363
L 'IH
A
{uh} ()
300 Tamb =1
10 -25°%
Tamb=
— 0O,
25°C 200
+25°C /
5 - +25°C
’Z L —+70° / 1
/ 100 — —
- +70°C
/ g
=
0 0
0 1 2 ywyy 3 0 2 4 8 Vo (V)
Fig. 11 Puli-down input current as a Fig. 12 Pull-down input current as a
function of input voltage at Vpp =3 V. function of supply voltage at V| = Vpp.
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TYPICAL CURVES (continued)

40 7Z88364
Ik
{uA)
30 Tamb ™
—25°
20 7
///
L— +259C
10 pyd ] |
L1 | __L—+70%
L
0 ]
2 4 6 8
0 Vpp (V)
Fig. 13 Keyboard current as a
function of supply voltage;
X-pins connected to Y-pins.
20 728BB366
loL
(mA)
4
15
/ 5
6
frammr =)
10 /
{ /] /
/,
5 4 1
12
—3
0
0 2 4 yoLivi 6

Fig. 15 Output (N-channel) sink
characteristics for M1, M1, M3 and DP.

Curves for Figs 15 and 16

Tamb Vpp=3V | Vpp=6V

—-2590C 1 4
+2590C 2 5
+700C 3

(uA)

o
AN
NG
N
R NN

40 7288365
1
X Y Y
\VDD=3V \VDD=6\1
30 \ \
20 \\ \\
\ X
10 L Vpp=6V
X
Vpp =3V
0 2 4 6 8
Vi Vy (VI

Fig. 14 Keyboard input characteristics
at Tamp = 25 ©C.

7288367

2 N
2 ]
— N
0
0 2 6

Vou (V)

Fig. 16 Output (P-channel} source

characteristics for M1, M1, M3 and DP.

170 February 1982} (

PHILIPS

PHILIPS|



C-MOS interrupted current-loop dialling circuit

PCD3320

18-LEAD DUAL IN-LINE; PLASTIC (SOT-102G)

25,4 max

seating plane

top view

«—— 8,25 max —»

side view

® &

(2)

Dimensions in mm

Positional accuracy.
Maximum Material Condition.

Centre-lines of all leads are

within 20,127 mm of the nominal
position shown; in the worst case,
the spacing between any two leads
may deviate from nominal by
+0,254 mm.

Lead spacing tolerances apply
from seating plane to the line
indicated.
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18-LEAD DUAL IN-LINE; CERAMIC (SOT-133)

‘ 23,6 max ——

seating plane

| [254] |
ol ; . - i
1,27
max
->‘ 1,5 |-
18 17 16 15 14 13 12 1 10 top view
. U [ .- R
1 2 3 A 5 3 7 8 9
<—— B25 max ——»
' Q} Positional accuracy.
f side view . . .
{ ® Maximum Material Condition.
{ | {1} Centre-lines of ail leads are
] within £0,127 mm of the nominal
f | position shown; in the worst case,
|| the spacing between any two leads
|| may deviate from nominal by
|| 0,254 mm.
T TJ (2) Lead spacing tolerances apply
-— — \ from seating plane to the line
100 indicated.
7v8 7278692

Dimensions in mm

Remarks

1. Leads are given positive misalignment so that they grip after insertion.
2. Leads are Ni-Fe, pure tin plated.
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PCD3321

C-MOS INTERRUPTED CURRENT-LOOP DIALLING CIRCUIT

The PCD3321 is a single chip silicon-gate C-MOS integrated circuit. It is intended to convert pushbutton
keyboard entries into streams of correctly-timed line current interruptions. The input data is derived
from a telephone keyboard with a 3 x 4 pushbutton matrix. Numbers with up to 23 digits can be
retained in a RAM for redial. A delayed reset is buiit-in for line power breaks.

The PCD3321 can regenerate access pauses during redial. During the original entry, access pauses are
stored either automatically or via the keyboard. A regenerated access pause can be terminated during
redial in three ways: automatically after a built-in time, or via the keyboard, or with an external dial
tone recogniser circuit. This makes the circuit very suitable for redial in PABX (Private Automatic
Branch Exchange) systems. The PCD3321 is pin to pin compatible with the DF320 and the MT4320
{however, including additional functions).

The circuit has the following features:

® Operation from 2,5V to 6 V supply.
® Static standby operation down to 1,8 V.
® Low current consumption; typ. 40 pA.
e Low static standby current; typ. 1 pA. -
® On-chip oscillator for 3,58 MHz crystal. E
e Fully decoded and debounced inputs for 3 x 4 matrix keyboard. -
e 23-digit capacity, including access pauses, for redial operation.
& Memory overflow possibility (with internally disabled redial).
e Selectable dialling pulse frequency: 10 Hz, 16 Hz and 20 Hz.
e Test pulse frequency: 932 Hz.
e Selectable dialling pulse mark/space ratios; 2 : 1 or 3 : 2.
e Hold facility for lengthening the inter-digit period.
e Circuit reset for line power breaks; > 160 ms {10 Hz dialling pulse frequency).
® Access pause generation automatically or via the keyboard.
® Access pause reset:

automatically after 3 s {10 Hz dialling pulse frequency),

via the keyboard,

with external tone recogniser.
e All inputs with pull-up/pull-down (except CE).
® All inputs are internally protected against electrostatic charges.
o High input noise immunity.
PACKAGE OUTLINES
PCD3321P: 18-lead DIL; plastic (SOT-102G).
PCD3321D: 18-lead DIL; ceramic (SOT-133).
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PCD3321

Vpp | 1 U 18 | HOLD/APO
DP | 2 17| Y4
M1 | 3 16| Y3
M/S | 4 15| Y2
FO1 | 5 PCD3321 14| Y1
FO2 | 6 3] X3
CE |7 12| X2
OSC IN | 8 1) X1
0SC OUT | 9 10| Vss
72844911
PINNING Fig. 1 Pinning diagram.
1 Vbp positive supply
10 Vgg negative supply
Inputs
4 M/S controls the mark-to-space ratio of the line pulses
g Eg; } the dialling pulse frequency is defined by the logic state of these two inputs
7 CE Chip Enable; used to initialize the system; to select between the operational mode
and the static standby mode; to handle line power breaks
11 X1 l
12 X2 column keyboard inputs with pull-down on chip
13 X3 J
14 Y1 '
15 Y2 . . .
16 v3 l row keyboard inputs with pull-up on chip
17 Y4
Outputs
2 DP Dialling Pulse; drive of the external line switching transistor or relay
3 M Muting; normally used for muting during the dialling sequence
Input/output

18 HOLD/APO This pin will go HIGH when an access pause code is read from the memory during
pulsing and will interrupt dialling. It can also be externally controlled; it will
interrupt dialling after completion of the current digit or immediately during an
inter-digit pause (tiq); further keyboard data will be accepted.

Oscillator

8 OSC IN

9 0SC OUT J input and output of the on-chip oscillator
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C-MOS interrupted current-loop dialling circuit

PCD3321

0OSC IN  OSC OUT FO1 FO2 M/S
I8 JE) [ 5 16 oL L4
4
PROGRAMMABLE TIMING 7
»| RESET | CE
OSCILLATOR DIVIDER COUNTER
{ v
{ PCD3321 1 1
A4 7 v
READ
— ADDRESS
COUNTER
24x4BIT | ADDRESS 4}_
RAM DECODER Bl
ADDRESS CONTROL >
SELECT G: LOGIC
i
WRITE
1
NPUT/ ADDRESS 18 HOLD/
QUTPUT APO
COUNTER
g’ ¢ APO
OUTPUT | l 1 Vpp
COUNTER KEYBOARD ACCESS
DECODER <$i> PAUSE 10| vge
Y2 411412413414 15416 417
DP X1 X2 X3 Y1 Y2 Y3 Y4 72844923

Fig. 2 Block diagram.

FUNCTIONAL DESCRIPTION (see also Fig. 2)
Clock oscillator (OSC IN, OSC OUT)
The time base for the PCD3321 is a crystal controlled on-chip oscillator which is completed only by

connecting a crystal between the OSC IN and OSC OUT pins. The oscillator is followed by a frequency

divider of which the division ratio can be externally set (FO1 and F02) to provide one of four chip
system clocks; three ‘normal’ clock frequencies and one higher test frequency.

Alternatively, the OSC IN input may be driven from an external clock signal.

PHILIPS,
7
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Chip Enable (CE)
The CE input is used to initialize the chip system.

CE = LOW provides the static standby condition. in this mode the clock oscillator is off and internal
registers are clamped reset with the exception of the WRITE ADDRESS COUNTER (WAC). The
keyboard input is inhibited, but data previously entered is saved in the RAM.

When CE = HIGH the clock oscillator is operating, the internal registers are enabled and data can be
entered from the keyboard.

If the CE input is taken to a LOW level for more than the time t.q (see Figs 5 and 6 and timing data)
an internal reset pulse will be generated at the end of the t.q period. The system is then in the static
standby mode. Short CE pulses of <t,q will not affect the operation of the circuit. No reset pulses are
then produced.

Debouncing keyboard entries

The column keyboard inputs to the integrated circuit (Xp) and the row keyboard inputs {Yp) are for
direct connection to a 3 x 4 single contact keyboard matrix {with or without common contact) as showr
in Fig. 3, or to a double contact keyboard with a common left open (see Fig. 4}. An entry is decoded
into a 4-bit binary keycode by the keyboard decoder when one column input is connected to one row
input or, when one column input is set HIGH and one row input is set LOW. Any other input combin-
ations will be judged to be not valid and will not be accepted. Valid inputs are debounced on the
leading and trailing edges as shown in Fig. 5. Keyboard entries are only decoded into 4-bit binary
keycodes and written into the RAM if the keyboard contact remains closed for four or five clock puise
periods (entry period tg). The next keyboard entry will not be accepted until the previously closed
contact has been open for three or four clock pulse periods. The one clock pulse period of uncertainty
in the debouncing process arises because keyboard entries are not detected until the trailing edge of
the first clock pulse after the entry.

Data entry

After each keyboard entry has been debounced and decoded, the keycode is written into the RAM,
and the WAC is incremented by one to select the next RAM location where the next keycode will be
stored. As each keycode is recalled from the RAM for line pulsing, the READ ADDRESS COUNTER
{RAC) is incremented by one to select the RAM location of the next keycode to be recalled.
Consequently, the difference between the contents of the WAC and of the RAC represents the number
of keycodes that have been written into the RAM but not yet converted into line pulses. |f more than
23 keycodes are written into the RAM, memory overflow resuits and the excess keycode replace the
data in the lower numbered RAM locations. In this event, since an erroneous number is stored, auto-
matic redialling is inhibited until the WAC has been reset by the first digit entry of the next telephone
call.

If the first pushbutton to be pressed is not redial (#), the WAC is reset duringentry time tg, the
corresponding keycode is written into the first RAM location, and the WAC is then incremented by
one. if the first pushbutton to be pressed is redial (#), the WAC is not reset and the keycodes stored

in the RAM are sequentially recalled and converted into correctly timed dialling pulses at output DP.

I1f the redial pushbutton (#) is operated again during the redialling sequence it will be decoded as an
Access Pause Reset. This function will be described later during the description of the access pause
system of the PCD3321. During redial no keyboard entry will be accepted and stored in the RAM. But,
when all in the RAM stored numbers have been pulsed out, new keyboard entry will be accepted,
stored at the RAM position after the last digit code of the original entry and converted into correctly
timed dialling pulses.
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C-MOS interrupted current-loop dialling circuit PCD3321

common {left open)

T T T
1 29 397 ‘i
—0 , "05? 06 Q v o9 05 9 039 "
T T T T T I
o, »——08? -—ogcf vs »—o”o—T »—o”o« »—o”o—
T T T e Osp °e0 |,
Ox7 P07 TO#7 ., T T T
—O ([O— O ||O0— +0O|| 0
I ol reflet rell
<2 7% | 1067 | 1907
X1 Y3
7283249 ﬁ I
—O ([[O—9 O || O— o0 || 0O
* Access pause set. O —p T O#9Q va
# Redial or Access Pause Reset.
— X3
X2
7283250
Fig. 3 Single contact keyboard. Fig. 4 Double contact keyboard.
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C-MOS interrupted current-loop dialling circuit PCD3321

Dialling sequence
The dialling sequence can be initiated under either of the following two conditions:

® The supply to the integrated circuit is derived from the telephone lines via the cradle contacts
{power supply before keyboard entry); see Fig. 6.

Then, approximately 4 ms (tnp) after CE goes HIGH, the clock pulse generator starts and, ten clock
pulse periods (tq) later, a prepulse with a duration of ten clock pulse periods {tq) appears at output
M1. This prepulse ensures that, if a polarized muting relay with two stable positions is used, it
switches to the de-muted position so that the circuit is then in the conversation mode whilst the
subscriber awaits the dialling tone. When the first digit of the required number is entered at the
keyboard, data entry period te cOmmences.

® The supply to the integrated circuit is derived from the telephone lines via the cradie contacts in
series with a common keyboard contact {Fig. 7).

When the first digit of the required number is entered at the keyboard, the common keyboard contact
connects the line voltage to Vpp and CE becomes HIGH. Approximately 4 ms {ty) after CE goes
HIGH, the clock pulse generator starts and data entry period tg commences. After period tg, M1 goes
HIGH and the pushbutton can be released. The supply to Vpp and CE is then maintained via the
muting circuit controlled by M1.

The further dialling sequence will be described with the aid of Fig. 6. When the keyboard entry has
been decoded and written into the RAM, M1 goes HIGH to mute the telephone and an inter-digit
pause (tjq) ensues. M2 then goes HIGH (M2 is an internally generated signal, used for explanation
only), the RAC addresses the RAM and the first keycode is loaded into the register of the output
counter which generates the appropriate number of correctly-timed dialling pulses at output DP.
When the digit has been pulsed out, M2 goes LOW, the RAC is incremented by one and the procedure
repeats until the WAC and RAC contents are equal (all digits pulsed out). Qutput M1 then goes LOW,
the circuit assumes the conversation mode. The circuit reverts to the static standby mode if CE goes
LOW for more than the reset delay time {t,g = 1,6 dialling pulse periods) at any time during the
conversation or dialling mode (e.g. because the handset is replaced). CE remains LOW although Vpp is
maintained by a back-up supply {e.g. because an external diode isolates CE from the back-up supply
connected to Vpp). The RAM retains its contents for subsequent automatic redialling as long as

the back-up supply maintains Vpp above Vppo = 1,8 V.
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' DIALLING MODE
L conveRsaTION
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{await dialling tone}

nT+1tg
for last digit of number
—
CONVERSATION *STATIC
MODE STANDBY
MODE

* oscillator off. 72844970

all registers except WAC reset .
keyboard input inhibited.
number stored in RAM until Vpp < 1,8V,

Fig. 6 Timing diagram of dialling sequence with Vpp and CE HIGH before keyboard entry (e.g. supply
via the cradle contacts). M2 is an internal signal.
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C-MOS interrupted current-loop dialling circuit PCD3321

handset A handset
lifted replaced
CRADLE == - - j
CONTACT.

: >tontle
I
|

COMMON
CONTACT—]_I___ - -

Vpp maintained from
J/  back-up supply

-

STATIC
STANDBY
MODE

72844981

|
1
i _ - p—
Voo i [
I
! ety =
! i
CE I | )
1 —ell— 1o = I
: ” clock start time :
M1 ! u[— - 1. |
[ — I T
| Jht=ton tte ! 1
: _’}: > | |
KEYBOARD | |
ENTRY — 3 _ 4 __ L i
1 [ ) 1 ]
I tgisee Fig.5} I| |
1 | |
M2 1 | . . - !
1 [l 1 [ | |
| ) ! t | |
1 i 1 [ | |
N R S« 3 I 1 I B I 3 1 C R
1 | J | 1 | |
! it | ! 1 | | |
s (await i |
I dialiing | i : } : I
| tone) tig ! nT | tid 1 nT+1g h |
| | 1 )
1 1 ll
l |

DIALLING MODE
CONVERSATION
MODE

Fig. 7 Timing diagram for initiating the dialling mode with Vpp and CE initially supplied via the
cradle contacts in series with a common contact on the keyboard. See Fig. 6 for pulse timings after
point A. M2 is an internal signal.
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PCD3321

Hold function

As shown in Fig. 8, the hold function allows the interval between consecutive pulsed digits to be
prolonged under the control of external equipment. When the HOLD/APQ is set HIGH, the dialling
pulse-train is interrupted as soon as M2 goes LOW to signal that the current digit has been pulsed out.
In the hold condition, further keyboard entries will be accepted, debounced, decoded and stored in
that RAM. No further keycodes will be read from the RAM and converted into dialling pulses on DP
until the HOLD/APO is set LOW again and an inter-digit pause has elapsed.

HOLD/APO l—_"—l_

M1 jl ____IT_"__

|
LI B |
] i
M2 | | |
| | T
ity tm ] | [
g | | |
DP L] [z =] | L]
T T ! L~
—| el | | first pulse of next digit
I I ! I
| start of tig |
VpD > VDDO delayed until
CE = HIGH HOLD/APO| _ tid
= LOW
DIALLING CONVERSATION DIALLING
MODE MODE MODE
7284496

Fig. 8 Timing diagram showing the effect of activating the HOLD/APO during the transmission of
dialling pulses. M2 is an internal signal.
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PCD3321

Access pause regeneration during redial

During original entry, access pause codes can be stored at the appropriate positions in the RAM.
During redial the Access Pause Output (HOLD/APO)will go HIGH as soon as an access pause code is

read from the RAM, thereby interrupting dialling untif HOLD/APQ is made LOW again as described above.

In this way the normal inter-digit pause with a duration t;q4 can be replaced by a proper access pause.

An access pause code is now automatically stored in the RAM during original entry, when M1 goes

LOW, after all digits so far entered have been transmitted (see Fig. 6). This occurs between entering of

the trunk exchange code and the subscriber code, whilst the access tone is available. Up to two access

pauses can be entered into the RAM in this manner. Alternatively, the access pause key (%) can still be

pressed to insert {more) access pauses manually (digits + access pauses < 23).

During redial, access pauses will be automatically regenerated.

Three methods of terminating an access pause:

1. Automatically, if the built-in time t5, expires; HOLD/APQO then goes LOW.

2. Manually, by pressing the redial key before tap expires.

3. With an external tone recogniser, by forcing HOLD/APO to LOW or HIGH respectively, for
shortening or lengthening an access pause.

M1 - L __ !’"'—

|

: |

- |

HOLD/APO _ [' | ]
|

|

[

|

DIALLING
TONE

DIALLING CONVERSATION DIALLING
MODE MODE MODE
7284494

(1) a. Access pause (tap) expires or press redial before end of tap:

b. HOLD/APO controlled by tone recogniser:
HOLD/APO forced to LOW before t,, expires; access pause < tap
HOLD/APO forced to HIGH after tap expires; access pause > tap-

Fig. 10 Timing diagram showing Access Pause Reset.
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C-MOS interrupted current-loop dialling circuit PCD3321

RATINGS

Limiting values in accordance with the Absolute Maximum System (IEC 134)

Supply voltage Vpp -03t08 V
Voltage on any pin \7 Vgg—0,3toVpp +03 V
Operating ambient temperature range Tamb —25t0 +70 ©C
Storage temperature range Tstg —5510 +125 ©C

CHARACTERISTICS
Vpp =3 V; Vgg = 0 V; crystal parameters: foge = 3,58 MHz, Rgyax = 100 € (note 3); Tamp = 25 °C;
unless otherwise specified.

symbol | min. typ. max. conditions
Operating supply voltage Vpp 2,5 3 6 \Y
Standby supply voltage " Tamb = —25t0 +70 ©C
(note 1) Vppo | 1.8 - 6 \% ’
Operating supply current DD — 40 — MA CE = HIGH; notes 2, 3
oD — 50 100  uA {:;;HZ'EH:VDWGV:
Standby supply current IDDO - 1 5 MA CE = LOW; note 2
'bpo | - 2 HA { \T/meb =1_,82g/t0 +700C
Input voltage LOW ViL — - 0,3Vpp | 1,8V <Vpp<6V
Input voltage HIGH Vin 0,7Vpp— - I
Input leakage current; CE
LOW —hi - - 50 nA CE = LOW
HIGH IH - - 50 nA CE = HIGH
Pull-up input current
M/S =L 30 100 300 nA V| =Vgg
Pull-down input current
FO1, FO2 lH 30 100 300 nA Vi=Vpp
Matrix keyboard operation
Keyboard current Ik - 10 - uh ; é;znsfétﬁd toY,
Keyboard "ON’ resistance RkoN — - 500 Q contact ON; note 4
Keyboard ‘OFF’ resistance RKOFF 1 — — MQ contact OFF; note 4
Other keyboard operation
Input current for X, ‘ON’ K - - 30 A Vi=15t03V
Input current for Y, ‘ON’ =L 10 - — uA Vi=0to256V
Input current Yp, —I - — 0,7 mA | V| =Vgg
Notes
1. Vppo = 1,8 V only for redial. 3. Stray capacitance between pins 8 and 9 < 3 pF.
2. All other inputs and outputs open. 4. Guarantees correct keyboard operation.

Hill
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PCD3321

CHARACTERISTICS (continued)

pull-up/pull-down current.

1. Exactly 10 Hz with 3,5328 MHz crystal.
2. Mark-to-space ratio: 3:2.
3. Mark-to-space ratio: 2:1.
4. In the n.c. {not connected) condition, the input is drawn to the appropriate state by the internal

5. Stray capacitance between pins 8 and 9: <3 pF.

symbol | min. typ. max. conditions
Qutputs M1, DP
sink current loL 0,7 1,6 32 mA VoL=05V
source current —-lgy |065 1.3 27 mA VoH =25V
Latch output HOLD/APO
sink current loL 50 130 300 uA VoL=05V
source current —loH 45 110 250 uA VoH=25V
TIMING DATA
Vpp=251t06V,;Vgg =0V, fsg = 3,579545 MHz
input levels of FO1 and F02 VEQ1 |LOW | HIGH| LOW |HIGH
(Vgg = LOW; Vpp = HIGH}) VEg2 |LOW | HIGH| HIGH | LOW conditions
symbol (testmode)| (note 4)
Dialling pulse frequency | 1/Tpp fpp (10,13 15,54 | 19,42 |1939,2 Hz |note 1
Dialling pulse period 1/fpp Tpp (987 (644 51,56 (1,073 ms
Clock pulse frequency 30xfpp fcL |303,9 | 466,1|582,6 | 27965 Hz
Break time (note 2) 3/5xTpp | tp 59,2 |386 [30,9 |0,644 ms |M/S=H;nc.
Make time {note 2) 2/5xTpp |tm 395 | 258 [20,6 |0,429 ms  M/S=H;n.c.
Break time (note 3) 2/3xTpp | b 65,8 | 42,9 346 [0,716 ms |M/S=L
Make time {note 3) 1/3xTpp | tm 329 | 21,5 |17,2 |0358 ms |M/S=1L
Inter-digit pause 8x Tpp tid 790 | 515 |412 (858 ms
Reset delay time 1.6xTpp | trd 168 103 824 1,72 ms
Access pause time 32xTpp tap 3,16 { 2,06 |165 |0,034 s
Prepulse duration 1/3xTpp | tg 33 21,5 | 17,2 | 0,358 ms
Debounce time
min 4/30x Tpp| temin |13.2 | 8,68 | 6,87 |0,143 ms
max. 1/6xTpp | temax|16.5 | 10,7 | 858 | 0,179 ms
Clock start-up time tontyp| 4 - - - ms SED?DV(snSOt;';)
Initial data entry
time (typ.) tontte tj 18 14 12 4 ms
Notes
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C-MOS interrupted current-loop dialling circuit PCD3321

TYPICAL CURVES

8 7288361 80 7288360
'bbo 'op Tamb ™= |
(uA} {uA) —250¢

6 60 L—T"
/
Tamb =
-25% / +2‘5°C
4 A 40
/ +25°% | +70°¢
J —
70%
, // + Lt
v 20 7
0 J—‘ 0
0 2 4 6 8 0 2 4 6 8
Vopo (V) Vpp (V)
Fig. 11 Standby supply current as a Fig. 12 Operating supply current as a
function of standby supply voltage. function of operating supply voltage.
15 7288362 400 7Z8B363
| Uin
i {nA}
(uA)
300 Tamb=
10 —-259¢
Tamb =
—25°%C
200 L
+25°C /
5 250,
+70°C ’ y L—1"* ‘5 ¢
// 100 }
- +70°C
/4 / 1 P
/
0 0
1 2 3 0 2
0 Vi tvy 4 6 Vpp V) 8

Fig. 13 Pull-down input current as a Fig. 14 Pull-down input current as a

function of input voltage at Vpp =3 V. function of supply voltage at V| = Vpp.
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TYPICAL CURVES (continued)

7288364

40
'k
(uA)
30 Tamb=
—25°C
20 / e
L~ +25°C
10 7 }
LT | -+70%
L—
0 ]
0 2 4 6 8
Vpp (V1

Fig. 15 Keyboard current as a function
of supply voltage;
X-pins connected to Y-pins.

7288366

= 20 =
o loL
- {mA)
4
15
5
| &
10
/] / - ;
5 7Zd 1
/ — 15
/"— 3
0
0 2 Vo (V)
Fig. 17 Output (N-channel) sink
characteristics for M1 and DP.
Curves for Figs 17 and 18
Tamb Vpp=3V Vpp=6V
—250C 1 4
+25 0C 2 5
+700C 3 6

w0 7288365
1
2 Y M
Y
(uA) ‘VDD= av \VDD= av
30 \ \
i \\ \\ |
U
10 L] Vpp =6V |
e
Vpp=3V
0 2 4 6 8
Vx:Vy (V)

Fig. 16 Keyboard input characteristics
at Tamp = 25 ©C.
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Fig. 18 Output (P-channel) source
characteristics for M1 and DP.
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C-MOS interrupted current-loop dialling circuit PCD3321

18-LEAD DUAL IN-LINE; PLASTIC (SOT-102G)

- 25,4 max
: |
S
2 | }
g 4.7
..c.; max
b3 —70,51 l
R } : R N . . . i B min
J 10762
3.9
2.9 [¢]o.25. @] "
l254] | | ! |
max
1,7 max
->| |<_
18 17 16 15 14 13 12 11 10 top view
i . _ .
J
1 2 3 4 5 6 7 8 9
«—— 8,25 max —» @ Positional accuracy.
side view ® Maximum Material Condition.

(1) Centre-lines of all leads are
within £0,127 mm of the nominal
position shown; in the worst case,
the spacing between any two leads
may deviate from nominal by
£0,254 mm.

{2) Lead spacing tolerances apply
from seating plane to the line
indicated.

| 72833231

Dimensions in mm
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18-LEAD DUAL IN-LINE; CERAMIC (SOT-133)

-—— —— 23,6max

seating plane

iaTatatatelalatiNg
T

\4—— 8,25 max —*|

@ Positional accuracy.

T side view . . .-
! ! M Maximum Material Condition.

% | (1) Centre-lines of all leads are

| within £0,127 mm of the nominal

i | position shown; in the worst case,
| the spacing between any two leads

|| may deviate from nominal by

|| 10,254 mm.
T “{J (2} Lead spacing tolerances apply
-~ ——— } from seating plane to the line
100 ‘ indicated.
7\6 72768692

Dimensions in mm

Remarks

1. Leads are given positive misalignment so that they grip after insertion.
2. Leads are Ni-Fe, pure tin plated.
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J L PCD3322

C-MOS INTERRUPTED CURRENT-LOOP DIALLING CIRCUIT

v

The PCD3322 is a single chip silicon-gate C-MOS integrated circuit. It is intended to convert pushbutton
keyboard entries into streams of correctly-timed line current interruptions. The input data is derived
from a telephone keyboard with a 3 x 4 pushbutton matrix. Numbers with up 10 23 digits can be
retained in a RAM for redial. A delayed reset is built-in for line power breaks.

The circuit has the following features:

L

Operation from 2,6 V to 6 V supply.

Static standby operation down to 1,8 V.

Low current consumption; typ. 40 pA.

Low static standby current; typ. 1 uA.

On-chip oscillator for 3,58 MHz crystal.

Fully decoded and debounced inputs for 3 x 4 matrix keyboard.
All inputs with pull-up/pull-down (except CE).

23-digit capacity for redial operation.

Circuit reset for line power breaks; 2> 160 ms.

Dialling pulse frequency: 10 Hz.

Test pulse frequency: 932 Hz,

Hold facility for lengthening the inter-digit period.

Memory overflow possibility (with internally disabled redial.
All inputs are internally protected against electrostatic charges.
High input noise immunity.

PACKAGE OUTLINES

PCD3322P:  18-lead DIL; plastic {SOT-102G).
PCD3322D: 18-lead DIL; ceramic (SOT-133).
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PCD3322

Vop [1] U 18] HoLD
opl2 [17] va
. m1[ 3 [16] v3

M1 4 15| Y2

m2[5]| rpco3s2z [14] v

ce[7 12] X2

oscIn| 8] 1] x1

0SC OUT | 9 EVSS
7286367

Fig. 1 Pinning diagram.

PINNING

1 Vpp positive supply

10 Vgg negative supply

[nputs

6 FO1 the dialling pulse frequency is defined by the logic state of this input

7 CE Chip Enable; used to initialize the system; to select between the operational
mode and the static standby mode; to handle line power breaks.

11 X1 l

12 X2 column keyboard inputs with pull-down on chip

13 X3 J

14 Y1 l

15 Y2 ) . .

16 v3 ‘ row keyboard inputs with pull-up on chip

17 Y4

18 HOLD interrupts dialling after completion of the current digit or immediately
following an inter-digit pause (tj4); further keyboard data wiil be accepted

Qutputs

2 DP Dialling Pulse; drive of the external line switching transistor or relay

3 M1 Muting; normally used for muting during the dialling sequence

4 M1 inverted output of M1

5 M2 strobe; HIGH during pulsing of each digit, LOW during an inter-digit pause

Oscillator

|
8 OSC IN } input and output of the on-chip oscillator

9 0SsC OUT
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C-MOS interrupted current-loop dialling circuit

PCD3322

OSC IN  0SC OUT FO1
8 9 r 6 cL
4&
PROGRAMMABLE TIMING 7
OSCILLATOR [+ > > —
DIVIDER COUNTER RESET cE
|
| I I
PCD3322
A
READ 18
- ADDRESS <+T— HOLD
COUNTER
24x4BIT | ADDRESS 4}77
RAM DECODER
ADDRESS CONTROL
SELECT e LOGIC 3
> M1
b al
>t — M1
WRITE
INPUT/ 5
ADDRESS [ 2
> M2
OuTPUT COUNTER
OUTPUT AJ [A;AJyfi J———VDD
COUNTER KEYBOARD
DECODER 0] |
—1— Vss
r2 411412413414 415416 417
7286368

DP

X1 X2 X3 Y1 Y2 Y3 Y4

Fig. 2 Block diagram.

FUNCTIONAL DESCRIPTION (see also Fig. 2)
Clock oscillator (OSC IN, OSC QUT)

The time base for the PCD3322 is a crystal controlled on-chip oscillator which is completed only by
connecting a crystal between the OSC IN and OSC OUT pins. The oscillator is followed by a frequency
divider of which the division ratio can be externally set by input FO1 to provide one of two chip system
clocks; the ‘normal’ clock frequency (FO1 = LOW) and the test frequency (FO1 = HIGH).

Alternatively, the OSC IN input may be driven from an external clock signal.

@
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PCD3322

Chip Enable (CE)
The CE input is used to initialize the chip system.

CE = LOW provides the static standby condition. In this mode the clock oscillator is off and internal
registers are clamped reset with the exception of the WRITE ADDRESS COUNTER (WAC). The
keyboard input is inhibited, but data previously entered is saved in the RAM.

When CE = HIGH the clock oscillator is operating, the internal registers are enabled and data can be
entered from the keyboard.

If the CE input is taken to a LOW level for more than the time tyq (see Figs 5 and 6 and timing data)
an internal reset pulse will be generated at the end of the t.g period. The system is then in the static
standby mode. Short CE pulses of < t,q will not affect the operation of the circuit. No reset pulses
are then produced.

Dehouncing keyboard entries

The column keyboard inputs to the integrated circuit (X,,) and the row keyboard inputs (Y) are for
direct connection to a 3 x 4 single contact keyboard matrix {with or without common contact) as
shown in Fig.3, or to a double contact keyboard with a common left open (see Fig. 4). An entry is
decoded into a 4-bit binary keycode by the keyboard decoder when one column input is connected to
one row input or, when one column input is set HIGH and one row input is set LOW. Any other input
combinations will be judged to be not valid and will not be accepted. Valid inputs are debounced on the
leading and trailing edges as shown in Fig. 5. Keyboard entries are only decoded into 4-bit binary
keycodes and written into the RAM if the keyboard contact remains closed for four or five clock
pulse periods {(entry period tg). The next keyboard entry will not be accepted until the previously
closed contact has been open for three or four clock pulse periods. The one clock pulse period of
uncertainty in the debouncing process arises because keyboard entries are not detected until the
trailing edge of the first clock pulse after the entry.

Data entry

After each keyboard entry has been debounced and decoded, the keycode is written into the RAM,
and the WAC is incremented by one to select the next RAM location where the next keycode will be
stored. As each keycode is recalled from the RAM for line pulsing, the READ ADDRESS COUNTER
(RAC) is incremented by one to select the RAM location of the next keycode to be recalled.
Consequently, the difference between the contents of the WAC and of the RAC represents the number
of keycodes that have been written into the RAM but not yet converted into line pulses. If more than
23 keycodes are written into the RAM, memory overflow results and the excess keycode replace the
data in the lower numbered RAM locations. In this event, since an erroneous number is stored,
automatic redialling is inhibited until the WAC has been reset by the first digit entry of the next
telephone call.

If the first pushbutton to be pressed is not redial (#), the WAC is reset during entry time tg, the
corresponding keycode is written into the first RAM location, and the WAC is then incremented by one.
If the first pushbutton to be pressed is redial (#}, the WAC is not reset and the keycodes stored in the
RAM are sequentially recalled and converted into correctly timed dialling pulses at output DP. During
redial no keyboard entry will be accepted and stored in the RAM. But, when all in the RAM stored
numbers have been pulsed out, new keyboard entry will be accepted, stored in the RAM and converted
into correctly timed dialling pulses.
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C-MOS interrupted current-toop dialling circuit

PCD3322

I T T
19 229 39 i
T I T
47 °59 67 va
T I I
—0 —O —O
7 8 ] °7 .,
._OL I
—O
ot I°#7 .
X3
X2
X1
7283265
# Redial.

Fig. 3 Single contact keyboard.

common (left open)

5T T

it asiiazyiiN
T T T
'—OIO—‘ —O || O—¢ O || O—

'—04? '—OST '—OST v

<79 | 89 | Foeg |
—O || O— O || O—d

—Ooi —O#? v4

— X3

X2

7283266 X1

Fig. 4 Double contact keyboard.
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C-MOS interrupted current-loop dialling circuit PCD3322

Dialling sequence
The dialling sequence can be initiated under either of the following two conditions:

® The supply to the integrated circuit is derived from the telephone lines via the cradle contacts
{power supply before keyboard entry); see Fig. 6.

Then, approximately 4 ms (ty,) after CE goes HIGH, the clock pulse generator starts and, ten clock
pulse periods (tq4) later, a prepulse with a duration of ten clock pulse periods {tq) appears at output M1.
This prepulse ensures that, if a polarized muting relay with two stable positions is used, it switches to
the de-muted position so that the circuit is then in the conversation mode whilst the subscriber awaits
the dialling tone. When the first digit of the required number is entered at the keyboard, data entry
period tg commences.

® The supply to the integrated circuit is derived from the telephone lines via the cradle contacts in
series with a common keyboard contact (Fig. 7).

When the first digit of the required number is entered at the keyboard, the common keyboard contact
connects the line voltage to Vpp and CE becomes HIGH, Approximately 4 ms (typ) after CE goes
HIGH, the clock pulse-generator starts and data entry period t; commences. After period tg, M1 goes
HIGH and the pushbutton can be released. The supply to Vpp and CE is then maintained via the
muting circuit controlled by M1,

The further dialling sequence will be described with the aid of Fig. 6. When the keyboard entry has

been decoded and written into the RAM, M1 goes HIGH to mute the telephone and an inter-digit

pause (tjq) ensues. M2 then goes HIGH, the RAC addresses the RAM and the first keycode is loaded
into the register of the output counter which generates the appropriate number of correctly-timed
dialling pulses at output DP. When the digit has been pulsed out, M2 goes LOW, the RAC is incremented
by one and the procedure repeats until the WAC and RAC contents are equal (all digits pulsed out)}.
Qutput M1 then goes LOW, the circuit assumes the conversation mode. The circuit reverts to the static
standby mode if CE goes LOW for more than the reset delay time {t.q = 1,6 dialling pulse periods) at any
time during the conversation or dialling mode (e.g. because the handset is replaced). CE remains LOW
although Vpp is maintained by a back-up supply (e.g. because an external diode isolates CE from the
back-up supply connected to Vpp). The RAM retains its contents for subsequent automatic redialling
as long as the back-up supply maintains Vpp above Vpppo =18 V.
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I
3
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1
(
1
1
)
1
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for last digit of number

DIALLING MODE

L conversaTion
MODE

{await dialling tone)

-

CONVERSATION “STATIC

MODE STANDBY
MODE

* oscillator off. 7284497.1

all registers
keyboard in|

except WAC reset
put inhibited.

number stored in RAM until Vpp < 1.8V.

Fig. 6 Timing diagram of dialling sequence with Vpp and CE HIGH before keyboard entry {(e.g. supply

via the cradle contacts}.
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C-MOS interrupted current-loop dialling circuit PCD3322

handset handset
hfted replaced
CRADLE -- -- -7

CONTACT — —
I

| -~
common |
CONTACT_'—,:‘_ - --

Vpp maintained from
/  back-up supply

— =

| tone)
|

nT tid nT +1y4

|
|
)
Vop |
T
| — g
I |
CE | |
[ ]
: Il clock start time :
M1 ] | - - L__ |
[ — [ T
| Pt =ton + g 1 |
R i |
KEYBOARD | (
ENTRY — 3 - 4 o L |
i —l ] |
1 1 {see Fig.5) : 1
! 1
M2 _ | S ) A l
I I |
| 1 |
I I |
or | - 1 131 1 I o 2 I 3 X I '
! |
|
|
|
|
|
|

|
|
T |
| |
I |
| |
] |
; (await | :
| dialling ‘I |
! |
|
1

-— - DIALLING MODE
CONVERSATION  STATIC

MODE STANDBY
MODE

72844981

Fig. 7 Timing diagram for initiating the dialling mode with Vpp and CE initially supplied via the
cradle contacts in series with a common contact on the keyboard. See Fig. 6 for pulse timings after
point A.
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Hold function

As shown in Fig. 8, the hold function allows the interval between consecutive pulsed digits to be
prolonged under the control of external equipment. When the HOLD input is set HIGH, the dialling
pulse-train is interrupted as soon as M2 goes LOW to signal that the current digit has been pulsed out.
In the hold condition, further keyboard entries will be accepted, debounced, decoded and stored in
that RAM. No further keycodes will be read from the RAM and converted into dialling pulses on DP
until the HOLD input is set LOW again and an inter-digit pause has elapsed.

HOLD/APO {—_"—L‘

M1 I

f
| nT +tm I I
! ] 1
M2 | |
i l L
Lt tmo ! l
| | | |
DP |1 =] [z | ]
tm LT g, T o A
— :<—>I RALINA [y (P first pulse of next digit
[ ! I
| start of tjg |
VDD > VDDO delayed until
CE = HIGH HOLD/APO| _ tid
‘ = LOW (
DIALLING CONVERSATION DIALLING
MODE MODE MODE
7284496

Fig. 8 Timing diagram showing the effect of activating the HOLD input during the transmission of
dialling pulses.
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PCD3322

RATINGS

Limiting values in accordance with the Absolute Maximum System (IEC 134)

Supply voltage
Voltage on any pin

Operating ambient temperature range

Storage temperature range

CHARACTERISTICS

VDD
\4

Tamb
Tstg

—-03t08V

Vgs—0,3to Vpp + 0,3V

—251t0+70°C
—B5 to + 125 °C

Vpp = 3 V; Vgg = 0 V; crystal parameters: fogc = 3,58 MHz, Rgmax = 100 & (note 3); Tamp = 25 °C;

unless otherwise specified

symbol | min. typ. max. conditions
Operating supply voltage |Vpp 25 3 6 \Y |
Standby supply voltage Tamb = —25 to+ 70 °C
{note 1) Vppo | 1.8 — 5] \Y '
Operating supply current | Ipp — 40 — HA CE = HIGH; notes 2, 3
bp | - 50 100 uA {S:t;';fGSH"VDD:BV
Standby supply current Ippo | — 1 5 HA CE = LOW; note 2
'bpo | - - 2 HA { ¥5me =1;82;>/to +70°C
:253?52123? i:(\)(\sNH \V/'.h 07Vpp — 0 Yoo }1'8V"VDD<GV
Input leakage current; CE
LOW -IL — - 50 nA CE=LOW
HIGH IIH — - 50 nA CE =HIGH
Pull-down input current
FO1, HOLD IH 30 100 300 nA Vi=VpD
Matrix keyboard operation
Keyboard current I - 10 — uA J\ éEcZn‘:Tgf{d Y,
Keyboard ‘ON’ resistance | Rxon | — - 500 Q contact ON; note 4
Keyboard ‘OFF’ resistance| RxOFF| 1 - - M| contact OFF; note 4
Other keyboard operation
Input current for X ‘ON" | 1y - — 30 uA Vi=15t3V
Input current for Y3 ‘ON’ | =) 10 - - HA Vi=0to25V
Input current Y, -k — - 0,7 mA| Vy=Vgg
Output sink current loL 0,7 156 32 mA| VoL=05V
Output source current —lpoH 0,65 1.3 27 mA| Vgu=25V

Notes

1.Vppo = 1.8 V only for redial.
2. All other inputs and outputs open.

3. Stray capacitance between pins 8 and 9 < 3 pF.
4. Guarantees correct keyboard operation.

PHILIPS Wr

201



PCD3322

TIMING DATA

Vpp =3 V; Vgg = 0 V; crystal parameters: fogc = 3,68 MHz; Rgmpax = 100 &

symbol| min. typ. max. conditions
Clock start-up time ton - 4 — ms Figs 6, 7; note 1
Initial data entry time
(tj = ton + ta) tmin | — 18 - ms FO1=LOW Fia. 7
timax | — - ms | FO1=HIGH [ "%
TIMING DATA 11 (exact values)
Vpp =251t06V; Vgg =0 V; foec = 3,68 MHz
symbol| FO1=LOW | FO1=HIGH conditions i
(dialling) (testing)
Dialling pulse frequency fop 10,13 932,2 Hz note 2
Dialling pulse period; 1/fpp Tpp 98,7 1,073 ms Figs 6, 7
Prepulse duration; 1/3 x Tpp tq 33 0,368 ms Figs 6, 7
Inter-digit pause; 8 x Tpp tig 790 8,58 ms Figs 6, 7
Break time; 3/5 x Tpp th 59,2 0,644 ms Fig. 6
Make time; 2/6 x Tpp tm 39,5 0,429 ms Fig. 6
Debounce time
min. 4/30 x Tpp te min 13,2 0,143 ms Fig. 5
max.; 1/6 x Tpp te max | 16.5 0,179 ms Fig. 5
Reset delay time; 1,6 x Tpp trd 158 1,7 ms Figs b5, 6,7 J

Notes

1. Stray capacitance between pins 8 and 9 < 3 pF.
2. Exactly 10 Hz and 920 Hz respectively when a 3,5328 MHz crystal is used.
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PCD3322

TYPICAL CURVES

8 7Z88361
lobo
(uA)
6
Tamb =+
, -25°C
4
"
/ +25°C
T
// +70°C
2 /
pz
0
0 2 4 6 8
Vppo (V!

Fig. 9 Standby supply current as a
function of standby supply voltage.

15 7288362
It
(uA)
10
Tamb ™=
—25°C
+25°C
5
//-\jﬁrwo"c
/4
0
0 1 2 w3

Fig. 11 Pull-down input current as a
function of input voltage at Vpp =3 V.

80

bp
(nA)

60

40

20

0

7288360
Tamb= |
-25°C
//
ol
/ +25°C
fom |
[
] +70°C
el
]
/
0 2 4 6 8
Vpp (V)

Fig. 10 Operating supply current as a
function of operating supply voltage.

400 7288363
hH
(nA)
300 Tamb =1
—25°C
200 /,
(- +25°C
/1 il
100 |
- +70°C
/ A
Zs
0 | I
0 2 4

6 8
Vpp (V)

Fig. 12 Pull-down input current as a
function of supply voltage at V| = Vpp.
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TYPICAL CURVES (continued)

7288364

40
s
{uA)
30 Tambw
—25°C

fﬁ /+%5°CT

10
4 o,
T b i
/
0 ]
0 2 4 6 Vop (V) 8
Fig. 13 Keyboard current as a
function of supply voltage;
X-pins connected to Y-pins.
20 ‘ 7Z88B366
oL | J
{mA} 4
15 2 I ]
5
‘ 6
10 ’ d

Y

VoL (V)

Fig. 15 Output {N-channel) sink
characteristics for M1, M1, M2 and DP.

Curves for Figs 15 and 16

Tamb Vpp=3V Vpp=6V
—250C 1 4
+25 0C 2 5
+70 °C 3 6

0 ‘ 7288365
I
By Y Y |
Y 1
(uA) lVDD=3V Vpp=6V
30 1 1 1
\ \
20 \\ \\
X
10 L= Vop=6V __|
X
Vpp=3V
o AN

Vyi Vy (V)
Fig. 14 Keyboard input characteristics
at Tamp = 25 °C.

7288367
oF

o

Fig. 16 Output (P-channel) source
characteristics for M1, M1, M2 and DP.
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PCD3322

18-LEAD DUAL IN-LINE; PLASTIC (SOT-102G)

25,4 max
. |
g T | f
_Q. _——
o
£ 4.7
'E; max
@ —7 0,51 l
|l min
f ) N Y
g,g 053
i 1o s o
- : - . - [255]! :
2541 |« | |
max
1,7 max
18 17 16 15 13 12 7 10 top view
J
1 2 3 4 5 6 7 8 9

<+—— 825 max —»

side view @
(1}
i~ [762]— i | (2)
8.5 | 72833231
7.6

Dimensions in mm

Positional accuracy.
Maximum Material Condition.

Centre-lines of all leads are

within 0,127 mm of the nominal
position shown; in the worst case,
the spacing between any two leads
may deviate from nominal by
+0,254 mm.

Lead spacing tolerances apply
from seating plane to the line
indicated.

PHILIPS

(February 1982

205.



PCD3322 L

18-LEAD DUAL IN-LINE; CERAMIC (SOT-133)

- ———————— 23,6 max

l _ I

max

0,38 l

- min
. 076 121

*
Ok

seating plane

sTeTaTaturatataty

top view

@ Positional accuracy.

side view . . L.
I ® Maximum Material Condition.

|
} ’ ’ (1} Centre-lines of all leads are
) within 20,127 mm of the nominal
[| ; | position shown; in the worst case,
! | the spacing between any two leads

- 0,30 || may deviate from nominal by
] 0,20 )\ 0,254 mm,
T Lr (2) Lead spacing tolerances apply
-—[762] — l\ from seating plane to the line
10,0 indicated.
7v6 7278692

Dimensions in mm

Remarks

1. Leads are given positive misalignment so that they grip after insertion.
2. Leads are Ni-Fe, pure tin plated.
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C-MOS INTERRUPTED CURRENT-LOOP DIALLING CIRCUIT

The PCD3323 isasingle chip silicon-gate C-MOS integrated circuit. It is intended to convert pushbutton
keyboard entries into streams of correctly-timed line current interruptions. The input data is derived
from a telephone keyboard with a 3 x 4 pushbutton matrix. Numbers with up to 23 digits can be
retained in a RAM for redial. A delayed reset is built-in for line power breaks.

The PCD3323 can regenerate access pauses during redial. During the original entry, access pauses are
stored either automatically or via the keyboard. A regenerated access pause can be terminated during
redial in three ways: automatically after a built-in time, or via the keyboard, or with an external dial
tone recogniser circuit. This makes the circuit very suitable for redial in PABX (Private Automatic
Branch Exchange} systems.

The circuit has the following features:

Operation from 2,5 V 10 6 V supply.

Static standby operation down to 1,8 V.

Low current consumption; typ. 40 uA.

Low static standby current; typ. 1 pA.

On-chip oscillator for 3,58 Mtz crystal.

Fully decoded and debounced inputs for 3 x 4 matrix keyboard.
23-digit capacity, including access pauses, for redial operation.
Memory overflow possibility (with internally disablied redial).
Selectable dialling pulse frequency: 10 Hz, 16 Hz and 20 Hz,

Test pulse frequency: 932 Hz.

Selectable dialling pulse mark/space ratios; 2 : 1 or 3 : 2.

Selectable inter-digit pause {tjq); 8 or 9 times the pulse period (Tpp).
Hold facility for lengthening the inter-digit period.

Selectable circuit reset for line power breaks; > 160 ms or > 320 ms (10 Hz dialling pulse frequency).
Access pause generation automatically or via the keyboard.

Access pause reset:
automatically after 3 s or 6 s {10 Hz dialling pulse frequency),
via the keyboard,
with external tone recogniser.

e All inputs with pull-up/pull-down (except CE).

® All inputs are internally protected against electrostatic charges.

& High input noise immunity.

PACKAGE OUTLINES

PCD3323P : 28-lead DIL; plastic {(SOT-117D).
PCD3323D: 28-lead DIL; ceramic {SOT-135).
PCD3323T: 28-lead flat pack; plastic (SO-28; SOT-136A).

I
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PINNING

1 VDD
15 Vgs
Inputs

7 M/s
8 IDP
9 FO1
10 F02
12 CE
16 X1
17 X2
18 X3
19 RDS

VDDE U 28| HOLD
cL| 2 @Apo
op |3 [26] v4
M1 |4 25] v3
M1 ][5 24] v2
M2 [ 6 23| Y1
m/s |7 22| APD

PCD3323

o[ 8 21] APR
Fo1[o 20] AAE
Fo2 [10 19| RDS
m3a [11 18] X3
ce [12 Exz

osc IN[13 16| X1
0sc ouT @ 15| Vss
7283246.1

Fig. 1 Pinning diagram.

positive supply
negative supply

controls the mark-to-space ratio of the line pulses

Inter-Digit-Pause; this occurs before each digit appears at the line output; the

duration (tj4) can be controlled with this pin
the dialling pulse frequency is defined by the logic state cf these two inputs

Chip Enable; used to initialize the system; to select between the operational
mode and the static standby mode; to handle line power breaks

column keyboard inputs with pull-down on chip

Reset Delay Selection; delay select for chip enable (CE) activity.
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C-MOS interrupted current-loop dialling circuit PCD3323

20 AAE Automatic Access Pause Enable; AAE = HIGH: the circuit generates a
maximum of two automatic pauses; AAE = LOW: only manual pauses
{via keyboard) are possible

21 APR Access Pause Reset; when any external circuit makes APR = HIGH, a
current access pause will be terminated

22 APD Access Pause Delay; selects the maximum duration of an access pause
if nc external Access Pause Reset appears.

23 Y1 ’

gg \\g . row keyboard inputs with puli-up on chip

26 Y4 ‘

28 HOLD interrupts dialling after completion of the current digit or immediately
during an inter-digit pause (tjq); further keyboard data will be accepted

Outputs

2 CL output of the internal system clock; external forcing is possible for
frequencies not selectable with FO1/F02

3 DP Dialling Pulse; drive of the external line switching transistor or relay

4 M1 Muting; normally used for muting during the dialling sequence

5 M1 inverted output of M1

6 M2 strobe; HIGH during pulsing of each digit, LOW during an inter-digit pause

11 M3 AND function, with DP and M1 as input, for direct drive of a switching
transistor for dialling pulses and muting

27 APO Access Pause Qutput; this output will go HIGH when an access pause code
is read from the memory during pulsing.

Oscillator

;2 8gg IONUT } input and output of the on-chip oscillator

P PHILIPS wr
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0SC IN  0SC OUT FO1 FO2  cCL M/S RDS
113 JRY L9 {10 2 7 19
PROGRAMMABLE W TIMING 12
- »| RESET [—<t— CE
OSCILLATOR DIVIDER COUNTER
v
4+ PCD3323 | 1
v v v
READ 8
- ADDRESS (DP
COUNTER 28
«1— HOLD
24x4BIT | ADDRESS i}
RAM DECODER Al
< ADDRESS CONTROL
SELECT — LOGIC 5|
—— N1
1 6
M2
WRITE
INPUT/ i
OUTPUT ADDRESS [ ol M3
COUNTER
|
OUTPUT l J \; 1 Vop
COUNTER KEYBOARD <:> ACCESS
DECODER PAUSE 151 vgg
3 £16 417 $18 423424425426 Y27422421420
DP X1 X2 X3 Y1 Y2 Y3 Y4 APOAPDARR ARE o irs

Fig. 2 Block diagram.

FUNCTIONAL DESCRIPTION {see also Fig. 2)
Ciock oscillator {OSC IN, OSC OUT)

The time base for the PCD3323 is a crystal controlled on-chip oscillator which is completed only by
connecting a crystal between the OSC IN and OSC OUT pins. The oscillator is followed by a frequency
divider of which the division ratio can be externally set {FO1 and F02) to provide one of four chip
system clocks; three ‘normal’ clock frequencies and one higher test frequency.

The system clock is available on pin CL and can be used for external logic. External forcing of CL is
possible for frequencies which are not selectable with FO1/F02.

Alternatively, the OSC IN input may be driven from an external clock signal.

Ho Febnay 1982} ( PHILIPS o
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C-MOS interrupted current-loop dialling circuit PCD3323

Chip Enable (CE)
The CE input is used to initialize the chip system.

CE = LOW provides the static standby condition. In this mode the clock oscillator is off and internal
registers are clamped reset with the exception of the WRITE ADDRESS COUNTER (WAC). The
keyboard input is inhibited, but data previously entered is saved in the RAM.

When CE = HIGH the clock oscillator is operating, the internal registers are enabled and data can be
entered from the keyboard.

I the CE input is taken to a LOW level for more than the time t 4 {see Figs 5 and 6 and timing data) an
internal reset pulse will be generated at the end of the t.q period. The system is then in the static
standby mode. Short CE pulses of <t,q will not affect the operation of the circuit. No reset pulses

are then produced. The t 4 pulse duration is selected by the RDS input.

Debouncing keyboard entries

The column keyboard inputs to the integrated circuit (X} and the row keyboard inputs (Y} are for
direct connection to a 3 x 4 single contact keyboard matrix (with or without common contact) as shown in
Fig. 3, or to a double contact keyboard with a common left open (see Fig. 4). An entry is decoded
into a 4-bit binary keycode by the keyboard decoder when one column input is connected to one row
input or, when one column input is set HIGH and one row input is set LOW. Any other input combin-
ations will be judged to be not valid and will not be accepted. Valid inputs are debounced on the
leading and trailing edges as shown in Fig. 5. Keyboard entries are only decoded into 4-bit binary
keycodes and written into the RAM if the keyboard contact remains closed for four or five clock
pulse periods (entry period tg}). The next keyboard entry will not be accepted until the previously
closed contact has been open for three or four clock pulse periods. The one clock pulse period of
uncertainty in the debouncing process arises because keyboard entries are not detected until the
trailing edge of the first clock pulse after the entry.

Data entry

After each keyboard entry has been debounced and decoded, the keycode is written into the RAM,
and the WAC is incremented by one to select the next RAM location where the next keycode will be
stored. As each keycode is recalled from the RAM for line pulsing, the READ ADDRESS COUNTER
(RAC) is incremented by one to select the RAM location of the next keycode to be recalled.
Consequently, the difference between the contents of the WAC and of the RAC renrents the number
of keycodes that have been written into the RAM but not yet converted into line pulses. If more than
23 keycodes are written into the RAM, memory overflow results and the excess keycode replace the
data in the lower numbered RAM l|ocations. In this event, since an erroneous number is stored,
automatic redialling is inhibited until the WAC has been reset by the first digit entry of the next
telephone call.

If the first pushbutton to be pressed is not redial {#), the WAC is reset during entry time tg, the
corresponding keycode is written into the first RAM location, and the WAC is then incremented by
one. If the first pushbutton to be pressed is redial (#}, the WAC is not reset and the keycodes stored in
the RAM are sequentially recalled and converted into correctly timed dialling pulses at output DP.

If the redial pushbutton (#) is operated again during the redialling sequence it will be decoded as an
Access Pause Reset. This function will be described later during the description of the access pause
system of the PCD3323. During redial no keyboard entry will be accepted and stored in the RAM. But,
when all in the RAM stored numbers have been pulsed out, new keyboard entry will be accepted,
stored at the RAM position after the last digit code of the original entry and converted into correctly
timed dialling pulses.
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I I _I
217 [©29 ™39
L T T
©47 1057 6}

T _TI I
77 ™89 ™97

T T T
0,0 109 1049

* Access pause set.

7283249

# Redial or Access Pause Reset.

Fig. 3 Single contact keyboard.

Y1

Y2

Y3

Y4

X3
X2
X1

common {left open)

i o [

P ] Fs?

e ]

a0 [ %59 1969

Y1

Y2

0 7 ©87 | 199

Y3

e | et [t

Lo Loo? Lo#?

Y4

— X3

X2

X1

7283250

Fig. 4 Double contact keyboard.
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Dialling sequence
The dialling sequence can be initiated under either of the following two conditions:

® The supply to the integrated circuit is derived from the telephone lines via the cradle contacts
{power supply before keyboard entry); see Fig. 6.

Then, approximately 4 ms (typ) after CE goes HIGH, the clock pulse generator starts and, ten clock
pulse periods (tq) later, a prepulse with a duration of ten clock pulse periods (tg) appears at outputs
M1 and M3. This prepulse ensures that, if a polarized muting relay with two stable positions is used, it
switches to the de-muted position so that the circuit is then in the conversation mode whilst the
subscriber awaits the dialling tone. When the first digit of the required number is entered at the
keyboard, data entry period tg commences.

® The supply to the integrated circuit is derived from the telephone lines via the cradle contacts in
series with a common keyboard contact (Fig. 7}.

When the first digit of the required number is entered at the keyboard, the common keyboard contact
connects the line voltage to Vpp and CE becomes HIGH. Approximately 4 ms {typ) after CE goes
HIGH, the clock pulse generator starts and data entry period t; commences. After period tg, M1 goes
HIGH and the pushbutton can be released. The supply to Vpp and CE is then maintained via the
muting circuit controlled by M1.

The further dialling sequence will be described with the aid of Fig. 6. When the keyboard entry has
been decoded and written into the RAM, M1 goes HIGH to mute the telephone and an inter-digit
pause (tjq) ensues. M2 then goes HIGH, the RAC addresses the RAM and the first keycode is loaded
into the register of the output counter which generates the appropriate number of correctly-timed
dialling pulses at outputs DP and M3. When the digit has been pulsed out, M2 goes LOW, the RAC is
incremented by one and the procedure repeats until the WAC and RAC contents are equal {all digits
pulsed out). Output M1 then goes LOW, the circuit assumes the conversation mode. The circuit reverts
to the static standby mode if CE goes LOW for more than the reset delay time (tyq = 1,6 or 3,2 dialling
pulse periods) at any time during the conversation or dialling mode (e.g. because the handset is
replaced}. CE remains LOW although Vpp is maintained by a back-up supply (e.g. because an

external diode isolates CE from the back-up supply connected to Vpp). The RAM retains its contents
for subsequent automatic redialling as long as the back-up supply maintains Vpp above Vppo =18 V.
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handset handset
lifted replaced
CRADLE -- - -- —|
CONTACT
: : Vpp maintained from
| | »~~ back-up supply
Voo |
! ]
) | trd -1 [ —
! - ! | - . |
CE I LI = i | L
] {no effect) ! !
:pvepulse _ ! __ :
M1 1 [~ L__ I .
[N | ] T
1ton *1d 1 1 1
-1~ ] [ | H
M1 [ _ . r
ity 1 [ [
—| |— Il tg I |
xeveoaro || [ I
©ENTRY :: 3 II 4 ’ - — : N
i
1) —eie— - .= contact bounce time + tg ! |
) contact ) |
M2 | bounce time L [—| _ li B ! .
[ ! tyy T tm tey T tg! [
[ 1 — ] a— — j— —] =y ] | -— i
11 | [ I ! 11 ' 1 I
DP 11 | __1 1 l 2 3 __ | 1 2 3 q l | | L
[ | (R oty 't It |
[ I __’_E‘_r‘n__ —|>b—b6—r1"<— 1 |
[ | [ [ [
-- -- |
M3 LT L Il | L
RAC contents = _f
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T tid nT+tg
- I
for last digit of number I
1 DIALLING MODE ——
LCONVE RSATION CONVERSATION STATIC
MODE MODE STANDBY
(await dialling tone) MODE
7279967.1

Fig. 8 Timing diagram of dialling sequence with Vpp and CE HIGH before keyboard entry (e.g. supply

via the cradle contacts).

* oscillator off.
all registers except WAC reset .
keyboard input inhibited .
number stored in RAM until Vpp - 1,8 V.
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handset y handset
lifted i
CRADLE T - - —|
CONTACT
>ton*le

! Vpp maintained from

| |

! |
COMMON ! i
ontact__t | __ -- ==

I

I

: /  back-up supply

|
I
tone)

(await i
dialling \
i

g nT tig "Tttg

1
|
| |
Voo | [
|
: [
| - -- - :
CE | [ LJ | ;
I el tgn = |
: H clock start time l
M1 i i - L.- I
- | |
e | :
! -
M1 | |_| . - I_
| oy | |
| _,I'I 1‘6_ | |
| \ i
KEYBOARD | 3] [a] | |
ENTRY -- - o
T —el e i |
t  tg (see Fig. 5} : |
i \ |
-1 [ ! | |
| ! I ! | |
1 | ! \ | I
e 1 0 i EEL i EEELEL '
| l T t |
i ! ! I P :
! L -
M3 i I 1 mnn._. !

DIALLING MODE

CONVERSATION  STATIC
MODE STANDBY
MODE

72799681

Fig. 7 Timing diagram for initiating the dialling mode with Vpp and CE initially supplied via the
cradle contacts in series with a common contact on the keyboard. See Fig. 6 for pulse timings after
point A.
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C-MOS interrupted current-loop dialling circuit PCD3323

Hold function

As shown in Fig. 8, the hold function allows the interval between consecutive pulsed digits to be
prolonged under the contro! of external equipment. When the HOLD input is set HIGH, the dialling
pulse-train is interrupted as soon as M2 goes LOW tc signal that the current digit has been pulsed out.
In the hold condition, further keyboard entries will be accepted, debounced, decoded and stored in
that RAM. No further keycodes will be read from the RAM and converted into dialling pulses on M3
and DP until the HOLD input is set LOW again and an inter-digit pause has elapsed.

HOLD can be controlled by the Access Pause Output (see next section).

HOLD I—___L__

M1 ! [

| nT +tm |
! I
M2 | _ |
! | ] !
L, tmo | [
e [ | [ —
or A EEL 4[] =
teg T o, 1 | I =
m m
—| | ] |- flrst pulse of next digit _—
| 11
M3 I C I
| start of tig |
Vop > VbDo delayed until
CE = HIGH HOLD = tid
LoOw
DIALLING CONVERSATION DIALLING
MODE MODE MODE
7279974
Fig. 8 Timing diagram showing the effect of activating the HOLD input during the transmission of
dialling pulses.
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C-MOS interrupted current-loop dialling circuit PCD3323

Access pause regeneration during redial

During original entry, access pause codes can be stored at the appropriate positions in the RAM.
During redial the Access Pause Output (APO) will go HIGH as soon as an access pause code is read
from the RAM. This can be used to make HOLD = HIGH, thereby interrupting dialling until HOLD is
made LOW again as described above. In this way the normal inter-digit pause with a duration tjq can
be replaced by a proper access pause.

Access pause codes can be stored in two ways:

® Manually, with AAE and APR both LOW. In this case access pause codes can only be stored by
pressing the access pause key (%) between entering the trunk exchange code and the subscriber code,
or at any other moment an access pause is required. The number of access pauses that can be
inserted in this manner is only limited by the capacity of the RAM (digits + access pauses < 23).

® Automatically, with AAE = HIGH and APR = LOW (see Fig. 9). An access pause code is now
automatically stored in the RAM during original entry, when M1 goes LOW, after all digits so far
entered have been transmitted {see Fig. 6}. This occurs between entering of the trunk exchange code
and the subscriber code, whilst the access tone is available. Up to two access pauses can be entered
into the RAM in this manner. Alternatively, the access pause key can still be pressed to insert (more)
access pauses manually.

During redial, access pauses will be regenerated only if APR = LOW and with APO connected to HOLD;
they can be terminated in three ways {see Fig. 10 and next page).

APR = LOW :
access pause (tan) expires or —_—
press redial before end of t,y —_—
APR controlled by tone recogniser :
set APR HIGH before tap expires
M1 o | [
max. access pause = tap :
| |
DP ll Iil __|1OI o i I |_|
—| |a— I |
im : : I
APO - I
connected I— | |
to HOLD -- | i
de-mute mute i
DIALLING | ! !
TONE - - JWW__ _—
tig |
-
DIALLING CONVERSATION DIALLING
MODE MODE MODE
7279975
Fig. 10 Timing diagram showing Access Pause Reset for APR = LOW or APR is controlled by tone
recogniser.
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Three methods of terminating an access pause:

1. Autcematically, if the built-in time tap expires; APO then goes LOW; tap can be set to one of two
values with the Access Pause Delay (APD) select input.

2. Manually, by pressing the redial key before tap expires.

3. By making APR = HIGH before tg, expires, with an external tone recogniser (see Fig. 11).

I

-

v
enable HOLD

DIALLING TONE

dialling | RECOGNISER
tone

PCD3323 APO

—| APR
Il

—| |-—
10 us min 7279979.1

Fig. 11 Circuit for automatic termination of an access pause during redialling by using a tone
recogniser to set APR to HIGH for more than 10 us.
Access pauses longer than tap can be obtained by connecting APO to HOLD via a latching device.

Figure 12 shows a tone recogniser circuit, which automatically terminates access pauses upon receipt
of the access tone, whether this is before or after tap expires.

set J— reset —L

HOLD APO L eer
DIALLING TONE
o PCD3323 RECOGNISER
APR RESET
dialling
tone 7Z279980.1

Fig. 12 Circuit for automatically shortening or lengthening an access pause under the control of a tone
recogniser. For timing diagram see Fig. 13.
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PCD3323

RATINGS

Limiting values in accordance with the Absolute Maximum System {IEC 134)

Supply voltage VpD —-03t08 V
Voltage on any pin A2 Vgg—0,3toVpp +0,3 V
Operating ambient temperature range Tamb —25to +70 °C
Storage temperature range Tstg —55to+ 126 ©C

CHARACTERISTICS

Vpp =3 V; Vgg =0 V; crystal parameters: fo5c = 3,68 MHz, Rgmax = 100 & (note 3); Tamp = 25 °C;
unless otherwise specified

symbol | min. typ.  max. conditions
Operating supply voltage [Vpp 2,5 3 6 \
Standby supply voltage ’ Tamb=—25t0+70°C
(note 1) Vppo | 1.8 - 6 \
Operating supply current  |Ipp — 40 — HA CE = HIGH; notes 2, 3
CE =HIGH; Vpp=6V;
'bp - 50 100 KA { notes 2, 3 PP
Standby supply current ipDDO - 1 5 MA CE = LOW; note 2
_ _ Vpp=18V
'DDO 2 HA { Tamb = —25 to + 70 °C
Input voltage LOW Vv - - 03V
Pt voe9 'L bo | 18v-<vpp 6V
Input voltage HIGH VIH 0,7Vpp — - J
Input leakage current; CE
LOW =L — — 50 nA CE = LOW
HIGH NH — — 50 nA CE = HIGH
Pull-up input current
M/S, APR =L 30 100 300 nA V| =Vgg

Pull-down input current
IDP, FO1, FO2, HOLD,
AAE, ADP, RDS liH 30 100 300 nA Vi=VpDp

Matrix keyboard operation
X connected to Y,

Keyboard current Ik — 10 — uA { CE = HIGH
Keyboard ‘ON’ resistance |Rxon | — — 500 Q contact ON; note 4
Keyboard ‘OF F' resistance |RxoFr | 1 - - M contact OFF; note 4
Other keyboard operation
Input current for X,; 'ON’" 1l - - 30 uA Vi=15t03V
Input current for Y, 'ON" |—1j_ 10 - - pA Vi=0to25V
Input current Yy -l — — 0,7 mA V| =Vsg
Notes
1. Vppo = 1,8 V only for redial. 3. Stray capacitance between pins 13 and 14 <3 pF.
2. All other inputs and outputs open. 4. Guarantees correct keyboard operation.
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PCD3323

CHARACTERISTICS (continued)

symbol Fmin. typ. max. conditions
Outputs M1, M1, M2, M3, DP
sink current oL 07 15 32 mA |VgL=05V
source current —loH 065 1,3 2,7 mA |VoH=25V
Outputs CL, APO
sink current loL 50 130 300 pA |VoL=05V
source current —loH 45 110 2560 pA |VoH=25V
TIMING DATA
Vpp =3V, Vgg =0 V; fygc = 3,68 MHz
symbol | min. typ. max. conditions
Clock start-up time ton — 4 — ms | CE: Vgg —= Vpp (note)
APR-hold time J taprH | 10 - - us | see Fig. 11

Note: stray capacitance between pins 13 and 14 < 3 pF.
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TIMING DATA (continued)
Vpp =2,5106 V; Vgg =0 V; foe. = 3,5679545 MHz

input levels of FOT and FO2 VEO1 LOW |HIGH |LOW | HIGH
(Vgg = LOW; Vpp = HIGH) VEQ2 LOW |HIGH |HIGH | LOW conditions
symbol {test mode) | {note 4)
Dialling pulse frequency | 1/Tpp fop 10,13 | 15,64 |19,42 |932,2 Hz | note 1
Dialling pulse period 1/fpp Top 98,7 (644 |51,6 1,073 ms
Clock pulse frequency 30xfpp |foL 303,9 | 466,1 |582,6 | 27965 Hz
Break time (note 2) 3/5xTpp [ty 59,2 |38,6 (309 |0,644 ms | M/S=H;n.c.
Make time (note 2) 2/5xTpp |tm 39,5 258 |206 (0,429 ms | M/S=H;nc.
Break time (note 3) 2/3xTpp |ty 658 (429 |346 |0,715 ms |M/S=L
Make time (note 3) 1/3xTpp | tm 329 (215 |172 |0358 ms |M/S=L
Inter-digit pause 8 xTpp tig 790 |515 412 (858 ms |IDP=L;n.c.
9xTpp tig 888 |[579 |463 |965 ms |IDP=H
Reset delay time 1.6 xTpp |trd 168 103 824 (1,72 ms RDS = L; n.c.
32xTpp |trg 316 |206 |165 |3,43 ms |RDS=H
Access pause time 32xTpp |tap 3,16 |2,06 ;1,65 |0,034 s APD = L; n.c.
64xTpp |tap 632 |4,12 (3,30 (0,069 s |APD=H
Prepulse duration 1/3xTpp | td 33 215 (17,2 0,358 ms
Debounce time
min. 4/30x Tpp| te min 13,2 |858 |6,87 |0,143 ms
max. 1/6 xTpp [temax | 165 |10,7 |8,58 |0,179 ms
Initial data entry
time (typ.) ton tte t 18 14 12 4 ms

Notes

1. Exactly 10 Hz with 3,56328 MHz crystal.

2. Mark-to-space ratio: 3: 2.

3. Mark-to-space ratio: 2; 1.

4. In the n.c. {not connected) condition, the input is drawn to the appropriate state by the internal
puil-up/pull-down current.
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PCD3323

TYPICAL CURVES

8 7288361
%)
(uA}
6
Tamb=
/—25°c
4 4
/ +25°C
V' 7 00
+70°C
2 //’4//// |
/// |
e ]
0 |
o 2 4 8
Vppo (V!

Fig. 14 Standby supply current as a
function of standby supply voltage.

15 7288362
It
(uA)}
10 ;
Tamb =
—25°C
+25°C
5
//- ir+7o°c
o |
0 ! viivy 3

Fig. 16 Puli-down input current as a

function of input voltage at Vpp =3 V.

80 7288360
'bp Tamb=
(ua) _25°¢]|

L
60 "]
el
/ +25°¢C
Lo |
40 i
—| +70°C
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/
20 —]

6 8
Vpp (V)

Fig. 15 Operating supply current as a
function of operating supply voltage,

400 7Z8B363
YK
(nA}
300 Tamb=1
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200 /
|t +25°%
100 —— / |
+70°C
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0 1 ===
0 2 4
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Vpp (V)

Fig. 17 Puli-down input current as a
function of supply volitage at V| = Vpp.
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TYPICAL CURVES {continued)

a0 7288364 40 7ZBB365
« | ENEP :
tuA) Y
(uA) lvDD=3v \VDD=6\/
30 Tamb = 30
-25°C \ \
20 / 20 \\ \\
|~ +259¢ \ X
10 // ] 10 £ Vpp=8V __|
4 L [ . +70°C X
1 | Vpp=3V
. il | . NN
0 2 2 6 8 0 2 4 6 8
Vop V) Vy:Vy (V)
Fig. 18 Keyboard current as a Fig. 19 Keyboard input characteristics
function of supply voltage; at Tamp = 25 OC.
X-pins connected to Y-pins.
20 7288366 20 7288367
'oL T —lon N4
{mA} {mA)
4 5
15 — 15
S 6
6 . N
10 10 ™ SN\
A A k N
1
A | | . N\
v | 2] \}
—3 T N
0 ‘ 0
0 2 4 ovgLtvy 8 0 2 Voutv) 8
Fig. 20 Output (N-channel) sink Fig. 21 Output (P-channel) source
characteristics for M1, M1, M2, M3 and DP. characteristics for M1, M1, M2, M3 and DP.
Curves for Figs 20 and 21
Tamb ‘VDD=3V Vpp =6V
—2590C 1 4
+250C 2 5
+700C 3 6
226 February 1982

PHILIPS



PCD3323

C-MOS interrupted current-loop dialling circuit

28-LEAD DUAL IN-LINE; PLASTIC (SOT-117D)

——— 38,1 max
?:) T
=] S
a ° T
o 5.1
£ max
g ‘ — 1051
’ min l
- - - 0‘75I21
2% 0,53
. x|
; " oLz
"[2sa]
l—
1.7 max
»‘ ‘¢
28 27 26 25 24 23 22 21 20 19 18 17 16 15
taop view

@ Positional accuracy.

side view

@ Maximum Material Condition,

(1) Centre-lines of all leads are
within 0,127 mm of the nominal
position shown; in the worst case,
the spacing between any two leads
may deviate from nominal by
10,254 mm.

12833120

(2)  Lead spacing tolerances apply
from seating plane to the line
indicated.

Dimensions in mm
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28-LEAD DUAL IN-LINE; CERAMIC (SOT-135)

- 38,1 max N
@
5
2 I
2 5,84
'g max
& 40,51 i
- —__, min
3 _ ;0'75(2)
3.4 4
2,9 5 1)
Pl 2o
. L
2,54 | |
max - - -~
1,7 mox
ﬁﬁﬁﬁﬁﬂﬁﬁﬁﬁjﬁrﬁﬁﬁ
28 27 26 25 2 21 20 19 18 17 16 15
- - _ R = R N
1 2 3 &4 5 8 9 10 1t 12 13 14 top view
Q} Positional accuracy.
=" 159 max ® Maximum Material Condition.
| side view (1) Cf'ant.re-ﬁnes of all leads are )
‘ within 0,127 mm of the nominal
. position shown; in the worst case,
[: ’ the spacing between any two leads
:| 1 may deviate from nominal by
.\{{\0‘30 +0,254 mm.
/023
E (2) Lead spacing tolerances apply
‘U-t s°‘ 72706981 from seating plane to the line
01

Dimensions in mm

Remarks

isdicated.

1. Leads are given positive misalignment so that they grip after insertion.

2. Leads are Ni-Fe, pure tin plated.
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PCD3323

SOLDERING

The reflow solder technique

The preferred technigue for mounting miniature components on hybrid thick or thin-film circuits is
reflow soldering. Solder is applied to the required areas on the substrate by dipping in a solder bath or,
more usually, by screen printing a solder paste. Components are put in place and the solder is reflowed
by heating.

Solder pastes consist of very finely powdered solder and flux suspended in an organic liquid binder.
They are available in various forms depending on the specification of the solder and the type of binder
used. For hybrid circuit use, a tin-lead solder with 2 to 4% silver is recommended. The working tem-
perature of this paste is about 220 to 230 °C when a miid flux is used.

For printing the paste onto the substrate a stainless steel screen with a mesh of 80 to 105 um is used
for which the emulsion thickness should be about 50 um. To ensure that sufficient soider paste is
applied to the substrate, the screen aperture should be slightly larger than the corresponding contact
area.

The contact pins are positioned on the substrate, the siight adhesive force of the solder paste being
sufficient to keep them in place. The substrate is heated to the solder working temperature preferably
by means of a controlled hot plate. The soldering process should be kept as short as possible: 10 to
15 seconds is sufficient to ensure good solder joints and evaporation of the binder fluid.

After soldering, the substrate must be cleaned of any remaining flux.
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C-MOS INTERRUPTED CURRENT-LOOP DIALLING CIRCUIT

The PCD3324 is a single chip silicon-gate C-MOS integrated circuit. It is intended to convert pushbutton
keyboard entries into streams of correctly-timed line current interruptions. The input data is derived
from a telephone keyboard with a 3 x 4 pushbutton matrix. Numbers with up to 23 digits can be
retained in a RAM for redial. A delayed reset is built-in for line power breaks.

The PCD3324 can regenerate access pauses during redial. During the original entry, only one access
pause is stored automatically or several via the keyboard. A regenerated access pause can be terminated
during redial in three ways: automatically after a built-in time, or via the keyboard, or with an external
dial tone recogniser circuit. This makes the circuit very suitable for redial in PABX {Private Automatic
Branch Exchange) systems. The PCD3324 is pin to pin compatible with the DF320 and the MT4320
(however, including additional functions).

The circuit has the following features:

Operation from 2,5 V to 6 V supply.

Static standby operation down to 1,8 V.

Low current consumption; typ. 40 A,

Low static standby current; typ. 1 gA,

On-chip oscillator for 3,58 MHz crystal.

Fully decoded and debounced inputs for 3 x 4 matrix keyboard.
23-digit capacity, including access pauses, for redial operation.
Memory overflow possibility {with internally disabled redial).
Selectable dialling pulse frequency: 10 Hz, 16 Hz and 20 Hz.
Test pulse frequency: 932 Hz.

Selectable dialling pulse mark/space ratios; 2 : 1or 3 : 2.

Hold facility for lengthening the inter-digit period.

Circuit reset for line power breaks; > 160 ms (10 Hz dialling pulse frequency).

Access pause generation automatically or via the keyboard.

Access pause reset:
automatically after 3 s {10 Hz dialling pulse frequency),
via the keyboard,
with external tone recogniser.

® All inputs with pull-up/pull-down (except CE).
® All inputs are internally protected against electrostatic charges.

® High input noise immunity.

PACKAGE OUTLINES

PCD3324P : 18-lead DIL; plastic (SOT-102G).
PCD3324D: 18-lead DIL; ceramic (SOT-133).
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Vpp | 1 18| HOLD/APO
DP | 2 17| Y4
wi [ 3 [16] Y3
M/S | 4 15| Y2
Fo1 [5| Pcp3s2a  [14] v
FO2 | 6 13] X3
CE | 7 12| X2
OSCIN | 8 1] X1
0SC OUT | 9 10| Vss
7284491,1A
PINNING Fig. 1 Pinning diagram.
1 VbD positive supply
10 Vsg negative supply
Inputs
4 M/S controls the mark-to-space ratio of the line pulses
g Eg; } the dialling pulse frequency is defined by the logic state of these two inputs
7 CE Chip Enable; used to initialize the system; to select between the operational mode
and the static standby mode; to handle line power breaks
1 X1
12 X2 ‘ column keyboard inputs with pull-down on chip
13 X3 J
14 Y1 '
15 Y2 . . .
16 v3 , row keyboard inputs with pull-up on chip
17 Y4
Outputs
2 DP Dialling Pulse; drive of the external line switching transistor or relay
3 M1 Muting; normally used for muting during the dialling sequence
Input/output

18 HOLD/APO This pin will go HIGH when an access pause code is read from the memory during
pulsing and will interrupt dialling. It can also be externally controlled; it will
interrupt dialling after completion of the current digit or immediately during an
inter-digit pause (tjq); further keyboard data will be accepted.

Oscillator

g 828 IONUT } input and output of the on-chip oscillator
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PCD3324

0SC IN  0SC OUT FO1 FO2 M/S
‘bg ‘9 v5 « 6 cL '4
4
PROGRAMMABLE TIMING 7
> T <
OSCILLATOR DIVIDER COUNTER RESE cE
v
4 PCD3324 1 1
v v v
READ
ApbDRESS |
COUNTER
24x4BIT | ADDRESS {}
RAM DECODER Bl
ADDRESS CONTROL [
SELECT AV: LOGIC
WRITE =
INPUT/ 18 HOLD —
OUTPUT ADDRESS = oL =
COUNTER
4 APO
ouTPUT | & L Vpp
COUNTER KEYBOARD @ ACCESS
DECODER PAUSE 0] vge
2 11412413414 415416417
DP X1 X2 X3 Y1 Y2 Y3 Y4 7284492.1A

Fig. 2 Block diagram.

FUNCTIONAL DESCRIPTION (see also Fig. 2)
Clock oscillator {OSC IN, OSC OUT)

The time base for the PCD3324 is a crystal controlled on-chip oscillator which is completed only by
connecting a crystal between the OSC IN and OSC OUT pins. The oscillator is followed by a frequency
divider of which the division ratio can be externally set (FO1 and F02) to provide one of four chip
system clocks; three ‘normal’ clock frequencies and one higher test frequency.

Alternatively, the OSC IN input may be driven from an external clock signal.
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Chip Enable (CE)
The CE input is used to initialize the chip system.

CE = LOW provides the static standby condition. In this mode the clock oscillator is off and internal
registers are clamped reset with the exception of the WRITE ADDRESS COUNTER (WAC). The
keyboard input is inhibited, but data previously entered is saved in the RAM.

When CE = HIGH the clock oscillator is operating, the internal registers are enabled and data can be
entered from the keyboard.

If the CE input is taken to a LOW level for more than the time t,q {see Figs 5 and 6 and timing data)
an internal reset pulse will be generated at the end of the t.q period. The system is then in the static
standby mode. Short CE pulses of - T t,q will not affect the operation of the circuit. No reset pulses are
then produced.

Debouncing keyboard entries

The column keyboard inputs to the integrated circuit (Xp) and the row keyboard inputs (Y} are for
direct connection to a 3 x 4 single contact keyboard matrix (with or without common contact) as shown
in Fig. 3, or to a double contact keyboard with a common left open (see Fig. 4). An entry is decoded
into a 4-bit binary keycode by the keyboard decoder when one column input is connected to one row
input or, when one column input is set HIGH and one row input is set LOW. Any other input combin-
ations will be judged to be not valid and will not be accepted. Valid inputs are debounced on the
leading and trailing edges as shown in Fig. 5. Keyboard entries are only decoded into 4-bit binary
keycodes and written into the RAM if the keyboard contact remains closed for four or five clock pulse
periods (entry period tg). The next keyboard entry will not be accepted until the previously closed
contact has been open for three or four clock pulse periods. The one clock pulse period of uncertainty
in the debouncing process arises because keyboard entries are not detected until the trailing edge of
the first clock pulse after the entry.

Data entry

After each keyboard entry has been debounced and decoded, the keycode is written into the RAM,
and the WAC is incremented by one to select the next RAM location where the next keycode will be
stored. As each keycode is recalled from the RAM for line pulsing, the READ ADDRESS COUNTER
{RAC) is incremented by one to select the RAM location of the next keycode to be recalled.
Consequently, the difference between the contents of the WAC and of the RAC represents the number
of keycodes that have been written into the RAM but not yet converted into line pulses. If more than
23 keycodes are written into the RAM, memory overflow results and the excess keycode replace the
data in the fower numbered RAM locations. In this event, since an erroneous number is stored, auto-
matic redialling is inhibited until the WAC has been reset by the first digit entry of the next telephone
call.

If the first pushbutton to be pressed is not redial {#), the WAC is reset during entry time tg, the
corresponding keycode is written into the first RAM location, and the WAC is then incremented by
one. if the first pushbutton to be pressed is redial (#}, the WAC is not reset and the keycodes stored

in the RAM are sequentially recalled and converted into correctly timed dialling pulses at output DP.

If the redial pushbutton (#) is operated again during the redialling sequence it will be decoded as an
Access Pause Reset. This function will be described later during the description of the access pause
system of the PCD3324. During redial no keyboard entry will be accepted and stored in the RAM. But,
when all in the RAM stored numbers have been pulsed out, new keyboard entry will be accepted,
stored at the RAM position after the last digit code of the original entry and converted into correctly
timed dialling pulses.
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C-MOS interrupted current-loop dialling circuit PCD3324

common (left open}
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* Access pause set. O —0 ? _O#? va
# Redial or Access Pause Reset.
—X3
X2
X1
7283250
Fig. 3 Single contact keyboard. Fig. 4 Double contact keyboard.
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C-MOS interrupted current-loop dialling circuit PCD3324

Dialling sequence
The dialling sequence can be initiated under either of the following two conditions:

® The supply to the integrated circuit is derived from the telephone lines via the cradle contacts
(power supply before keyboard entry); see Fig. 6.

Then, approximately 4 ms (t5,4) after CE goes HIGH, the clock pulse generator starts and, ten clock
pulse periods {tg) later, a prepulse with a duration of ten clock pulse periods (tq) appears at output
M1. This prepulse ensures that, if a polarized muting relay with two stable positions is used, it
switches to the de-muted position so that the circuit is then in the conversation mode whilst the
subscriber awaits the dialling tone. When the first digit of the required number is entered at the
keyboard, data entry period ty commences.

® The supply to the integrated circuit is derived from the telephone lines via the cradle contacts in
series with a common keyboard contact (Fig. 7).

When the first digit of the required number is entered at the keyboard, the common keyboard contact
connects the line voltage to Vpp and CE becomes HIGH. Approximately 4 ms (ty) after CE goes
HIGH, the clock pulse generator starts and data entry period t, commences. After period tg, M1 goes
HIGH and the pushbutton can be released. The supply to Vpp and CE is then maintained via the
muting circuit controlled by M1.

The further dialling sequence will be described with the aid of Fig. 6. When the keyboard entry has
been decoded and written into the RAM, M1 goes HIGH to mute the telephone and an inter-digit
pause (tjq) ensues. M2 then goes HIGH (M2 is an internally generated signal, used for explanation
only), the RAC addresses the RAM and the first keycode is loaded into the register of the output
counter which generates the appropriate number of correctly-timed dialling puises at output DP.
When the digit has been pulsed out, M2 goes LOW, the RAC is incremented by one and the procedure
repeats until the WAC and RAC contents are equa! (all digits pulsed out). Output M1 then goes LOW,
the circuit assumes the conversation mode. The circuit reverts to the static standby mode if CE goes
LOW for more than the reset delay time (t;q = 1,6 dialling pulse periods) at any time during the
conversation or dialling mode {e.g. because the handset is replaced). CE remains LOW although Vpp is
maintained by a back-up supply {e.g. because an external diode isolates CE from the back-up supply
connected to Vpp). The RAM retains its contents for subsequent automatic redialling as long as

the back-up supply maintains Vpp above Vppp = 1.8 V.

L1
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handset
lifted

handset
replaced

}

CRADLE [ - __l
CONTACT
: : VD maintained from
1 _ _ back -up supply
Voo |
| T
! |=—Ltrd -1 Joa—trg —i
! . ! | __ ! i
ce J L] 1 | L
! {na effect) : :
:prepulse _ . |
M1 L1 | |L __ ! L
T )
iton*td I | 1
—--1 |- | t 1
tg—=l 1=— Il T¢ I |
d | I:‘_ { |
KEYBOARD I
ENTRY ! E 4 _- [ L
| nt I__EI ! |
| —lle— > contact bounce time + tg ! |
| contact ] I
M2 Ibﬂunce time -,_—| ——__l__L__ | L
| | 5} ! Iy tg! |
! I T i el Ty —1— I
| | [ ! ! I [ 3l |
DP I I i =ls o= e e I .
) | [ET I tolpy dt 1 |
o RN ST ,
: ! il : ' RAC contents = § | !
! WAC contents !
— | | A | 1 | X
= o [~ | ! ! ,
—_— 1 ) tid | nT ! lid | nT +14 | |
— i i ' i for last digit of number | |
- I ! DIALLING MODE | l————
LCONVE RSATION CONVERSATION STATIC
MODE MODE STANDBY
{await dialling tone) MODE
* gscillator off. 72844971
all registers except WAC reset
keyboard input inhibited .
number stored in RAM until vpp < 1.8 V.
Fig. 8 Timing diagram of dialling sequence with Vphp and CE HIGH before keyboard entry (e.g. supply
via the cradle contacts). M2 is an internal signal.
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C-MOS interrupted current-loop dialling circuit PCD3324
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7284488

Fig. 7 Timing diagram for initiating the dialling mode with Vpp and CE initially supplied via the
cradle contacts in series with a common contact on the keyboard. See Fig. 6 for pulse timings after
point A. M2 is an internal signal.
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Hold function

As shown in Fig. 8, the hold function allows the interval between consecutive pulsed digits to be
prolonged under the control of external equipment. When the HOLD/APQ is set HIGH, the dialling
pulse-train is interrupted as soon as M2 goes LOW to signal that the current digit has been pulsed out.
In the hold condition, further keyboard entries will be accepted, debounced, decoded and stored in
that RAM. No further keycodes will be read from the RAM and converted into dialling pulses on DP
until the HOLD/APOQ is set LOW again and an inter-digit pause has elapsed.

HOLD/APO l_—_"—l_

T

M1 —! ___L
[

| nT + tm :
! |
M2 I | |
| l - 1
) tm ! | |
| | | |
DP | ] 2] =] ! I L
tm Tty 1 T T T T
—| ] —| |- first pulse of next digit
1 [ | i
| start of tig |
VpDp > Vppo delayed until
CE = HIGH HOLD/APO| _ tid
} = LOW ‘
DIALLING CONVERSATION DIALLING
MODE MODE MODE
7284496

Fig. 8 Timing diagram showing the effect of activating the HOLD/APO during the transmission of
dialting pulses. M2 is an internal signal.
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PCD3324

Access pause regeneration during redial

During original entry, access pause codes can be stored at the appropriate positions in the RAM.

During redial the Access Pause Output (HOLD/APO)will go HIGH as soon as an access pause code is

read from the RAM, thereby interrupting dialling until HOLD/APO is made LOW again as described above.

In this way the normal inter-digit pause with a duration t;q can be replaced by a proper access pause.

An access pause code is now automatically stored in the RAM during original entry, when M1 goes

LOW, after all digits so far entered have been transmitted {see Fig. 8). This occurs between entering of

the trunk exchange code and the subscriber code, whilst the access tone is available. Only one access

pause can be entered into the RAM in this manner. Alternatively, the access pause key (%) can still be

pressed to insert {more) access pauses manually (digits + access pauses < 23).

During redial, access pauses will be automatically regenerated.

Three methods of terminating an access pause:

1. Automatically, if the built-in time tap expires; HOLD/APO then goes LOW.

2. Manually, by pressing the redial key before tap expires.

3. With an external tone recogniser, by forcing HOLD/APQ to LOW or HIGH respectively, for
shortening or lengthening an access pause.

M1 T L__ r

I
| [
- i
HOLD/APO [ | |
__ | L - —
de-mute mute |
DIALLING ! ! l
TONE - '--NMNL__ !
‘ tig |
-

DIALLING CONVERSATION  DIALLING

MODE MODE MODE
7284494

(1) a. Access pause (tap) expires or press redial before end of tap-

b. HOLD/APQ controlied by tone recogniser:
HOLD/APO forced to LOW before tap expires; access pause - tap
HOLD/APQO forced to HIGH after tap expires; access pause > tap-

Fig. 10 Timing diagram showing Access Pause Reset.
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C-MOS interrupted current-loop dialling circuit

PCD3324

RATINGS

Limiting values in accordance with the Absolute Maximum System (IEC 134)

Supply voltage
Voltage on any pin

Operating ambient temperature range

Storage temperature range

CHARACTERISTICS

Vpp =3 V; Vgg = 0 V; crystal parameters: fog. = 3,58 MHz, Rgmax = 100 £2 (note 3); Tgmp = 25 °C;

unless otherwise specified.

VpD
\

Tamb
Tstg

—-03to8 V

VSS-—O,3 to VDD +0,3 V

—25t0 +70 °C
—55 to +125 ©C

symbol | min. typ. max. conditions
Operating supply voltage Vpp 2,5 3 6 \%
Standby supply voltage Tamb = —25to +70 °C
(note 1) Vppo | 1.8 — 6 \Y ‘
Operating supply current IbbD — 40 - HA CE = HIGH; notes 2, 3
Ipp ~ 50 100  uA {:ft;';l'gH"VDD:GV;
Standby supply current \DDO - 1 2 HA CE = LOW; note 2 =
- —_
oo | = =2 R e | 2
Input voltage LOW ViL - - 03Vpp | 1,8V<Vpp< 6V
Input voltage HIGH VIH 0,7Vpp— - l
Input leakage current; CE
LOW =y - - 50 nA CE = LOW
HIGH i — — 50 nA CE = HIGH
Pull-up input current
M/S =hr 30 100 300 nA Vi =Vgg
Pull-down input current
FO1, FO2 ItH 30 100 300 nA Vi=Vpp
Matrix keyboard operation
Keyboard current P - 10 - uA : nSonnected 1o ¥,
Keyboard ‘ON’ resistance RkoN — — 500 Q contact ON: note 4
Keyboard ‘OFF' resistance | Rgorp| 1 - - MQ | contact OFF; note 4
Other keyboard operation
Input current for X, ‘ON’ HH - - 30 A Vi=15t03V
Input current for Y ‘ON’ =y 10 - - wA Vi=0t025V
input current Yp, —1y - - 0,7 mA | V|=Vgg
Notes
1. Vppo = 1.8 V only for redial. 3. Stray capacitance between pins 8 and 9 < 3 pF.
2. Al other inputs and outputs open. 4. Guarantees correct keyboard operation.
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PCD3324

CHARACTERISTICS (continued)

symbol | min. typ. max. conditions
Qutputs M1, DP
sink current loL 0,7 1,5 3,2 mA VoL=05V
source current —-lpy |0.65 13 2,7 mA VoH=25V
Latch output HOLD/APO
sink current loL 50 130 300 HA VoL=05V
source current —lon |45 110 250 pA VoH=25V
TIMING DATA
Vpp=25t06V;Vgg=0V; fogc = 3,679545 MHz
input levels of FO1 and F02 VEgt |LOW | HIGH| LOW |HIGH
(Vgg = LOW; Vpp = HIGH) VEQ2 |LOW | HIGH| HIGH | LOW conditions
symbol (test mode) {note 4)
Dialling pulse frequency | 1/Tpp fpp |10,13| 15,54 119,42 |939,2 Hz |note 1
Dialling pulse period 1/fpp Tpp (987 |644 |515 1,073 ms
Clock pulse frequency 30xfpp |fcL |303,9|466,1|582,6 |27965 Hz
Break time (nate 2} 3/5xTpp | tp 59,2 (386 |30,9 [0644 ms |M/S=H;nc.
Make time {note 2) 2/5xTpp | tm 39,6 | 258 |20,6 |0,429 ms | M/S=H;n.c.
Break time (note 3) 2/3xTpp | tp 658 |429 (346 |0715 ms |M/S=L
Make time {note 3) 1/3xTpp | tm 329 |215 (17,2 |0358 ms [M/S=L
Inter-digit pause 8xTpp tid 790 5156 |412 |858 ms
Reset delay time 1.6xTpp | trd 158 | 103 (824 |1,72 ms
Access pause time 32xTpp | tgp 3,16 2,06 1,656 |0034 s
Prepulse duration 1/3xTpp | tg 33 21,5. | 17,2 | 0,358 ms
Debounce time
min 4/30x Tpp| temin [13,2 | 8,58 | 6,87 |0,143 ms
max. 1/6xTpp | temax|16.5 | 10,7 | 858 | 0,179 ms
Clock start-up time tontyp| 4 - - - ms SEDV(SnSOI'e—E)
Initial data entry
time {typ.) Ton*tte 1 18 14 12 4 ms
Notes

1. Exactly 10 Hz with 3,56328 MHz crystal.

2. Mark-to-space ratio: 3:2.
3. Mark-to-space ratio: 2:1.

4. In the n.c. (not connected) condition, the input is drawn to the appropriate state by the internal

pull-up/pull-down current.

5. Stray capacitance between pins 8 and 9: <3 pF.
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C-MOS interrupted current-ioop dialling circuit

TYPICAL CURVES
8 7288361 80 7288360
'oDo oD Tamb =
(1A) (uA) _250¢]
6 60 —— |t
Tamb= f 5
—259C / +25°C
4 / i 40 — ]‘
/ +25°C = +70°C
4P AR —
709C L
2 // 7 20 ]
]
0 0 ‘
0 2 4 6 8 0 2 4 6 8
Vppo (V! Vpp (V)
Fig. 11 Standby supply current as a Fig. 12 Operating supply current as a
function of standby supply voltage. function of operating supply voltage.
15 7288362 400 7288363
. liH
I (nA} —
(uA) —
300 Tamb= —
10 —25° -
Tamb=
0,
—257C 200 L
+250C /
5 - +259
L +70°C / —T | ¢
// 100 s
- +70°C
Z [ A
/
0 0
1 2 3 0 2 4
0 v (V) € vpptvi B

Fig. 13 Pull-down input current as a
function of input voltage at Vpp =3 V.

Fig. 14 Pull-down input current as a
function of supply voltage at V| = Vpp.
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TYPICAL CURVES (continued)

40 ; 7288364
» |
(uA)
30 Tamb =
i —-25°
1
F !
20 N
-y
L~ +25°C
10 ) L] |
+ 0,
/ | ‘70 C
A=

0 2 4 6 Vop (V] 8
Fig. 15 Keyboard current as a function
of supply voltage;

X-pins connected to Y-pins.

20 ‘ 72883686
oL - ! |
{mA} 4

15 — — —

//
Zaup

1
{2
3.

o

I
=
@

VoL (V)

Fig. 17 Output (N-channel) sink
characteristics for M1 and DP.

Curves for Figs 17 and 18

Tamb Vpp=3V Vpp=6V
—250C 1 4
+25 9C 2 5
+700C 3 6

40 7288365
I
X
Y Y
-1y
(uA) Vpp= 3V \VDD=6\/
30 i —
|
L

\
o1
\

|
X

Vpp=6

10 v
X
Vpp =3V |

0 2 4 6
Vy:Vy (V)
Fig. 16 Keyboard input characteristics
at Tamp = 25 OC.

ol |

0 2 1 vop (v

Fig. 18 Qutput (P-channel) source
characteristics for M1 and DP.
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C-MOS interrupted current-loop dialling circuit PCD3324

18-LEAD DUAL IN-LINE; PLASTIC (SOT-102G)

-~ 25,4 max
: |
£ T ! T
E —_—
o
£ 47
*; max
zl s |
LA _ R R _ i _ ) R _ min
4 . -—lo7e?
g,w 053 ]
Vv 1o )= w
o l254] I I lenl
max
1,7 max
18 17 %6 15 14 13 12 1 10 top view
e
1 2 3 4 5 6 7 8 9

<«—— 8,25 max —

side view Positional accuracy.

® D

Maximum Material Condition.

(1) Centre-lines of all leads are
within £0,127 mm of the nominal
position shown; in the worst case,
the spacing between any two leads
may deviate from nominal by
+0,254 mm.

72833233 {(2) Lead spacing tolerances apply
from seating plane to the line
indicated.

Dimensions in mm

SOLDERING
See next page.
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SOLDERING

1. By hand

Apply the soldering iron below the seating plane {or not more than 2 mm above it).
I its temperature is below 300 ©C it must not be in contact for more than 10 seconds; if between
300 °C and 400 °C, for not more than 5 seconds.

2. By dip or wave
The maximum permissible temperature of the solder is 260 OC; this temperature must not be in
contact with the joint for more than 5 seconds. The total contact time of successive solder waves
must not exceed 5 seconds.
The device may be mounted up to the seating plane, but the temperature of the plastic body must
not exceed the specified storage maximum. If the printed-circuit board has been pre-heated, forced
cooling may be necessary immediately after soldering to keep the temperature within the permis-
sible limit.

3. Repairing soldered joints
The same precautions and limits apply as in (1) above.
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C-MOS interrupted current-loop dialling current PCD3324

18-LEAD DUAL IN-LINE; CERAMIC (CERDIP) (SOT-133)

23,6 max

seating plane

MTTataTatataty

% 15 14 13 12 1 10 top view

T L L LI LI LT

~—— 8,25 max —>‘

side view L
@ Positional accuracy.

| @ Maximum Material Condition.

| | (1) Centre-lines of all leads are
|| I || within 0,127 mm of the nominal
'| position shown; in the worst case,

iy "ngg | the spacing between any two leads
/|| I\ may deviate from nominal by
'T \f +0,254 mm.
! (2) Lead spacing tolerances apply
10,0

from seating plane to the line

7,6 ] N N .
7278692.2 indicated.

Dimensions in mm
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DEVELOPMENT SAMPLE DATA
This information is derived from development samples PCD3325

made available for evaluation. It does not necessarily
imply that the device will go into regular production.

C-MOS INTERRUPTED CURRENT-LOOP DIALLING CIRCUIT

The PCD3325 is a single chip silicon-gate C-MOS integrated circuit. It is intended to convert pushbutton
keyboard entries into streams of correctly-timed line current interruptions. The input data is derived
from a telephone keyboard with a 3 x 4 pushbutton matrix. Numbers with up to 23 digits can be
retained in a RAM for redial. A delayed reset is built-in for line power breaks.

The PCD3325 can regenerate access pauses during redial. During the original entry, access pauses are
stored via the keyboard. A regenerated access pause can be terminated during redial in two ways:

via the keyboard, or with an external dial tone recogniser circuit. This makes the circuit very suitable
for redial in PABX (Private Automatic Branch Exchange)} systems. The PCD3325 is pin to pin
compatible with the DF320 and the MT4320 (however, including additional functions).

The circuit has the following features:

® Operation from 2,5 V to 6 V supply.
® Static standby operation down to 1,8 V.
® | ow current consumption; typ. 40 pA.
® Low static standby current; typ. 1 gA.
® On-chip oscillator for 3,58 MHz crystal.
e Fully decoded and debounced inputs for 3 x 4 matrix keyboard.
e 23-digit capacity, including access pauses, for redial operation.
® Memory overflow possibility (with internally disabled redial).
e Selectable dialling pulse frequency: 10 Hz, 16 Hz and 20 Hz.
e Test pulse frequency: 932 Hz.
® Selectable dialling pulse mark/space ratios; 2: 1 or 3 : 2.
e Hold facility for lengthening the inter-digit period.
e Circuit reset for line power breaks; > 160 ms (10 Hz dialling pulse frequency).
® Access pause generation automatically or via the keyboard.
® Access pause reset:
via the keyboard,
with external tone recogniser.
e All inputs with pull-up/pull-down (except CE}.

o All inputs are internally protected against electrostatic charges.
® High input noise immunity.

PACKAGE OUTLINE
PCD3325P: 18-lead DIL; plastic (SOT-102G).
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PCD3325

Vpp | 1 U 18l HOLD/APQO
DP | 2 17| Y4
M1 3 16| Y3
mss [4] [15] v2
Fo1 [5| Pcpaszs  [1a] M
Fo2 [ 6 | 13] x3
CE |7 12| X2
OSCIN | 8 1] X1
0SC OUT | 9 10| Vss
7284491.1B
PINNING Fig. 1 Pinning diagram.
1 VpD positive supply
10 Vgs negative supply
Inputs
4 M/S controls the mark-to-space ratio of the line pulses
g Eg; } the dialling pulse frequency is defined by the logic state of these two inputs
7 CE Chip Enable; used to initialize the system; to select between the operational mode
and the static standby mode; to handle line power breaks
1" X1
12 X2 I column keyboard inputs with pull-down on chip
13 X3 J
14 Y1 ‘
15 Y2 . . .
16 Y3 1 row keyboard inputs with pull-up on chip
17 Y4
Outputs
2 DP Dialling Pulse; drive of the external line switching transistor or relay
3 M1 Muting; normally used for muting during the dialling sequence
Input/output

18 HOLD/APQ This pin will go HIGH when an access pause code is read from the memory during
pulsing and will interrupt dialling. It can also be externally controlled; it will
interrupt dialling after completion of the current digit or immediately during an
inter-digit pause (tijq}; further keyboard data will be accepted.

Oscillator

8 OSC IN

9 0SC OUT input and output of the on-chip oscillator
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C-MOS interrupted current-loop dialling circuit

PCD3325

DEVELOPMENT SAMPLE DATA

OSC IN  0SC OUT FO1 FO2 M/S
+8 A9 v 5 v6 cL v 4 |
h
PROGRAMMABLE TIMING 7
OSCILLATOR |— OIVIDER COUNTER RESET CE
v
4 y
3 PCD3325
v v v
READ
—  aopmess [
COUNTER
24x48iT | ADDRESS {}
RAM DECODER 3w
ADDRESS CONTROL
SELECT /‘\': LOGIC
WRITE =
INPUT/ 18 HOLD p—
OUTPUT ADDRESS N KoL /I =
COUNTER
4 APO
OUTPUT ' I 1} 1L Vpp
COUNTER KEYBOARD ACCESS
DECODER = PAUSE 0] vy
12 111412413414 $15416 417
DP X1 X2 X3 Y1 Y2 Y3 Y4 728449218

Fig. 2 Block diagram.

FUNCTIONAL DESCRIPTION (see also Fig. 2)

Clock oscillator (OSC IN, OSC QUT)

The time base for the PCD3325 is a crystal controlled on-chip oscillator which is completed only by
connecting a crystal between the OSC IN and OSC QUT pins. The oscillator is followed by a frequency
divider of which the division ratio can be externally set (FO1 and F02) to provide one of four chip
system clocks; three ‘'normal’ clock frequencies and one higher test frequency.

Alternatively, the OSC IN input may be driven from an external clock signal.

PHILIPS w (Ma“’“ e
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PCD3325

Chip Enable (CE)
The CE input is used to initialize the chip system.

CE = LOW provides the static standby condition. In this mode the clock oscillator is off and internal
registers are clamped reset with the exception of the WRITE ADDRESS COUNTER (WAC). The
keyboard input is inhibited, but data previously entered is saved in the RAM.

When CE = HIGH the clock oscillator is operating, the internal registers are enabled and data can be
entered from the keyboard.

If the CE input is taken to a LOW level for more than the time t.q {see Figs 5 and 6 and timing data)
an internal reset pulse will be generated at the end of the t.q period. The system is then in the static
standby mode. Short CE pulses of < t.g will not affect the operation of the circuit. No reset pulses are
then produced.

Debouncing keyboard entries

The column keyboard inputs ta the integrated circuit (Xp) and the row keyboard inputs (Y} are for
direct connection to a 3 x 4 single contact keyboard matrix {with or without commaon contact} as shown
in Fig. 3, or to a double contact keyboard with a common left open (see Fig. 4). An entry is decoded
into a 4-bit binary keycode by the keyboard decoder when one column input is connected to one row
input or, when one column input is set HIGH and one row input is set LOW. Any other input combin-
ations will be judged to be not valid and will not be accepted. Valid inputs are debounced on the
leading and trailing edges as shown in Fig. 5. Keyboard entries are only decoded into 4-bit binary
keycodes and written into the RAM if the keyboard contact remains closed for four or five clock pulse
periods {entry period tg). The next keyboard entry will not be accepted until the previously ciosed
contact has been open for three or four clock pulse periods. The one clock pulse period of uncertainty
in the debouncing process arises because keyboard entries are not detected until the trailing edge of
the first clock pulse after the entry.

Data entry

After each keyboard entry has been debounced and decoded, the keycode is written into the RAM,
and the WAC is incremented by one to select the next RAM location where the next keycode will be
stored. As each keycode is recalled from the RAM for line pulsing, the READ ADDRESS COUNTER
(RAC) is incremented by one to select the RAM location of the next keycode to be recalled.
Consequently, the difference between the contents of the WAC and of the RAC represents the number
of keycodes that have been written into the RAM but not yet converted into line pulses. If more than
23 keycodes are written into the RAM, memory overfiow results and the excess keycode replace the
data in the lower numbered RAM l|ocations. In this event, since an erroneous number is stored, auto-
matic redialling is inhibited until the WAC has been reset by the first digit entry of the next telephone
call.

If the first pushbutton to be pressed is not redial (#}, the WAC is reset during entry time tq, the
corresponding keycode is written into the first RAM location, and the WAC is then incremented by
one. f the first pushbutton to be pressed is redial (#), the WAC is not reset and the keycodes stored

in the RAM are sequentially recalled and converted into correctly timed dialling pulses at output DP.

If the redial pushbutton (#) is operated again during the redialling sequence it will be decoded as an
Access Pause Reset. This function will be described later during the description of the access pause
system of the PCD3325. During redial no keyboard entry will be accepted and stored in the RAM, But,
when all in the RAM stored numbers have been pulsed out, new keyboard entry will be accepted,
stored at the RAM position after the last digit code of the original entry and converted into correctly
timed dialling pulses.
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C-MOS interrupted current-loop dialling circuit

PCD3325

DEVELOPMENT SAMPLE DATA

T I I
219 27 @39
T _I T
0319 ey
T I I
77 187 ™99
T T T
%7 0] °#7

7283249

* Access pause set.

# Redial or Access Pause Reset.

Fig. 3 Single contact keyboard.

Y1

Y2

Y3

Y4

X3
X2

common ({left open)

T T T
Bl 2 239 »
T T T
v—o4? »—05? »—06? v
e | o] Lo
O 7 ©89 | 97 3
T T T
—o 49 040 va
—x3
X2
7283250

Fig. 4 Double contact keyboard.
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C-MOS interrupted current-loop dialling circuit PCD3325

DEVELOPMENT SAMPLE DATA

Dialling sequence
The dialling sequence can be initiated under either of the following two conditions:

® The supply to the integrated circuit is derived from the telephone lines via the cradle contacts
{power supply before keyboard entry); see Fig. 6.

Then, approximately 4 ms (tgp,) after CE goes HIGH, the clock pulse generator starts and, ten clock
pulse periods (ty) later, a prepulse with a duration of ten clock pulse periods (t4) appears at output
M1. This prepulse ensures that, if a polarized muting relay with two stable positions is used, it
switches to the de-muted position so that the circuit is then in the conversation mode whilst the
subscriber awaits the dialling tone. When the first digit of the required number is entered at the
keyboard, data entry period tg commences.

® The supply to the integrated circuit is derived from the telephone lines via the cradle contacts in
series with a common keyboard contact (Fig. 7).

When the first digit of the required number is entered at the keyboard, the common keyboard contact
connects the line voltage to Vpp and CE becomes HIGH. Approximately 4 ms (tgy) after CE goes
HIGH, the clock pulse generator starts and data entry period tg commences. After period tg, M1 goes
HIGH and the pushbutton can be released. The supply to Vpp and CE is then maintained via the
muting circuit controlled by M1.

The further dialling sequence will be described with the aid of Fig. 6. When the keyboard entry has
been decoded and written into the RAM, M1 goes HIGH to mute the telephone and an inter-digit
pause {tjq) ensues. M2 then goes HIGH (M2 is an internally generated signal, used for explanation
only), the RAC addresses the RAM and the first keycode is loaded into the register of the output
counter which generates the appropriate number of correctly-timed dialling pulses at output DP.
When the digit has been pulsed out, M2 goes LLOW, the RAC is incremented by one and the procedure
repeats untit the WAC and RAC contents are equal (all digits pulsed out). Output M1 then goes LOW,
the circuit assumes the conversation mode. The circuit reverts to the static standby mode if CE goes
LOW for more than the reset delay time (tq = 1,6 dialling pulse periods) at any time during the
conversation or dialling mode {e.g. because the handset is replaced}. CE remains LOW although Vpp is
maintained by a back-up supply {e.g. because an external diode isolates CE from the back-up supply
connected to Vpp). The RAM retains its contents for subsequent automatic redialling as long as

the back-up supply maintains Vpp above Vppo = 1,8 V.

pHII.IpS \W (March 1983
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PCD3325

handset handset
lifted replaced
CRADLE - -— - _l
CONTACT
| : Vpp maintained from
| | -~ back up supply
Vbp |
! [
! 1==trd =1 [Py
| _— | | o __ [
CE || B | L
! (no effect) | |
! 1
'nrepulse _ |
Mt L L__ ! L
[ | | T
1ton*1d 1 1 !
—] 1~-— ] 1 '
tg—=1 l=— 1 te H |
KEYBOARD Pl ‘ t
ENTRY 4:,:_;—[___42! - - : L
I
| il > contact bounce time + te ! |
| contact I |
M2 | bounce time I—L _l—L 1 N
! | tp! T Ity T W |
| 1 — — —| | |
| | ! [ 1 1 |
bp | | 2 I 3 | 1 2 3 il | __ | L
! | ! Uty g I |
) i 3 — e — v \
: : : . RAC contents = § | I
| | | ] WAC wontents :
! I I X ! |
! ! ; d T+ tg | I
| 1 for last digit of number | |
! ! DIALLING MODE | ———
LCONVE RSATION CONVERSATION STATIC
MODE MODE STANDBY
{await dialling tone) MODE
72844971

* osciltator off.
ali registers except WAC reset
keyboard input inhibited.
number stored in RAM unul Vpp <2 1,8V,

Fig. 6 Timing diagram of dialling sequence with Vpp and CE HIGH before keyboard entry (e.g. supply
via the cradle contacts). M2 is an internal signal.
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C-MOS interrupted current-loop dialling circuit PCD3325

DEVELOPMENT SAMPLE DATA

bandset A handset
ﬁrf‘(esde replaced
CRADLE '7 - -= -
CONTACT —‘

! > ton t e

i - —-—
| 1 ¥
|

COMMON
CONTACT__J:‘_ - -

Vpp maintained from

1
: /  back-up supply

|
|
|
|
I
|
|
|
i
I
!

tone) nT tid

I
|
I - - -
Vbp i |
|
| g ]
| - - - 1
ce | I | ] I
[ i
: |: clock start time :
M1 | i - - _ I
| T S— | |
| ’:‘i=‘on"‘e I |
I, | |
KEYBOARD | |
ENTRY — [a]__. 4 - L :
T el e T ]
I 1g {see Fig.5) : !
I |
M2 I I . i
] I I
! I I
l | |
op | 1 =] [=] R E A j
1 |
| I
I
| b
I
! |
! |
|

I
J
T I
I |
| |
| |
i i
(await | i :
dialling { |
! |
|
I
1

DIALLING MODE

CONVERSATION  STATIC
MODE STANDBY
MOOE

72844981

Fig. 7 Timing diagram for initiating the dialling mode with Vpp and CE initially supplied via the
cradle contacts in series with a common contact on the keyboard. See Fig. 6 for pulse timings after
point A. M2 is an internal signal.
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Hold function

As shown in Fig. 8, the hold function allows the interval between consecutive pulsed digits to be
prolonged under the control of external equipment. When the HOLD/APO is set HIGH, the dialling
pulse-train is interrupted as soon as M2 goes LOW to signal that the current digit has been pulsed out.
In the hold condition, further keyboard entries will be accepted, debounced, decoded and stored in
that RAM. No further keycodes will be read from the RAM and converted into dialling pulses on DP
until the HOLD/APQ is set LOW again and an inter-digit pause has elapsed.

HOLD/APO l___--_l_

M1 |
| nT+tm : ;
f |
|
M2 | | |
! | | |
o tmo I |
[ | | |
DP ! 1||2||3|| I || |
tm LTty |1 e
— - :<—>I | -— first pulse of next digit
I I I
| start of tig |
Vpb > VpDo delayed until
CE = HIGH HOLD/APO| _ tid
‘ = LOW \
DIALLING CONVERSATION DIALLING
MODE MODE MODE
7284496

Fig. 8 Timing diagram showing the effect of activating the HOLD/APO during the transmission of
dialling pulses. M2 is an internal signal.
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C-MOS interrupted current-loop dialling circuit

J ‘ PCD3325

DIAL

access pause
set

KEYBOARD
INPUT _|I|___—___J_i—|.__.|2_|._____

pHILIpS W (March 1983

M1 [ L ___ |
o _Jalf2 el S — K1 N
DIALLING |
HOLD/APO I e
< DIALLING  CONVERSATION  DIALLING
% MODE MODE MODE
[a]
4
m REDIAL ‘
5 access pause —_
7] redial reset —]
KEYBOARD -_—
= —
= weut [ 1=l __ =
=
a. —— ——
9 M1 | L |
w
> —| Yid |-
w
o DP 1 2113 (11 | |2|
[ L B N .S —_— Habl=
DIALLING - —_ —_
TONE
HOLD/APO [~ 771
- 7287239
Fig. 9 Dialling sequence showing how an access pause code is stored in the RAM (DIAL) and how the
access pause code is reset during the REDIAL.
Note: access pause can be reset by pressing any key.
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Access pause regeneration during redial

During original entry, access pause codes can be stored at the appropriate positions in the RAM.

During redial the Access Pause Output (HOLD/APO) will go HIGH as soon as an access pause code is
read from the RAM, thereby interrupting dialling untii HOLD/APO is made LOW again as described
above. In this way the normal inter-digit pause with a duration t;q can be replaced by a proper access
pause. An access pause code is stored in the RAM during original entry by pressing the access pause
key (*) between entering the trunk exchange code and the subscriber code, or at any other moment an
access pause is required. The number of access pauses that can be inserted in this manner is only limited
by the capacity of the RAM (digits + access pauses < 23).

During redial, access pauses will be automatically regenerated.
Two methods of terminating an access pause:

1. Manually, by pressing the redial key (#)
2. With an external tone recogniser, by forcing HOLD/APO to LOW.

i(1)
M1 - | !"""__

I |
tm! | |
|
J— |
HOLD/APO [ | |
T [ roT T
de-mute mute |
DIALLING ! '
TONE ' !

DIALLING CONVERSATION DIALLING
MODE MOQDE MODE
7284494

(1) a. Access pause reset by pressing redial key (#).
b. HOLD/APO controlled by tone recogniser:
HOLD/APO forced to LOW.
Fig. 10 Timing diagram showing Access Pause Reset, during redial.

Note: access pause can be reset by pressing any key.
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C-MOS interrupted current-loop dialling circuit PCD3325

DEVELOPMENT SAMPLE DATA

RATINGS

Limiting values in accordance with the Absolute Maximum System (IEC 134)

Supply voltage Vpp —-03t08 V
Voltage on any pin Vi Vgg—0,3to Vpp +0,3 V
Operating ambient temperature range Tamb —25t0 +70 OC
Storage temperature range Tstg —55to +125 °C

CHARACTERISTICS

Vpp =3 V; Vgg = 0 V; crystal parameters: fogc = 3,68 MHz, Rgmax = 100 §2 (note 3); Tamp = 25 9C;
unless otherwise specified.

symbol | min. typ. max. conditions

Operating supply voltage VpD 25 3 6 \Y

Standby supply voltage " Tamb=—251t0+70°C

(note 1) Vppo | 1.8 - 6 \% I
Operating supply current 'DD - “40 - HA CE = HIGH; notes 2, 3
_ [ CE=HIGH; Vpp=6V;

'bo 50 100 KA | notes 2, 3

Standby supply current IDDO - 1 5 pA CE = LOW; note 2
pbpo | = - 2 ua |l VDDT1BY

| Tamp = —25 to +70 °C

Input voltage LOW ViL - - 03Vpp | 1,8V <Vpp<6V
input voltage HIGH ViH 0,7Vpp— - [
Input leakage current; CE

LOW -liL - - 50 nA CE = LOW

HIGH NH - - 50 nA | CE=HIGH
Pull-up input current

M/S =L 30 100 300 nA V| =Vgg
Pull-down input current

FO1, FO2 K 30 100 300 nA | Vi=Vpp

Matrix keyboard operation
| X connected to Y,

Keyboard current Ik — 10 - HA | CE = HIGH

Keyboard ‘ON’ resistance Rkon - - 500 Q contact ON; note 4

Keyboard 'OF £’ resistance RKOFFE 1 - - M2 | contact OFF; note 4

Other keyboard operation

Input current for X, "ON’ I - - 30 HA Vi=151t3V

Input current for Y, ‘ON" | =y 10 - - pA Vi=0to 25V

Input current Y, — - - 0,7 mA | V|=Vgsg

1

Notes
1. Vppo = 1,8 V only for redial. 3. Stray capacitance between pins 8 and 9 < 3 pF.
2. All other inputs and outputs open. 4. Guarantees correct keyboard operation.
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PCD3325

CHARACTERISTICS (continued)

symbol | min. typ. max. conditions

Qutputs M1, DP

sink current loL 0,7 1.5 3,2 mA VoL=05V

source current —loH 0,65 1,3 2,7 mA VoH=25V
Latch output HOLD/APO

sink current loL 50 130 300 uA VoL=05V

source current —-loy |45 110 250 pA VoH =25V

TIMING DATA

Vpp = 2.5 t0 6 V; Vgg = 0 V; fose = 3,579545 MHz

input levels of FO1 and F02 VEp1 |LOW | HIGH| LOW |HIGH
{Vgg = LOW; Vpp = HIGH) VEQ2 |LOW | HIGH| HIGH [ LOW conditions |
symbol (test mode) (note 4)

Dialling pulse frequency 1/Tpp fop 10,13 | 15,64 | 19,42 |939,2 Hz | note 1
Dialling pulse period ipp Tpp (987 |644 |51,5 |[1,073 ms
Clock pulse frequency 30xfpp foL 303,9| 466,1 | 582,6 | 27965 Hz
Break time (note 2) 3/5xTpp | tp 59,2 (38,6 |30,9 (0,644 ms |M/S=H;n.c.
Make time (note 2) 2/5xTpp | tm 395 258 |206 [0429 ms | M/S=H;n.c.
Break time (note 3) 2/3xTpp | tp 65,8 [429 346 10,715 ms |M/S=1L
Make time (note 3) 1/3xTpp | tm 329 | 21,5 [17,2 |0,3568 ms | M/S=L
Inter-digit pause 8x Tpp tid 790 |515 |[412 |8568 ms
Reset delay time 1,6xTpp | tyg 158 103 82,4 |1,72 ms
Prepulse duration 1/3xTpp | tyg 33 21,6 | 17,2 10,358 ms
Debounce time

min 4/30x Tpp| temin |13.2 | 858 | 6,87 [0,143 ms

max. 1/6xTpp | temax|16.5 | 10,7 | 858 | 0,179 ms
Clock start-up time tontyp 4 — _ _ ms gfésDV(snSOt;;)
Initial data éntry

time (typ.) ton*+te Y 18 14 12 4 ms

Notes

1. Exactly 10 Hz with 3,5328 MHz crystal.

2. Mark-to-space ratio: 3:2.

3. Mark-to-space ratio: 2:1.

4. In the n.c. {not connected) condition, the input is drawn to the appropriate state by the internal
pull-up/pull-down current.

5. Stray capacitance between pins 8 and 9: <3 pF.
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C-MOS interrupted current-loop dialling circuit

PCD3325

DEVELOPMENT SAMPLE DATA

TYPICAL CURVES

8 7288361
T
'boo
[uA) ‘
ol 1| |
T T Tamb=
—25°C
/
4 7
+25°C
N
+70°C
2 /|
g
0 L ok ‘ |
0 2 4 6 8
Vppo (V!

Fig. 11 Standby supply current as a
function of standby supply voltage.

- 7288362
l
(uA)
10 L
Tamb=
-25°C
T
+25°C
5
7*“0%
0
0 1 2y B

Fig. 13 Pull-down input current as a
function of input voltage at Vpp =3 V.

80 7288360
'op ‘ Tamb=
{uA) _259¢

-
60 ="
/ +25°C
L%
40 “
] +70°C
]
/
20 r ]
0
0 2 4

6 8
Vpp (V)

Fig. 12 Operating supply current as a
function of operating supply voltage.

400 7288363
\
HH
{nA} |
300 Tamb=1
-25°%
200 /,
|- 0
/ |~ +25°C
100 A |
- +70°C
/ s il
Zel
g b—oA
0 2 4 6 8
Vpp (V)

Fig. 14 Puli-down input current as a
function of supply voltage at V| = Vpp-
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TYPICAL CURVES {continued)

40 7288384
'K
{uA)
30 Tamb=
~25°C
20
//
L~ +25°C
10 /] el |
4 L~ | __l-+10%
L
[ Sl
0 2 4 6 8
Vpp (V)

Fig. 15 Keyboard current as a function
of supply voltage;
X-pins connected to Y-pins.

20 7288366
lo —‘ 1 e ) I—E
{mA)
4
15
5
6
I
10 /
Vd
5 V pe— 1
—2
3 |
0 | T
6

Voo (V)

Fig. 17 Output (N-channel) sink
characteristics for M1 and DP.

Curves for Figs 17 and 18

Tamb Vpp=3V Vpp =6V
—-250C 1 4
+25 0C 2 5
+700C 3 6

0 7288365
I
X Y Y

Y
(eA) lvDD=3v \VDD=6V

30 \ \

"’ \\ \\

X
10 L Vpp=6V __|
E=
Vpp=3V

Vi Vy (V)
Fig. 16 Keyboard input characteristics
at Tymp = 25 ©C.

7288367

N

ol ISONN
N
N

A
—2_] N
i N
\ I
0 | |
0 2 4 6

Vou (V)

Fig. 18 Output (P-channel) source
characteristics for M1 and DP,
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C-MOS interrupted current-loop dialling circuit PCD3325

DEVELOPMENT SAMPLE DATA

18-LEAD DUAL IN-LINE; PLASTIC (SOT-102G)

25,4 max
a
5 ™
a - t
o
£ 4.7
5 max
@ 1 0,51 l
r - ~ min
+ _ o 0,75(21
3,43 053
3,05 16 max (1
i o =
i ' h ! . ) | j .
l254] | -l | | | | |
max
1,7 max

top view

8,25 max

side view Paositional accuracy.

®

Maximum Material Condition.

(1) Centre-lines of all leads are
within £0,127 mm of the nominal
position shown; in the worst case,
the spacing between any two leads
may deviate from nominal by
*0,254 mm.

| 72833223 (2) Lead spacing tolerances apply
from seating plane to the line
indicated.

Dimensions in mm

SOLDERING
See next page.
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SOLDERING

1. By hand

Apply the soldering iron below the seating plane {or not more than 2 mm above it}.
Hf its temperature is below 300 ©C it must not be in contact for more than 10 seconds; if between
300 ©C and 400 °C, for not more than 5 seconds.

. By dip or wave

The maximum permissible temperature of the solder is 260 OC; this temperature must not be in
contact with the joint for more than 5 seconds. The total contact time of successive solder waves
must not exceed 5 seconds.

The device may be mounted up to the seating plane, but the temperature of the plastic body must
not exceed the specified storage maximum. If the printed-circuit board has been pre-heated, forced
cooling may be necessary immediately after soldering to keep the temperature within the permis-
sible limit.

. Repairing soldered joints

The same precautions and limits apply as in (1) above.

268 March1983w ( lel-IpS @

.



Pulse repertory dialler/telephone-set controller

PHILIPS|

PHILIPS W(

269






@ J PCD3341

PULSE REPERTORY DIALLER/TELEPHONE-SET CONTROLLER

The PCD3341 is a ROM version of the PD3340 microcomputer. The latter has been adapted for tele-
phony from the PCF8500 family. Based on an 8-bit CPU, 224 byte RAM and 2kbyte ROM (mask
programmabie}, the PCD3341 can convert keyboard input data into pulses suitable for loop disconnect
dialling, and can control display and repertory functions and dual-tone rulti-frequency {(DTMF}
dialling in ‘extended feature’ telephones. The PCD3341 has the PFC8500 instruction set (8048 in-
struction set with minor modifications).

Features

pulse dialling

redial

extended redial

direct dialling (emergency call)

on-chip 10 repertory call numbers, each 16 digits long
access pause generation by recognition of first digit(s)
facility to add digits after redial or repertory dialling
standard 4 x 4 keyboard function keys

keyboard expansion

extension for: DTMF dialling, repertory dialling (up to 100 numbers), liquid-crystal display via
serial 1/0 bus {12C bus)

on-chip oscillator for 3,568 MHz crystal

e facility for driving external oscillator

QUICK REFERENCE DATA

Supply voltage 25VtobV
Static standby operation
without reset downto 1,8V
with reset downto 1,0V
Low current consumption
dialling mode typ. 300 A
conversation mode typ. 150 pA
standby mode typ. 2:pA

Encapsulation: SOT-117D (28 pin DIL, plastic)
S0-28/SOT-136A (28 pin flat-pack)

PHILIPS
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DESCRIPTION

PCD 3340

® 8-bit CPU structure

® 2 kbyte ROM

® 224 byte RAM

® 20 quasi-directional port pins (2x 8+ 1 x 4)
e serial input/output port {1C bus)

e mask-programmable push-pull on all ports
o individual set/reset option on all ports

e internal power on reset circuit

e timer/event counter

e interrupt input (CE}

BLOCK DIAGRAM

AOLD COLB COL4 COL2 M2 M3 ROW2 ROWA ROWE DP M1 M1
APO |coLs |coL3|coLt ROW1|ROW3 |ROWS

| | | | | |

SDA sCcL

NTERFACE CONTROL

i U

i
PO NEEN ’j
| PO PORT ‘ [ P1 PORT | ‘ P2 PORT ] \ 12¢ BUS

g

PRESCALER [+| [—

OSCILLATOR

1

8-BIT
TIMER/
COUNTER

ROM :> ROM RAM ;—'> AAM
ADDRESS 2K x ADDRESS 224 %
COUNTER :> 8.8IT COUNTER ;’) 8-BIT

I g

I

+
[

— 0scClI

— 0SCo

— Voo

I Vss

|" 8-BIT BUS
w \L | U I
INSTRUCTION |
ACCUMULATOR
ALU REGISTER !
TEST LOGIC INTERRUPT
{; LoGie
CONTROL
LOGIC
[
PCD3341 naser
CIRCUIT

CE

RESET

=5
@1
7

i

by Philips.

|

mL
&
1)

77289972

Purchase of Philips’ FC components conveys a license under the
Philips’ PC patent to use the components in the ’C-system
[ provided the system conforms to the °C specifications defined

272

\1( PHILIPS




Microcomputer peripherals (DTMF/MODEM, RAM, LCD, clock)
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PCD3311

DTMF/MODEM GENERATOR

The PCD3311 is intended to provide the DTMF combinations required for tone dialling systems in
telephone sets where the control functions are performed by a microcomputer. The device can inter-
face directly with all standard microcomputers, accepting both 6-bit parallel input and seria! data
input {I°C bus). It uses a 3,58 MHz quartz crystal or a clock of the same frequency provided by the
microcomputer. The device can also provide the MODEM frequencies according to CCITT (V21/23)
and USA (B103/202) specifications.

Features

@ stabilised output level

e |ow distortion by on-chip filtering (CEPT CS203 compatible)
® |atched inputs for data-bus applications

® mode select input (paralle! or serial data input)

@ strobe .input (data loaded in parallel mode)

® MODEM frequency generator

® single frequency generator

QUICK REFERENCE DATA

Operating supply voltage typ. 3V
Current consumption

in operating mode typ. 0,56 mA

in standby mode (oscillator on) max. 200 pA

in standby mode {oscillator off) max. 10 uA
Frequency accuracy 0,6%
Low-frequency level typ. 163 mV
Pre-emphasis (2,1+0,7) dB
Start-up time typ. 4 ms

Encapsulation: SOT-27 (14-pin DIL plastic)

PHILIPS
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PCD3311

Application information

Vsg Vop
| mute
GENERAL
PURPOSE
MICROCOMPUTER ——— CONTROL
(4 or 8-BIT) &
10 ——1 TIMING
data bus 0SCO 0sCI  STR
Do
| PCD33N
Os

DTMF
—

H mede VDD Vss
i

I

with parallel data-bus

Vss VoD

MICROCOMPUTER
with
12C BUS
INTERFACE

mute

12C bus

fth

PCD3311 driven by a microcomputer

0SCO 0sCl

%0 pcp3zn

Dy
mode VpD  Vss

DTMF

} T 7

7289960

PCD3311 driven by a microcomputer
with serial data-bus

by Philips.

Purchase of Philips’ PC components conveys a license under the
Philips’ PC patent to use the components in the PC-system
provided the system conforms to the I?C specifications defined
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InE PCD3312
BuUS

DTMF/MODEM GENERATOR

The PCD3312 is intended to provide the DTMF combinations required for tone dialling systems in
telephone sets where the control functions are performed by a microcomputer with 12C interface. The
device can interface directly with the serial bus. It uses a 3,58 MHz quartz crystal or a clock of the
same frequency provided by the microcomputer. The device can also provide the MODEM frequencies
according to CCITT (V21/23) and USA (B103/202) specifications.

Features

® stabilized output level

~ ® low distortion by on-chip filtering {CEPT CS203 compatible}
® [2C bus compatible

& MODEM frequency generator

® single frequency generator

QUICK REFERENCE DATA

Operating supply voltage typ. 3V
Current consumption

in operating mode typ. 0,6 mA

in standby mode (osciltator on} max. 200 pA

in standby mode (oscillator off) max. 10 uA
Frequency accuracy 0,6%
Low-frequency level typ. 153 mV
Pre-emphasis (2,1+0,7)dB
Start-up time typ. 4 ms

Encapsulation: SOT-97A (8 pin DIL plastic)

PHILIPS
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PCD3312

Application information

Vss Vbo

|

mute

DEDICATED
MICRQCOMPUTER
PCD3341

OS_E:D‘O_;iI

0sci 0sco

12¢ bus

L______scL DTMF
SDA PCD3312 —

Ap

| Vss  VpD
‘ 7289961

Purchase of Philips’ XC components conveys a license under the
Philips’ PC patent to use the components in the 2C-system
provided the system confarms to the C specifications defined
by Philips.
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DEVELOPMENT SAMPLE DATA
This information is derived from development samples
made available for evaluation. It does not necessarily
imply that the device will go into regular production.

PCD8571

128 x 8-BIT STATIC RAM

GENERAL DESCRIPTION

The PCD8571 is a low-power 1024-bit static CMOS/RAM, organized as 128 words of 8 bits each. Data
and address are transferred serially via a two-line bidirectional bus (12C). Automatic word address
incrementing in read/write modes minimizes bus traffic. Three hardware address pins AQ, A1 and A2
identify when several devices are connected on the bus, which allows the use of up to 8 RAMs without

additional hardware (see Fig. 13).

Features

o Operating supply voltage

® [ow data retention voltage
& |ow standby current

® Power down mode

® |ow power consumption

25Vto6V
min. 1,0V
max. b pA
typ. 50 nA

e Serial input/output bus (12C)

® Address by 3 hardware address pins

® Automatic word address incrementing
® 8-lead DIL package

Applications
e Telephony RAM expansion for stored numbers in repertory dialling
{e.g. PCD3330 applications) —
¢ Radio and television channel presets —_—
® Video cassette recorder E
® General purpose RAM expansion for the microcomputer families MAB8400
and PCF8500
WORD
PCD8571 ADDRESS MEMORY
REGISTER | |—.— S:&"}’:T L.«-» CELL
1 ARRAY
AQ —1
a1 2
A2 —-——3»——; l
SCL 6 —>— 2
> INPUT 12c COLUMN
P [ FiTER || BuUsconTROL [T seLecr [¥| MuLTIPLEXER
SHIFT =
REGISTER [ ] COZ'/I'VF:OL
8 POWER |
VoD ON
ves —4qy | RESET
Test — L
7288371.1
Fig. 1 Block diagram.
PACKAGE OUTLINES
8-lead DIL; plastic (SOT-97A).
279

pH I I-I ps September 1982



PCD8571

PINNING
1to3 A0 to A2 address inputs
4 Vgg negative supply
5 SDA serial data line | |,
6 scL serial clock line | | C PUS
7 TEST test input for test speed-up; must be connected to Vgg when not in use
{power down mode, see Fig. 14 and 15)
8 Vpp positive supply
Ao [1 U 8] vpp
At [2 [ 7] Test
PCD8571
A2 [3] El scL
Vss E E SDA
7287034
— Fig. 2 Pinning diagram.
E RATINGS
- Limiting values in accordance with the Absolute Maximum System (I1EC 134)
Supply voltage range VpD —-0,3t0+8 V
Input voltage range (any pin) V) Vgg—0,8to Vpp +0,8 V*
Storage temperature range Tstg —55to + 125 OC
Operating ambient temperature range Tamb —25t0 +70 ©C
* Impedance min. 500 £2.
280 September 1982
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128 x 8-bit static RAM PCD8571

DEVELOPMENT SAMPLE DATA

CHARACTERISTICS
VpD =2,51t06 V; Vgg =0; Tamb = —25 to + 70 OC, unless otherwise specified

parameter symbol min. typ. max. unit
Supply
Supply voltage VDD 2,5 3 6 \

Supply current
at Vpp =5 V: fggp = 100 kHz

operating DD - 50 200 BA

standby IDDO — - 5 nA
Power-on reset voltage level *

at VgeL = Vspa = VDD VREF 1,5 1,9 23 A
Input SCL; input/output SDA
Input voltage LOW ViL - — 0,3Vpp \
Input voltage HIGH VIH 0,7Vpp - — \
Output current LOW

VorL=04V loL 3 - - mA
Output leakage current HIGH

at VoH = VDD IoH - - 100 nA
Input leakage current (AO, A1, A2)

VIN = Vppor Vss N — — 100 nA
Clock frequency (see Fig. 7) fseoL 0 - 120 kHz
Input capacitance {SCL, SDA)

at V| =Vgg Cy - - 7 pF
Noise suppression time constant

at SCL and SDA input T) 0,25 1,0 25 us

LOW Vpp data retention characteristics
Supply voltage for data retention VDR 1 1,2 - \Y

Data retention current
atVpr=10V IDR - - 2 uA

Power down mode (see Fig. 14)
at Tamb = 25 °C IPD - 50 - nA

* The power-on reset circuit resets the 12C bus logic with Vpp < VREE.
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PCD8571

CHARACTERISTICS OF THE 12C BUS

The 12C bus is for two-way, 2-line communication between different |Cs or modules. The two lines
are a serial data line (SDA) and a serial clock line {SCL). Both lines must be connected to a positive
supply via a pull-up resistor when connected to the output stages of a device. Data transfer may be
initiated only when the bus is not busy.

Bit transfer

One data bit is transferred during each clock pulse. The data on the SDA line must remain stable
during the HIGH period of the clock pulse as changes in the data line at this time will be interpreted as
control signals.

“ TN/

! L
| |
| |
I I
! | |
| | |
[ | !
[ | !

1 |
|
|
I

|

| data line | change

i stable: | of data

i data valid | allowed 7287019

Fig. 3 Bit transfer.

Start and stop conditions

Both data and clock lines remain HIGH when the bus is not busy. A HIGH-to-LOW transition of the
data line, while the clock is HIGH is defined as the start condition (S). A LOW-to-HIGH transition of
the data line while the clock is HIGH is defined as the stop condition (P).

3
/| SDA
[
|

~
|
|
|
.
+
!

[Rp—) | E—

start condition stop condition
P e 7287008

Fig. 4 Definition of start and stop conditions.
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128 x 8-bit static RAM PCD8571

DEVELOPMENT SAMPLE DATA

System configuration

A device generating a message is a ‘‘transmitter’’, a device receiving a message is the ‘‘receiver’’. The
device that controls the message is the “‘master’’ and the devices which are controlled by the master
are the "'slaves”,

SDA
SCL [ | [ [
MASTER SLAVE MASTER
SLAVE
TRANSMITTER/ RECEIVER TRANSMITTER/ mms;nETRTEn TRANSMITTER/
RECEIVER RECEIVER RECEIVER
7Z87004
Fig. 5 System configuration.
Acknowledge

The number of data bytes transferred between the start and stop conditions from transmitter to

receiver is not limited. Each byte of eight bits is followed by one acknowledge bit. The acknowledge

bit is a HIGH level put on the bus by the transmitter whereas the master generates an extra acknowledge
related clock pulse. A slave receiver which is addressed must generate an acknowledge after the reception
of each byte. Also a master must generate an acknowledge after the reception of each byte that has
been clocked out of the slave transmitter, The device that acknowledges has to pull down the SDA line
during the acknowledge clock pulse, so that the SDA line is stable LOW during the HIGH period of

the acknowledge related clock pulse, set-up and hold times must be taken into account. A master
receiver must signal an end of data to the transmitter by not generating an acknowledge on the last

byte that has been clocked out of the slave. In this event the transmitter must leave the data line HIGH
to enable the master to generate a stop condition,

start clock pulse for
condition acknowledgement
[

SCL FROM
MASTER m _/T\_/T\_
DATA QUTPUT -
BY TRANSMITTER h
|

s

DATA QUTPUT
BY RECEIVER

7287007

Fig. 6 Acknowledgement on the 12C bus.
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PCD8571

Timing specifications
Within the I12C bus specifications a high-speed mode and a low-speed mode are defined. The PCD8571
operates in both modes and the timing requirements are as follows:

High-speed mode
Masters generate a bus clock with a maximum frequency of 100 kHz. Detailed timing is shown in Fig. 7.

B r
SDA J / x X
tBUF_’ tR—>| | tF -— T
I
scL
—= thp;sTA |~ L ! tjigH =
— tLow - -~ -
HD:DAT tsu;DAT
SDA \ /
— —] -—— — |<—
= 7287013 tsu;sTA su;sTO
- Fig. 7 Timing of the high-speed mode,
Where:
tBUF t 2t OWmin The minimum time the bus must be free before a new
transmission can start
tHD; STA t 2 tHIGHmMIn Start condition hold time
tLOWmin 4,7 ps Clock LOW period
tHIGHmIn 4 ps Clock HIGH period
tSU; STA t 2t OWmin Start condition set-up time, only valid for repeated start code
tHD; DAT t=20us Data hold time
tsuU; DAT t> 250 ns Data set-up time
tR t<1us Rise time of both the SDA and SCL line
tF t<300ns Fall time of both the SDA and SCL line
tSu; STO t 2t OWmin Stop condition set-up time
Note

All the values referred to Vy and V| levels.
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128 x 8-bit static RAM PCD8571

DEVELOPMENT SAMPLE DATA

- T T T -
A v Waw anwe W
SASASANS NSNS VAT

START ADDRESS R/W ACK DATA ACK START ADDRESS R/W ACK  STOP
CONDITION CONDITION 1287014

Fig. 8 Complete data transfer in the high-speed mode.

Where:
Clock t_Oowmin 4,7 us
THIGHmIn 4 us
The dashed line is the acknowledgement of the receiver
Mark-to-space ratio 1:1 (LOW-to-HIGH)
Max. number of bytes unrestricted
Premature termination of transfer allowed by generation of STOP condition
Acknowledge clock bit must be provided by the master
Low-speed mode

Masters generate a bus clock with a maximum frequency of 2 kHz; 2 minimum LOW period of 105 us
and a minimum HIGH period of 365 us. The mark-to-space ratio is 1 : 3 LOW-to-HIGH. Detailed
timing is shown in Fig. 9.

SDA
«— tgyUF — 1R —| | Lp—| |e—
§ ——
sCcL j
—| 'HD.STA |*— YHIGH ‘—- |*—‘su;DAT
—_— tLow |=— — ’4——
tHD;DAT
SDA
7287015 —1 'sy;STA I=— —> -~

Fig. 9 Timing of the low-speed mode.
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PCD8571

Timing specifications {continued)

Where:

tBUF t =105 us (t OWmin)
tHD; STA t > 365 ps {tHIGHmin)
tLow 130 us + 25 us

tHIGH 390 us + 25 us

tsU; STA 130 us £ 25 us *

tHD; DAT t=> Ops

tSU; DAT t>250ns

tR t< 1ps

tF t< 300 ns

tsy; STO 130 us + 25 us

Note

All the values referred to V| and V| levels, for definitions see high-speed mode.

-\ W e e
Y Y Y VeV e Van Va Ve

—_— L re —

START START BYTE DUMMY REPEATED ADDRESS ACKNOWLEDGE STOP
CONDITION ACKNOWLEDGE START CONDITION
CONDITION 7287018

Fig. 10 Complete data transfer in the low-speed mode.

Where:
Clock t|_OWmin 130 us £ 25 ys
tHIGHmIN 390 us = 25 ps
Mark-to-space ratio 1 : 3 (LOW-to-HIGH)
Start byte 0000 0001
Max. number of bytes 6
Premature termination of transfer not allowed
Acknowledge clock bit must be provided by master
Note

The general characteristics and detailed specification of the 12C bus are described in a separate data
sheet (serial data buses) in handbook */ICs for digital systems in radio, audio and video equipment”’,

* Only valid for repeated start code.
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128 x 8-bit static RAM PCD8571

DEVELOPMENT SAMPLE DATA

Addressing

Before any data is transmitted on the |12C bus, the device which should respond is addressed first. The
addressing is always done with the first byte transmitted after the start procedure. The 12C bus
configuration for different PCD8571 READ and WRITE cycles is shown in Fig. 11.

acknowledge acknowledge acknowledge
trom slave from slave from slave

T —
|S FSLAVE ADDRESS |0 |A X| WORD ADDRESS |A DATA A| P‘
N R T P T S R

R/W L n bytes

auto increment
7287031 memory word address

Fig. 11(a) Master transmits to slave receiver (WRITE mode).

acknowledge acknowledge acknowledge acknowledge
from slave from slave from slave from master
l !
— T T T T —— T
’ S | SLAVE ADDRESS |0 I A ‘ XI WORD ADDRESS —IA S | SLAVE ADDRESS | 1 |A| DATA |ATP |
PR PR P P S T PR
T_ at this moment master T_
R/W transmitter becomes R/W n bytes
master receiver and .
PCDB571 slave receiver auto increment
72870321 becomes slave transmitter word address

Fig. 11(b) Master reads after setting word address (WRITE word address; READ data).

acknowledge acknowledge no acknowledge
from slave from master from master
T T T T T T T T T
‘S| SLAVE ADDRESS I1|A|X| DATA A J1| P|
L A PR S S PR T TS T T R

R/W | n bytes W L last b . te ————!

auto increment

7287 B
87033 word address

Fig. 11{c) Master reads slave immediately after first byte {READ mode).

Note
X =don’t care bit.
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PCD8571

APPLICATION INFORMATION

The PCD8671 slave address has a fixed combination 1010 as group 1, while group 2 is fully
programmable (see Fig. 12).

0

A2 ’71 AQ | R/W

I group 1 ! group 2 —=| 7287030

Fig. 12 PCD8571 address.

+5V
®
T
: 1 Spa MASTER
0 5 ) scL. TRANSMITTER
A0 oD
i scL N
o, Pcpss ’
7 1010
0 SDA
> A2 TEsT Vss
A
1 v
v DD up 10 8 PCDB571
Db AD ScL without additional
0 Al PCD8571 hardware
" “1010°
0 SDA
A
” 2 1esT Vss o
N b
4 4
toVDD
l_‘. —A
Vop ] AD Voo /
scL
v 1 PCD8571 R]IR
oD Al .
. 1010° DA R: pull-up resistor
% : D i )
bo A2 resr Vss g o rise
3
BUS
o
12v _LF
[NiCa) l
%
SDA SCL
(12C bus) 7287029.1

Fig. 13 PCD8571 application diagram.

Note
A0, A1, and A2 inputs must be connected to Vpp or Vgg but not left open.
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128 x 8-bit static RAM

PCD8571

DEVELOPMENT SAMPLE DATA

POWER DOWN MODE

With the condition TEST = A2 = A1 = A0 = Vpp the PCD8571 goes into the power down mode.

TEST
scL

Where:

tgy x4 us

tHp 2 4 us

Note

power down mode

operating mode

7

—l tgy e

o -
HD 7287097

Fig. 14 Timing for power down mode.

MICROCOMPUTER

TEST

AQ

Al

PCD8571

A2

7287098

VoD

Fig. 15 Application for power down mode.

1. In the operating mode TEST =0 (A0 = A1=0; A2=1).
2. In the power down mode TEST = A0 =A1=A2=1,

| I JFI;‘J
LA
Bus

Purchase of Philips’ C components conveys a license under the
Philips’ °C patent to use the components in the C-system
provided the system conforms to the I?C specifications defined
by Philips.

PHILIPS|
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PCD8571

8-LEAD DUAL IN-LINE; PLASTIC (SOT-97A)

10 max -—— 8,25 max —»
g
o
a T
o _——
E 4.2
=] max
& } 045
- - '— min l
b i -—H—-— 076 12
’ 71l &~ @
T
1 1 2,5& ] ]
ol | |l
1,15 95
max 718 7273585.2
1,4 max

GB Positional accuracy.

8 5 top view M Maximum Material Condition.

(1) Centre-lines of all leads are

| - - within 0,127 mm of the nominal
/ position shown; in the worst case,
the spacing between any two leads
1 4 may deviate from nominal by
+0,254 mm.

(2) Lead spacing tolerances apply
from seating plane to the line
indicated.

SOLDERING
1. By hand

Apply the soldering iron below the seating plane {or not more than 2 mm above it).
If its temperature is below 300 ©C it must not be in contact for more than 10 seconds; if between
300 ©OC and 400 9C, for not more than 5 seconds.

2. By dip or wave

The maximum permissible temperature of the solder is 260 ©C; this temperature must not be in
contact with the joint for more than 5 seconds. The total contact time of successive solder waves
must not exceed 5 seconds.

The device may be mounted up to the seating plane, but the temperature of the plastic body must
not exceed the specified storage maximum. If the printed-circuit board has been pre-heated, forced
cooling may be necessary immediately after soldering to keep the temperature within the permis-
sible limit.

3. Repairing soldered joints
The same precautions and limits apply as in {1) above.

4y,
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L Er PCB8573
BUS

CLOCK/CALENDAR WITH SERIAL 1/0

GENERAL DESCRIPTION

The PCB8573 is a low threshold, monolithic CMOS circuit that functions as a real time clock/calendar
in the Inter IC (I2C) bus-orientated microcomputer systems. The device includes an addressable time
counter and an addressable alarm register, both for minutes, hours, days and months. Three special
control/status flags, COMP, POWF and NODA, are also available. Information is transferred serially via
a two line bidirectional bus {12C). To transfer data a second supply voltage must be present. Back-up
for the clock during supply interruptions is provided by a 1,2 V nickel cadium battery. The time base
is generated from a 32,768 kHz crystal-controlled oscillator,

Features

e Serial input/output bus (12C) interface for minutes, hours, days and months
Additional pulse outputs for seconds and minutes

Alarm register for presetting a time for alarm or remote switching functions
Battery back-up for clock function during supply interruption

Crystal oscillator control {32,768 kHz)

QUICK REFERENCE DATA

Supply voltage range (logic) Vpp—Vss1 1,1t02,6 V —
Supply voltage range (level shifter) Vpp—Vss2 25t060 V E
Crystal oscillator frequency fosc typ. 32768 Hz =
FSlET M|IN SEC DD |
11 9 10 16
:
32768Hz 1.5
vcolly PRE. .LER SELONDS PUNER-ON |15
gsa|3 OSCILLATOR | 15 <|j C()‘Ur\:s'LER —-| neseT —-m
LS
*CT L1 8l .2
. Iga i
4 6
SDA — TIME COUNTER EXTPF
N =
5 S —>
SeL— MINUTES —= HCURS —» Emiz o MONTHS L2 I~
s | ]
| COMPARATOR N — CCip
INPUT ™ ;LZ T T T L "
FILTER
[ | CONTROL ALARM REGISTER —‘ — TEST
LEVEL SHIFTER PCB8573
7ZB6691
Fig. 1 Block diagram.
PACKAGE QUTLINE
16-lead DIL; plastic (SOT-38}.
291
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PCB8573

T

PINNING
1 AQ level shifter input
2 Al level shifter input
A0 II U Yoo 3 COMP comparator output
a1[2] E Vssi 4 SDA serial data line*
. . } 12C bus
comp E E 0sco 5 SCL serial clock line
SDA [Z E oscl 6 EXTPF external power fail flag input
scL E PCBBS73 2] rest 7 PFIN internal power fail flag input
—_ 7] rser 8 Vgso negative supply?
9 MIN one pulse per minute output
PRIN E % sEC 10  SEC one pulse per second output
Vss2 | 8 MIN 11 FSET oscillator set output
7286685 12 TEST test input; must be connected
to Vggp when not in use
Fig. 2 Pinning diagram. 13 0SCl oscillator input
14 0SCO oscillator input/output
15 Vss1 negative supply 1
16 VpD common positive supply

FUNCTIONAL DESCRIPTION
The following is a functional description of the PCB8573.

Oscillator

The PCB8573 has an intergrated crystal-controlied oscillator which provides the timebase for the
prescaler. The frequency is determined by a single 32,768 kHz crystal connected between QSCl and
0SCO. A trimmer {CT) is connected between OSCI and Vpp.

Prescaler and time counter

The prescaler provides a 128 Hz signal at the FSET output for fine adjustment of the crystal oscillator
without loading it. The prescaler also generates a pulse once a second to advance the seconds counter.
The carry of the prescaler and the seconds counter are availabie at the outputs SEC, MIN respectively,
and are also readable via the 12C bus. The mark-to-space ratio of both signals is 1 : 1. The time counter
is advanced one count by the falling edge of output signal MIN. A transition from HIGH to LOW of
output signal SEC triggers MIN to change state. The time counter counts minutes, hours, days and
manths, and provides a full calendar function which needs to be corrected once every four years, Cycle
lengths are shown in Table 1.

* QOutput open drain n-channel.
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Clock/calender with serial /O PCB8573

DEVELOPMENT SAMPLE DATA

Table 1 Cycle length of the time counter

unit number counting carry for content of
of bits cycle following month
unit counter
minutes 7 00 to 59 59 —= 00
hours 6 00 to 23 23—=00
days 6 01+t028 28 —=01 |
or 29— 01 | 2 (see note)
01to 30 30—=01 4,6,9, 11
01 to 31 31—=01 1,3,5,7,8,10,12
months 5 01to 12 12 —01

L

Note: Day counter may be set to 29 by a write transmission with EXECUTE ADDRESS.

Alarm register

The alarm register is a 24-bit memory. It stores the time-point for the next setting of the status flag
COMP. Details of writing and reading of the alarm register are included in the description of the
characteristics of the 12C bus.

Comparator

The comparator compares the contents of the alarm register and the time counter, each with a length
of 24 bits. When these contents are equal the flag COMP will be set 4 ms after the falling edge of MIN.
This set condition occurs once at the beginning of each minute. This information is latched, but can be
cleared by an instruction via the 12C bus. A clear instruction may be transmitted immediately after the
flag is set and will be executed. The effect of both COMP and POWF being set is dependent upon the
master software, Flag COMP information is also available at the cutput COMP. The comparison may be
based upon hours and minutes only if the internal flag NODA (no date) is set. Flag NODA can be set
and cleared by separate instructions via the 12C bus, but it is undefined until the first set or clear
instruction has been received. Both COMP and NODA fiags are readable via the |2C bus.

Power on/power fail detection

If the voltage Vpp—Vgg1 falls below a certain value the operation of the clock becomes undefined.
Thus a warning signal is required to indicate that faultless operation of the clock is not guaranteed.

This information is latched in a flag called POWF (Power Fail) and remains latched after restoration

of the correct supply voltage until a write procedure with EXECUTE ADDRESS has been received.

The flag POWF can be set by an internally generated power fail level-discriminator signal, for application
with Vpp—Vgg1 > VTH1, or by an externally generated power fail signal, for application with
VpD—Vss1 <VTH1. The external signal must be applied to the input PFIN. The input stage operates
with signals of any slow rise and fall times. Internal or external controlied POWF can be selected by
input EXTPF as shown in Table 2.

(i

pH I I.I ps September 1982

293



PCB8573

FUNCTIONAL DESCRIPTION (continued)

Table 2 Power fail selection

et

0
0
1
1

PFIN function

power fail is sensed internal
test mode
power fail is sensed external

no power fail sensed

0 : connected to Vgg1 (LOW)
1 :connected to Vpp (HIGH)

-0 =0

The external power fail control operates by absence of the Vpp—Vggo supply. Therefore the input
levels applied to PFIN and EXTPF must be within the range of Vpp—Vgg1. A LOW level at PFIN
indicates a power fail. POWF is readable via the |2C bus. A power on reset for the |2C bus control is
generated on-chip, when the supply voltage Vpp—Vgg2is 1,6 V -I{Vpp—Vsg7) -12,5 V.

Interface level shifters

The level shifters adjust the 5 V operating voltage (Vpp—Vggo} of the microcomputer to the internal
=+ 1,1 V supply voltage (Vpp—Vsg1) of the clock/calendar. The oscillator and counter are not
influenced by the Vpp—Vsggo supply voltage. If the voltage Vpp—Vgg2 is absent (Vggo = Vpp) the
output signal of the level shifter is HIGH because Vpp is the common mode of the Vpp—Vggo and
the Vpp—Vgg1 supply. Because the level shifters invert the input signal, the internal circuit behaves
as if a LOW signal is present on the inputs, FSET, SEC, MIN and COMP are CMOS push-pull output
stages, for applications the source capability on these outputs is cut off when the supply voltage V

Vpp—Vss2=0.
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Clock/calender with serial 1/0 PCB8573

DEVELOPMENT SAMPLE DATA

CHARACTERISTICS OF THE I°C BUS

The 12C bus is for two-way, 2 line-communication between different 1Cs or modules. The two lines are
a serial data line (SDA) and a serial clock line (SCL). Both lines must be connected to a positive supply
via a pull-up resistor when connected to the output stages of a device. Data transfer may be initiated
only when the bus is not busy.

Bit transfer (see Fig. 3)

One data bit is transferred during each clock pulse. The data on the SDA line must remain stable
during the HIGH period of the clock pulse as changes in the data line ate this time will be interpreted
as control signals.

—1 | |

soA / : .

[
|
|
|
|
|
I
I

1

| data line | change

| stable: | of data

1 data valid | allowed 7787019

Fig. 3 Bit transfer.

Start and stop conditions (see Fig. 4)

Both data and clock lines remain HIGH when the bus is not busy, A HIGH-to-LOW transition of the
data line, while the clock is HIGH is defined as the start condition (S). A LOW-to-HIGH transition of
the data line while the clock is HIGH is defined as the stop condition (P).

U | L

. stop condition
start condition P 7287005

Fig. 4 Definition of start and stop conditions.

System configuration (see Fig. 5)

A device generating a message is a “‘transmitter”’, a device receiving a message is the “'receiver”’. The
device that controls the message is the “‘master’” and the devices which are controlled by the master
are the “slaves’’.

SDA
1 1 1
MASTER SLAVE MASTER
SLAV TER
TRAN_ MITTER/ REéEIViH TRANSMITTER/ TR;T;\AJSSMITTER TRANSMITTER/
RECEIVER RECEIVER RECEIVER
7287004

Fig. 5 System configuration.

W
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PCB8573

CHARACTERISTICS OF THE I%C bus (continued)

Acknowledge (see Fig. 6)

The number of data bytes transferred between the start and stop conditions from transmitter to
receiver is not limited. Each byte of eight bits is followed by one acknowledge bit. The acknowledge
bit isa HIGH level put on the bus by the transmitter whereas the master generates an extra acknowledge
related clock puise. A slave receiver which isaddressed must generate an acknowledge after the reception
of each byte. Also a master must generate an acknowledge after the reception of each byte that has been
clocked out of the slave transmitter. The device that acknowledges has to pull down the SDA line during
the acknowledge clock pulse, so that the SDA line is stable LOW during the HIGH period of the
acknowledge related, clock pulse, set up and hold times must be taken into account. A master receiver
must signal an end of data to the transmitter by not generating an acknowledge on the last byte that
has been clocked out of the slave. In this event the transmitter must leave the data line HIGH to enable
the master to generate a stop condition. (See Fig. 13 and Fig. 14.)

start clock pulse for
condition acknowledgement
|

i !
SCL FROM |
MASTER m M

|
! [—
DATA OUTPUT y
BY TRANSMITTER h
! .
s
DATA OUTPUT -
BY RECEIVER

7287007

Fig. 6 Acknowledgement on the 12C bus.

Timing specifications
Within the 12C bus specifications a high-speed mode and a low-speed mode are defined. The PCB8573
operates in both modes and the timing requirements are as follows:

High-speed mode
Masters generate a bus clock with a maximum frequency of 100 kHz. Detailed timing is shown in
Fig. 7.

X f
SDA
tBUF — tg—| [~ e .—
SCL
—| 'Hp;sTA |*— ™ tHIGH |~
— ‘LOW — -~ — -
tHD;DAT tSU:DAT
SDA
7287013 'SU;STA tsu;sTO

Fig. 7 Timing of the high-speed mode.
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Clock/calender with serial 1/0 PCB8573

DEVELOPMENT SAMPLE DATA

Where:

tBUF tT ILOWmin The minimum time the bus must be free before a new
transmission can start

tHD; STA t: tHIGHmIN Start condition hold time

tLOWmin 4,7 us Clock LOW period

tHIGHMmIN 4 ps Clock HIGH period

tSU; STA 7 tLOWmin Start condition set-up time, only valid for repeated start code

tHD: DAT t -Ous Data hold time

tSU; DAT t° 250 ns Data set-up time

tR t " 1us Rise time of both the SDA and SCL line

tF t 7300 ns Fali time of both the SDA and SCL line

tsy: STO t - tLOWmin Stop condition set-up time

Note

All the values referred to V| and V| |_levels.
WA VAN B S WA AR W
TSN

START ADDRESS R/W  ACK DATA ACK  START ADDRESS R/W ACK STOP
CONDITION CONDITION 7287014

Fig. 8 Complete data transfer in the high-speed mode.

Where:
Clock t| OWmin 4,7 ps
tHIGHmin 4 us
The dashed line is the acknowiedgement of the receiver
Mark-to-space ratio 1:1 (LOW-to-HIGH)
Max. number of bytes unrestricted
Premature termination of transfer allowed by generation of STOP condition
Acknowledge clock bit must be provided by the master

@] PHILIPS w F’e"temb” .
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PCB8573

CHARACTERISTICS OF THE I2C BUS (continued)

Low-speed mode

Masters generate a bus clock with a maximum frequency of 2 kHz; a minimum LOW period of 105 us
and a minimum HIGH period of 365 us. The mark-to-space ratio is 1 : 3 LOW-to-HIGH. Detailed

timing is shown in Fig. 9.

/

SDA
g
«— tgyF — [ [
scL
— 'HD:STA [+ YHIGH — L—‘su DAT
— tow e — e
HD;DAT
SDA
7287015 —> tgy;sTA ——| |<—
'su;sTo
Fig. 9 Timing of the low-speed mode.

Where:
tBUF 77105 s (t_owmin)
tHD; STA 7 365 ps (tH) GHmin)
tLow 130 us = 25 us
tHIGH 390 us + 25 us
tSU; STA 130 us + 25 us*
tHD; DAT t>0us
tSyU; DAT t 22580 ns
iR t<1ups
tp t <2300 ns
tsy; STO 130 us =+ 25 us
Note

All the values referred to V| and V| |_levels, for definitions see high-speed mode.

* Only valid for repeated start code.

208 September 19827 ( PHILIPS
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Clock/calender with serial 1/0

PCB8573

DEVELOPMENT SAMPLE DATA

L L f —

START START BYTE
CONDITION

DUMMY REPEATED ADDRES . ACKNOWLEDGE STOP
ACKNOWLEDGE START CONDITION
CONDITION 7287016

Fig. 10 Complete data transfer in the low-speed mode.

Where:

Clock t| oWmin

THIGHmIn
Mark-to-space ratio

Start byte

Max. number of bytes

Premature termination of transfer
Acknowledge clock bit

Note

The general characteristics and detailed specification of the 12C bus are described in a separate data
sheet (serial data buses) in handbook: ICs for digital systems in radio, audio and video equipment.

130 us = 25 ps

390 us + 25 us

1: 3 (LOW-t0-HIGH)

0000 0001

6

not allowed

must be provided by master

@
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PCB8573

ADDRESSING

Before any data is transmitted on the 12C bus, the device which should respond is addressed first. The
addressing is always done with the first byte transmitted after the start procedure.

Slave address

The clock/calendar acts as a slave receiver or slave transmitter. Therefore the clock signal SCL is only
an input signal, but the data signal SDA is a bidirectiona! line. The clock calendar slave address is shown

in Fig. 11.
MSB LSB
‘ 1 ‘ 1 ‘ 0 ‘ 1 0 | A1 | A0 |R/W
7286686

Fig. 11 Slave address.

The subaddress bits AQ and A1 correspond to the two hardware address pins AO and A1 which allows
the device 1 of 4 different addresses.

Clock/calendar READ/WRITE cycles

The 12C bus configuration for different clock/calendar READ and WRITE cycles is shown in Fig. 12
and Fig. 13.

acknowledge acknowledge acknowledge
from slave from slave from slave
R/W£ hwsa LSBl
CLOCK/CALENDAR " MODE POINTER T oaa
S ADDRESS 0|A MODE POINTER A DATA Al P ‘
P T R R R S T P S T T
| nb, tes T
(n=0,1,2,...) |

auto increment

7286687

Fig. 12 Master transmitter transmits to clock/calendar slave receiver.

This mode is used to set the time counter, the alarm register and the flags. The transmission of the
clock/calendar address is followed by the MODE-POINTER-WORD which contains a CONTROL-nibble
(Table 3) and an ADDRESS-nibble (Table 4). The ADDRESS-nibble is valid only if the preceding
CONTROL-nibble is set to EXECUTE ADDRESS. The third transmitted word contains the data to be
written into the time counter or alarm register.
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Clock/calender with serial 1/0 PCB8573

DEVELOPMENT SAMPLE DATA

Table 3 CONTROL-nibble

C2 |C1 | CO |function
0 |0 |0 |0 |executeaddress
0 |0 |0 |1 |read control/status flags
o |0 1 0 | reset prescaler, including seconds counter; without carry for minute counter
0 |0 1 1 time adjust, with carry for minute counter (see note)
0 1 0 [0 |reset NODA flag
0 1 0 1 set NODA flag
0 |1 1 |0 |reset COMP flag
Note

If the seconds counter is below 30 there is no carry. This causes a time adjustment of max. —30 s.
From the count 30 there is a carry which adjusts the time by max. + 30s.

Table 4 ADDRESS-nibble

B2 |B1 | BO | addressed to:

time counter hours
time counter minutes
time counter days
time counter months
alarm register hours
alarm register minutes
alarm register days
alarm register months

cocoocoocoooo
w0000

w00 —-0O0
—o—_0-=0=0

At the end of each data word the address bits B1, BO will be incremented automatically provided the
preceding CONTRO L-nibble is set to EXECUTE ADDRESS. There is no carry to B2.

Table 5 shows the placement of the BCD upper and lower digits in the DATA byte for writing into the
addressed part of the time counter and alarm register respectively.

Table 5 Placement of BCD digits in the DATA byte

MSB DATA LSB
upper digit lower digit
UD|UC|UB|UA|LD|LC|LB | LA |addressed to:

X |[X |D |D |D |D |b |D |hours

X |D |D |D |D |[D |[D |D |minutes
X |X |D |D |D |D |D |D |days

X |X |X |[D |[D |[D |D (D |[months

Where "“X'" is the don't care bit and "’D” is the data bit.
Acknowledgement response of the clock calendar as the slave receiver is shown in Table 6.
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Clock/calender with serial 1/O

PCB8573

DEVELOPMENT SAMPLE DATA

ADDRESSING (continued)
Table 6 Slave receiver acknowledgement

acknowledge on byte

mode pointer address | mode pointer | data
c2|Cc1|cCo B2 | B1 | BO
010 10 10 {0 I X |X |X |yes yes yes
0]0 |0 |O 1 X [ X | X |vyes no no
00 |0 |1 X | X | X (X |yes yes no
0|0 1 0 X [ X | X | X |vyes yes no
00 |1 1 X | X | X | X |vyes yes no
0|1 0 |0 (X [ X | X | X |yes yes no
0|1 o |1 X | X | X | X |vyes yes no
0 1 1 0 X | X | X | X |yes yes no
0 1 1 1 X | X [ X | X |yes no no
1 X | X | X [ X | X | X [X |yes no no
Where /X"’ is the don’t care bit.
Table 7 Organization of the BCD digits in the DATA byte
| MsSB DATA LSB
upper digit lower digit
urﬂ Uc [UB[UA|LD |LC LB LA addressed 10
0o |0 D |D |D (D D D hours
o |b b D D |D D D minutes
0 |0 |D D D |D D D days
0 |0 |O D |D |D D D months
o (0 (0 |* ** | NODA| COMP | POWF | control/status flags

Where: /D"’ is the data bit.
*

= minutes.
** = seconds.
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PCB8573

RATINGS

Limiting values in accordance with the Absolute Maximum System (IEC 134)

Supply voltage ranges Vpp—Vss1
VDD—Vss2

Voltage on pins 4 and 5

—0,3to+8
—0,3to+8

Vgg2—0,8 to Vpp +0,8

\%
\
V*

Voltage on pins 6, 7, 13 and 14 Vgg1—0,6 to Vpp +0,6 V
Voltage on any other pin Vgg9—0,6 to Vpp +0,6 V
Input current I max. 100 uA
Output current fe) max. 10 mA
Power dissipation per output Po max. 100 mw
Total power dissipation per package Piot max. 200 mwW
Operating ambient temperature range Tamb 0to+70 ©°C
Storage temperature range Tstg —55t0 + 1256 ©C
* Impedance min. 500 Q.
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Clock/calender with serial 1/0 PCB8573

DEVELOPMENT SAMPLE DATA

CHARACTERISTICS
Vgg2 = 0 V; Tamp = 0 to + 70 OC unless otherwise specified

parameter symbol min. typ. | max. unit
Supply

Supply voltage level shifter Vpp—Vss2 |26 5 6,0 \
Supply voltage logic Vpp—Vss1 | 1.1 — 2,6 A

Supply current Vggq
at Vpp—Vgs1 =16V —lgg1 - - 10 HA

Supply current Vggo
at Vpp—Vgg2 =5V
(o = 0 mA on ali outputs) —lgg2 - - |50 HA

Inputs

Inputs SCL, SDA, A0, A1, TEST

Inplit leakage current
at Vpp—Vgs2 =6 V;

Tamb = 25 °C
V=6V I - - |1 pA
V=0V - - - |1 pA

Inputs SCL, SDA, A0, A1, TEST
(level shifter inputs)
at Vpp—Vggp=2,6t06 V

Input voltage HIGH VIH 0,7 xVpp - - \
input voltage LOW ViL — - 0,3xVpp \%

Inputs EXTPF, PFIN
at Vpp—Vgg1 =1,11026V

Input voltage HIGH ViH 0,7 x Vpp—Vss1 - \
Input voltage LOW ViL - — 0,3xVpp—Vss1 |V

Input leakage current
at Vpp—Vgs1 =26 V;

Tamb=25°C
Vi=Vpp I - - |01 kA
V| =Vgg1 -1y - — 0,1 uA
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PCB8573

CHARACTERISTICS (continued)

parameter

symbol

min,

typ.

max.

unit

Outputs
Outputs SEC, MIN, COMP, FSET
(normal buffer outputs)
Output voltage HIGH)
at Vpp—Vgg2 =25V
—lp=0,1mA
at Vpp—Vgg2 =4tob6 V
—lg=0,5mA
Output voltage LOW
at Vpp—Vgg2 =25V
10=03mA
at Vpp—Vggz =4to6 V
lp=16mA
Output SDA
{N-channel open drain)
Output “ON": I =3 mA
at Vpp—Vsgg2=25t06 V
Qutput “OFF" {leakage current)
Vg =6 V;: Tamp = 25°C
at Vpp—Vsg2 =6V

Internal threshold voltage
Power failure detection
Power “ON" reset

atVscL = Vspa = VDD

Rise and fall times of input signals
Input EXTPF
at Vpp—Vsg1 =1,1t0 26V
input PFIN
at Vpp—Vgg1=1,11026 V
(10% to 90% (Vpp—Vss1))
tnput signals except EXTPF and PFIN
at Vpp—Vggp =25ta 6 V
between V|| and V| levels
rise time

fall time

VOH

VOH

VoL

VoL

VoL

VTH1

VTH2

tr, tf

tl’l tf

t
tf

Vpp—0.4

Vpp—0.4

1,5

1,2

2,0

0,4

0.4

0,4

HA

us

us

us
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Clock/calender with serial 1/O

PCB8573

DEVELOPMENT SAMPLE DATA

parameter Tymbol min. typ. max. unit
Frequency at SCL

at Vpp—Vggp =4to6 V
Pulse width LOW (see Figs 7 and 9) tLow 4,7 - - us
Puise width HIGH (see Figs 7 and 9) tHIGH 4 - — us
Noise suppression time constant

at SCL and SDA output T 0,25 1 2,5 us
Input capacitance {SCL, SDA) C - - pF
Oscillator
Integrated oscillator capacitance Cout - 40 - pF
Oscillator feedback resistance Rf - 3 - MQ
Oscillator stability for:

A(Vpp—Vsg1) = 100 mV

at Vpp—Vsst = 1,65 V;

Tamb =25 °C f/fosc - 2x10° — —
Quartz crystal parameters
Frequency = 32,768 kHz
Series resistance Rg - - 40 k)
Parallel capacitance CL — 9 — pF
Trimmer capacitance CTt — 5,25 — pF
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APPLICATION INFORMATION

R: pull -up resistor R E]R
Voo SDA  MASTER DEVIGE
PCDB571 oL MICROCOMPUTER
128 x 8 BIT STATIC CMOS RAM
Vss Jy
s ’
4
32,768 kHz =
4
il w o
"1 |IF At
Cr PCE2111
EXTPF Vpp OSCO OSCl 64 LCD
SDA SEGMENT DRIVER
PCBB573
PFIN sCL
-_— A0 A1 Vss2 TEST Vssi
—_—
= R2 | |R3 8 DIGIT LCD
—_— 12v 1+
- 4 {NiCa) T
— Lo
detection circuit Rep ¢ resistor f°’.
with very high permanent charging
impedance 7 7286688.1
——
12C bus

Fig. 15 Application example of the PCB8573 clock/calendar.

Pu.rqhase of Philips’ C components conveys a license under the
Philips’ PC patent to use the components in the IPC-system

[% provided the system conforms to the PC specifications defined
] by Philips.
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Clock/calender with serial 1/O PCB8573

DEVELOPMENT SAMPLE DATA

16-LEAD DUAL IN-LINE; PLASTIC (SOT-38)

seating plane

Dimensions in mm

22 max ~<—— 8,25max ——
47
max
Y051
P . . . . . . . . min |
- -—1076'  wfl 032
39 4 ;"‘mux :I
34
me i
: T
l22] (1254 ] | | | DU ) E—
max
95
1,4 max 7,6 72550417
16 15 i 13 12 1 10 9
@ Positional accuracy.
[ .
1T @ Maximum Material Condition.
1 2 4 5 6 7 8 (1) antre—lines of all leads are )
within 0,127 mm of the nominal

position shown; in the worst case,
: : the spacing between any two leads
may deviate from nominal by
10,254 mm.

3

top view

(2) Lead spacing tolerances apply
from seating plane to the line
indicated.

SOLDERING

1.

2.

By hand

Apply the soldering iron below the seating plane (or not more than 2 mm above it).

If its temperature is below 300 ©C it must not be in contact for more than 10 seconds; if between
300 ©C and 400 OC, for not more than 5 seconds.

By dip or wave

The maximum permissible temperature of the soldgr is 260 OC; this temperature must not be in
contact with the joint for more than 5 seconds. The total contact time of successive solder waves
must not exceed 5 seconds.

The device may be mounted up to the seating plane, but the temperature of the plastic body must
not exceed the specified storage maximum. if the printed-circuit board has been pre-heated, forced
cooling may be necessary immediately after soldering to keep the temperature within the permis-
sible limit.

. Repairing soldered joints

The same precautions and limits apply as in (1) above.
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PCE2111

LCD DUPLEX DRIVER

GENERAL DESCRIPTION

The PCE2111 is a single chip, silicon gate C-MOS circuit designed to drive an LCD {Liquid Crystal
Display) with up to 64 segments in a duplex manner; specially for low voltage applications. A three-line
bus structure enables serial data transfer with microcomputers. All inputs are C-MOS/N-MOS compatible.

Features

® 64 L.CD-segment drive capability.
® Supply voltage 2,25 to 6,5 V.

® | ow current consumption.

Serial data input.

CBUS control.

One-point built-in oscillator.

°
.
°
® Expansion possibility.

64-SEGMENT LCD

BP1 BP2 ST |emmmm $32
SEGMENT ANALOGUE
BACKPLANE & avers  |° VOLTAGE
r'y » VDD
A 680
DLEN | LaTCHES osc! Co
LLAT F
BUS & ; OR T P
]
cLs conTROL | g | DRIVER CvioER 0sc
DATA —*| conTROL
T _____ V Ro 1 MQ
—>  SHIFT PCE2111
—»| REGISTER Vss
7284581.1

Fig. 1 Block diagram.

PACKAGE OUTLINES

PCE2111P: 40-lead DIL; plastic {SOT-129).
PCE2111T: 40-lead mini-pack; plastic (VSO-40; SOT-168A).
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PCE2111

RATINGS

Limiting values in accordance with the Absolute Maximum System {[EC 134)
Supply voltage with respect to Vgg

Voltage on any pin

Operating ambient temperature range

Storage temperature range

HANDLING

Vbp —-0,3t08 V
Vgs—0,3to Vpp +0,3 V
Tamp —25to +85 OC
Tstg —55 to+ 125 OC

Inputs and outputs are protected against electrostatic charge in normal handling. However, to be
totally safe, it is desirable to take normal precautions appropriate to handling MOS devices {see

‘Handling MOS devices’).

CHARACTERISTICS

Vpp=2,25106,5V;Vgg=0V; Tamp =—251t0 +85 OC; Ry = 1 MQ2; Cy = 680 pF; unless otherwise

specified
parameter condition symbol min. typ. max. |unit
Supply current no external load DD - 10 30 | pA
Display frequency see Fig. 8; T =680 us fLep 60 80 100 Hz
D.C. component
of LCD drive with respect to Vgx Vep - +10 — mV
Load on each segment — — 10 | MQ
driver - — 500 |pF
Load on each backplane - - 1 MS2
driver _ — 5 nF
Input voltage HIGH see Fig, O ViH 2 - - \
Input voltage LOW ViL — — 0,6 A%
Rise time
Vgp to Vgx max. load tr - 20 - us
Inputs CLB,DATA,DLEN | see note
Input capacitance for SOT-129 package CiN — — 10 | pF
for SOT-158A package CIN — — 5 |pF
Rise and fall times see Fig. 2 ty, tf - - 10 | us
CLB pulse width HIGH see Fig. 2 twH 1 - - us
CLB pulse width LOW see Fig. 2 twi 9 - - us
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LCD duplex driver

PCE2111

CHARACTERISTICS (continued)

parameter condition symbol min. typ. max. |unit
Data set-up time

DATA —= CLB see Fig. 2 tSUDA 8 - — us
Data hold time

DATA —= CLB see Fig. 2 tHDDA 8 - - us
Enable set-up time

DLEN ~—= CLB see Fig. 2 tSUEN 1 - - us
Disable set-up time

CLB — DLEN see Fig. 2 tSUD| 8 - - s
Set-up time (load pulse)

DLEN —= CLB see Fig. 2 tSuLD 8 — — us
Busy-time from load

pulse to next start of

transmission see Fig. 3 tBUSY 8 - - us
Set-up time (leading zero)

DATA —= CLB see Fig. 2 tsuLz 8 - - | ms

Note

All times are measured with a voltage swing of minimum V|14 to V| (see Fig. 2).

|f external resistors

are used in the bus lines (see Fig. 9), the extra time constant has to be added.

v
IH 90% 920%
DLEN / \
10%
ViL
v _——
1H 90% ﬂ 90%
i
CLB I'
v 10% 10% I Y10% 10%
iL
| |-ty - |-t
v ——
H 90% 80%
DATA /<
10% 10%
viL --=
— | 4—' —|
tSUEN ‘ supA LI e typpa tsuDl 'suLD
- tgyLz > le— tyy — lo—o twL —
7286694.1 ENABLE DATA  DATA DISABLE  LOAD

Fig. 2 CBUS timing.
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PCE2111

oLen | -

tgusy *‘ L

cte [t
4 5 6 7 8 32

’ 1 1 2 3 33 34 ? 35
PR L P

test leading zero load pulse
DATA _

bitno. 0 1 2 3 4 5 6 7 31 32 33

output 4 1 §2 S3 S4 S5 S6 S7 S$31 832 f

leading zero load bit
7283444.2A

Fig. 3 CBUS data format.

Notes to Fig. 3

An LCD segment is activated when the corresponding DATA-bit is HIGH.

When DATA-bit 33 is HIGH, the A-latches (BP1) are loaded. With DATA-bit 33 LOW, the B-latches
(BP2) are loaded. CLB-pulse 36 transfers data from shift register to selected latches.

The following tests are carried out by the bus contro! logic:

a. Test on leading zero.

b. Test on number of DATA-bits.

c. Test of disturbed DLEN and DATA signals during transmission.

If all test conditions are not fullfilled, no action follows the load condition (load pulse with DLEN is
LOW) and the driver is ready to receive new data.
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LCD duplex driver

PCE2111
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Fig. 4 Output resistance of backplane and
segments,

7282809.1
100
fLep
tH2) typ
75
,
50

6 8
Vpp (V)

Fig. 5 Display frequency as a function of
supply voltage; R,Cg, = 680 us.

Tamb = —400C; — — — Tgp = + 25 9C; Tamb = —40 0C; — — — Tamp = + 25 OC;
—+—-Tamb=+8509C. — - — Tamp =+850°C.
7282808.1 20 7282810.1 —
J_P I . /. =
200 - (uA) %3
\ -l : Z
fLeo \ B te |/
(Hz} | + - - ,f//
. 10
100 L typ 4
Py
I i 5
= ~—
|
0 [ ol | |
0 400 800 1200 1600 0 2 4 3 8
RoCyq tus) Vop (V}
Fig. 6 Display frequency as a function of Fig. 7 Supply current as a function of
Rg x Co time; Tamp = 25 °C. supply voltage.
Tamb=—40°C; — — — Tymp = +25 OC;
~-—Tamp =185 9C.
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PCE2111 L
OFF/OFF ON/OFF OFF/ON ON/ON
_L‘J_L . I_| L .LIJ_L . I_| L| e
L .
-LI_IJ- _IJ_LL ]_‘J_L BP2-Sx
E | | 7284580
= — fLCD -—
Fig. 8 Timing diagram.
BUS DRIVER PCE2111
Vpp2 VpbD1
£
R 4 1k 'J
N — e
-~ 100k 1 1
ry
Vss Vss
7283448.18
Fig. 9 [nput circuitry.
Note to Fig. 9

Vgg line is common. In systems where it is expected that Vppo > Vpp1 + 0,5 V, a resistor should
be inserted to reduce the current flowing through the input protection.
Maximum input current < 40 uA.
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PCE2111

LCD duplex driver
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PCE2111

PINNING
cLB [ U 40| DLEN Supply

2 Vpp Positive supply
Vop | 2 E DATA 4  Vgg Negative supply
oscl3 3__8, BP1 Inputs

3 O0SC Oscillator input
Vss [ 4] 37] BP2 39 DATA Dataline ]

40 DLEN Data line enable CBUS
S32|5 E §1 1 CLB Clock burst J
§31]6 EI S2 Outputs

38 BP1 | Backplane drivers (common of
S30 | 7 [34] 53 37 BP2 | LCD)
s29 8 3__3| sS4 S1 to $32 LCD driver outputs

s28 9 [32] s5
s27 [10] [31] s6
e PCE2111 e
s25 [12] [29] s8
s24 [13] 28] 59
$23 [14] 27] s10
s22 15 26] s11
s21 [16] 25] s12
520 [17] 24] 513
s19 [18] 23] 514
s18 [19] 22] s15

517 [20] 21] s16

7Z82806.1A

Fig. 11 Pinning diagram.
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PCE2111

LCD duplex driver

40-LEAD DUAL IN-LINE; PLASTIC (SOT-129)
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SOLDERING

See next page.
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PCE21M

SOLDERING

1. By hand

Apply the soldering iron below the seating plane (or not more than 2 mm above it).
If its temperature is below 300 ©C it must not be in contact for more than 10 seconds; if between
300 9C and 400 ©C, for not more than 5 seconds.

2. By dip or wave

The maximum permissible temperature of the solder is 260 9C; this temperature must not be in
contact with the joint for more than 5 seconds. The total contact time of successive solder waves
must not exceed 5 seconds.

The device may be mounted up to the seating plane, but the temperature of the plastic body must
not exceed the specified storage maximum. If the printed-circuit board has been pre-heated, forced
cooling may be necessary immediately after soldering to keep the temperature within the permis-
sible limit.

3. Repairing soldered joints
The same precautions and limits apply as in (1) above.
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LCD duplex driver J L PCE2111

40-LEAD MINI-PACK; PLASTIC (VSO-40; SOT-158A)

15,5 max [ 9,0 max
1,0 2,65
_.min‘_ > max [ hBmax———
1,051 e mél |
0,35 7 235 27 7% == -
e aw +
/‘_ﬂ_
0,42 ' X 1’5 +S;}§‘ 02*2
oo illpam i Xt
| e ~—12,8max —
0,762 7285296.3
i
21 top view

Dimensions in mm

M Maximum Material Condition.

TEST SOCKET

I

I

I

I

|
20 Q} Positional accuracy.
Catalogue no.: 7332 150 07601

SOLDERING
1. Soldering iron or pulse heated solder tool

Apply the heating tool to the flat part of the pin only.

Limit the contact time to maximum 10 seconds up to 300 ©C, or 5 seconds up to maximum 400 OC.
When using the proper tools, up to 20 pins (at one side of the device) can be soldered in one
operation with 2 to 5 seconds and 270 to 320 °C.

2. By dip or wave

The maximum permissible temperature of the solder is 260 ©C. The permissible total time of
immersing the whole package in the bath is 10 seconds, if it is allowed to cool down to less than
150 OC within 6 seconds.

3. Repairing soldered joints

The same precautions and limits apply as in (1) above.
If the vertical part of the pin needs heating, reduce the soldering iron temperature to 260 ©C.

Note: the PCF8577 with 12C-bus interface will be available soon.
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Multi-tone ringer
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J L PCD3360

PROGRAMMABLE MULTI-TONE RINGER

The PCD3360 combined with a transducer {loudspeaker) and some external parts can replace the
electro-mechanical bell in telephone sets. It meets European postal requirements, particularly with
regard to over-voltage protection and input frequency selectivity. Moreover, since the loudspeaker is

driven in class D, a transformer is not required.

Features

4 customer-defined mask-programmable tone sequences

4 selectable repetitive rates

3 selectable impedances

7 basic frequencies and a pause

optional automatic swell in two steps

programmable input-frequency limits

mask-programmable waveform

compatibie with electro-dynamic and piezo-electric transducers
output for optical signal

QUICK REFERENCE DATA

Non-repetitive peak-voltage
Continuous voltage on a-b input
Available frequencies

Number of intervals per tone sequence
Lower frequency limits

Upper frequency limit

Impedance settings

Switch-on delay

max. 5 kV
max, 220 V

533, 600, 667, 800,
1000, 1066 and 1333 Hz

16 or 15

13,33 or 20 Hz

30 or 60 Hz
7,10,50r 17,6 k&2

max. 100 ms

Encapsulation: SOT-38 {16 pin DIL plastic)
SOT-97A (8-pin DIL plastic) optional

PHILIPS
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PCD3360

Application information

509
R3
Bzwo3 (o 150
-cas o
c2 BAWS2
"
3,3nF 5 c3
mH
1N5060 162F
(ax) c4 | I
alb
Voo 781 752 RRI1RRZ
line EN otsp |
PCD3360 o2
bla osc ooFT
Cc1 1k Vgg FL FH DM IS1 I1S2 EM
1uF (5W)
R4
7289962
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4-digit watch circuit
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DEVELOPMENT SAMPLE DATA
This information is derived from development samples MJ123
made available for evaluation. It does not necessarily
imply that the device will go into reqular production,

4-DIGIT/5-FUNCTION LCD WATCH CIRCUIT

GENERAL DESCRIPTION

The MJ123 is a single chip, silicon gate C-MOS watch circuit with five functions. It is designed to drive
a 3% or 4-digit, low voltage, liquid crystal display (LCD). Only two single-pole, single-throw switches
are required to accomplish all display and setting functions. The circuit provides a full calendar function,
which needs to be reset only once every four years. A bonding option allows the selection of 12-hour
or 24-hour display mode.

Features
® Driving standard 3% or a 4-digit LCD.
® 12 months calendar memory.
® One push button controls display.
® Using single 1,56 V battery.
e Displaying time, month-date or seconds.
® Additional alternating time-date display mode.
® ‘Voltage doubler.
® Option for 12-hour/24-hour operation. —_—
® Quartz crystal and trimmer are the only external oscillator components. —_—
Voo _ Voo =
I
c1 32768 Hz &
Dl_ /TST
OSC IN 0OSC OUT 1
MJ123
0——' 1/64 »——[ 1716
TR |
o o -1—
! DSA L
0——_| T MONTH DAY AM/PM HOUR MINUTE SECOND
SET
o CONTROL  |— |1/12 I——I 1/N
-
Vbbb DOUBLER l 4‘
12/24 H
DER / SEGMENT DRIVER
DECODER / SEGMEN VE —0\."‘,
!
Vop
512Hz caP VH Vop  |Vss 7284101.A
—“——-—{ BP —
c2 C3 LJ' 1.5V segment drivers
wr to LCD display
Fig. 1 Block diagram.
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MJ123

DISPLAY MODES

TIME (1) -

DATE {2)

(1) 12-hour or 24-hour display operation.
Fig. 2 Examples of normal display modes.

SECONDS

7278848.A

All display and setting operations are controlled by two inputs, the display (DSA) input and the SET
input. For normal operation only input DSA is used. Both inputs have an internal pull-down so that
single-pole, single-throw contacts may be used.

DSA DSA
{watch starts) f
L DSA
NORMAL _— DSA 'S S
DISPLAY MODE - i
TIMER
SET l
ALTERNATING —DsA P
DISPLAY MODE P :
DSA
SET l
SET MONTH « bsa
=
wr
w
SET DAY
SET HOUR

SET MIN @—— DSA (watch stops)
7Z84102.A

Fig. 3 Operation diagram.
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4-digit/5-function LCD watch circuit MJ123

DEVELOPMENT SAMPLE DATA

Normal display mode

In this mode the HOURS-MINUTES will be displayed continuously with flashing colon. By pressing
the DSA button, the circuit will display MONTH-DATE for two seconds and return to HOURS-
MINUTES automatically. [f display of MONTH-DATE in excess of 2 seconds is desired, the DSA
button is held in the depressed condition for the required time period. For SECONDS display push
the DSA button twice within 2 seconds. By pressing DSA a third time, the read-out will return to
HOURS-MINUTES.

Alternating display mode

By pressing the SET button once, the watch will alternately display HOURS-MINUTES then MONTH-
DATE for one second intervals. Depressing DSA will call-up seconds, depressing DSA again restores
the alternating display mode.

Set mode
Detailed setting procedure:
To set the watch, use the following procedure {(normal display mode is assumed}:

1. Depress the SET button; circuit will advance to the alternating TIME/DATE display mode.

2. Depress the SET button until the display shows MONTH (shown in most-left digits).
Release the SET button.

3. Depress the DSA button to advance MONTH to the proper value. Release the DSA button.

4. Depress the SET button until the display shows DATE {in most-right digits). Release the SET
button.

5. Depress the DSA button to advance DATE to the proper value. Release the DSA button.

6. Depress the SET button until the display shows HOURS {shown in the most-left digits); A or P is
shown in the most-right digit (12-hour mode only). Release the SET button.

7. Depress the DSA button to advance HOURS to the proper value. Release the DSA button.

8. Depress the SET button until the display shows MINUTES (shown in the most-right digits) and
colon. Release the SET button.

9. Depress the DSA button to advance MINUTES to approximately one minute past the present
time. Release the DSA button. Depressing the DSA button also resets the seconds-counter to zero
and hold.

10. Depress SET button until the display shows HOURS and MINUTES. Release the SET button (the
watch is still on hold).

11. When the time reaches the start of the minute (set in step 9 and shown on the display), depress
the DSA button. The seconds-counter is then restarted and the watch is in the normal display
mode.

12-hour/24-hour operation

A bonding option allows the selection of either 12-hour or 24-hour operation. If terminal ‘12/24H’ is
left open, the circuit operates in the 12-hour cycle, if this terminal is connected to Vpp, 24-hour
operation is maintained.

Voltage doubler

The circuit has a built-in voltage doubler {for LCD driving), which needs two external capacitors C2
and C3 (see Fig. 1).

PHILIPS 7 (January1981
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MJ123

Testing

A test input (TST) is furnished to facilitate high-speed testing of the chip. A test reset input (TR)

resets the circuit in a defined state: January 1st, 1:00 (AM)0O0 seconds for the 12-hour operation and
0:00(AM) for the 24-hour operation. Both inputs have an internal pull-down which allows these inputs
to float during normal operation.

For segment test {all segments on}), both DSA and SET have to be connected to Vpp at the same time,
afterwards the watch is in the reset state.

( Al A2

A3 A4
\__/ \ __/ \ __/
61 B1 F2 G2 F3 63 B3 F4 G4 B4
.. L/ & &
AR
D3

F1 B2
E‘I. C1 E2 .02 P E3 C3 E4' ca

\ D1 D2
7278827

Fig. 4 Segment designation of LCD.
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4-digit/5-function LCD watch circuit

MJ123

DEVELOPMENT SAMPLE DATA

RATINGS

Limiting values in accordance with the Absolute Maximum System {IEC 134)

Supply voltage with respect to Vgg
Supply voltage with respect to Vy

Voltage on terminals OSCIN, OSCOUT, 512 Hz,
SET, DSA, TST

Voltage on terminal CAP
Voltage on all other terminals
Storage temperature

Operating ambient temperature

CHARACTERISTICS

Vpp =0V;Vgg=—1,5V; Tagmp = 25 OC; quartz crystal parameters

VDD
VDD

Tstg
Tamb

max.
max.

max.
max.
max.

Vpp + 0.3 to Vgg —0,3
Vgg +03toVy —0,3
Vpp+0.3tovVy —03

< < <

—55 to + 125 OC
—10to +70 °C

: = 32768 Hz, Rg may = 40 k;

Cp =81to 10 pF.

parameter condition symbol min. | typ. | max. | unit
Supply voltage Vgs -1,2 | - -1,7 |V
Segment driver output

resistance (both states) lg=10uA - 20 - k&2
Back-plane driver output

resistance {both states) Ig =10 uA - 1 - k&2
512 Hz output resistance

(both states) 1o =10 pA - 6 - k2
Supply current C2=C3=50nF

no loads connected | Igg — 1,2 2,5 MA

Display driver voitage C2=C3=50nF Vy — 2,8 — \%2
Input current input connected to

DSA; SET Vpp; VH=-3V 10 30 60 HA
Input current input connected to

12/24 H Vpp; VH=-3V — 0,1 - HA
Oscillator polarization

resistance 5 15 50 M
Oscillator output

capacitance - 40 — pF

@ PHILIPS W Fa”“a'”gm
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MJ123

VDD

TST

BP

CAP, 512 Hz
OSCIN
0SCOUT
12/24H

3 z2 %
a o 23 = S
=) QO In o O > -~
H g O oo do
¢ | O -
E2 | [ O
02 | O O
c2 [ g
PO
33 8 | O MJ123 0
™ b3 |0 O
c3 | O O
E4 | O |
pa | [ O
ca | O [
§ O ooUo ooogog
0
of B B E8S8 3 ETQ
3mm —— »
Yy 7284099.A

Fig. 5 Bonding pad locations; 38 terminals.

setting sequence advance button
date, seconds, display/counter advance button

test reset
supply voltage {(—1,5 V)

supply voltage LCD driver {(—3,0 V)

most positive supply voltage (O V)

high-speed test control input

32 Hz back-plane driver (common of LCD display)
voltage doubler capacitor terminals

input of oscillator inverter

output of oscillator inverter
selects 12-hour or 24-hour operation

ADEG1
B1
G2
F2
A2
82

G3
F3

A3
B3
G4
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4-digit/5-function LCD watch circuit MJ123

DEVELOPMENT SAMPLE DATA

Bonding pad locations
All x/y coordinates are referenced to left-hand bottom corner (0/0).

Dimensions in um

pad X y pad X y
SET . 400 150 bottom G4 2830 400 right
TST 810 | | B3 [ 660 |
TR 1120 | 150 | A3 | 910 |
Vsg 1320 | 180 F3 | 1160
VDD 1630 | 150 l G3 | 1410 l
DSA 1920 | | B2 1660 |
B4 2210 | | | A2 | 1920 |
A4 2470 | | F2 l 2170 |
F4 2720 | 150 bottom G2 | 2420
B1 | 2670 |
ADEGT 2830 | 2920 right
B8P 240 3180 | top ca 150 400 left
CAP 790 | | D4 | 630 |
512 Hz 1070 | | E4 | 870 |
0SCIN 1800 l l c3 l 1110 |
0SCOUT 2010 D3 1350 |
Vi 2310 | | £3 | 1590
12/24H 2520 | 3180 | top P | 1830 |
c2 | 2065 l
D2 | 2300 |
£2 2540 |
cl 150 2780 left
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MJ123
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OTHER COMPONENTS FOR TELEPHONE SUBSCRIBER SETS
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Protection of telephone sets
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TRANSIENT SUPPRESSOR DIODE

The BZW14 is a zener diode suitable for transient suppression in telephony equipment.

QUICK REFERENCE DATA

Maximum stand-off voltage 172V
Maximum clamping voltage at 50 A peak (6/320 us) 28 V
Maximum non-repetitive peak reverse current 50 A
Maximum leakage current at maximum stand-off voltage 40 pA
Encapsulation SOD-64

APPLICATION DIAGRAM

cradle

line

ELECTRONIC
SPEECH & DIAL
CIRCUIT

bell

7289963

For lower forward voltage-drop across the bridge, two Schottky-barrier diodes BAT85 may be used
instead of the BAV10 diodes.

@ PHILIPS
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2322 672 98001

PTC THERMISTOR

For use as a current stabilizer to compensate for variations in telephone line resistance.

QUICK REFERENCE DATA

Resistance at 25 °C 11602 +25Q
Minimum resistance at 155 °C (Vpy|ge = 33 V} 15 k§2
Typical switching temperature 97 oC
Minimum temperature coefficient 10%/°C
Maximum d.c. voltage 33V
Operating temperature range
at zero power —2590C to + 155 °C
at maximum voltage +50Cto+550C
MECHANICAL DATA Dimensions in mm
Outlines

—»| O069max |e—

96
13,3 Max
max l
07 9, _»| |« 32
Y-015 +0,2
‘ ‘ ] ‘ 72724893
— -— —| |-—
2,54%03 1,05

1,00
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2322 670 90003

PTC THERMISTOR

For use as a current stabilizer to compensate for variations in telephone line resistance.

QUICK REFERENCE DATA

Resistance at 25 °C

Typical switching temperature
Minimum temperature coefficient
Maximum d.c. voltage

Maximum response

Operating temperature range
at zero power

at maximum voltage

12002 +30Q
150 °C
8%/°C

34V

2s

—259C 1o + 155 0C
+5to+550C

MECHANICAL DATA
QOutlines: SOD-27

Dimensions in mm

not tinned
2 o
max muxr —
N ] | | =
+0,05 82,4 —
205" 7 ———r—— ’__“__ +02 —
t
a—— 25,4 min T,L+04 25,4min —
rzssen
Configuration of bandolier
displacement hetween
any two components
+ﬁ T T o8mex
- r_
e
ot ] —
i e———— . s
Se== — =
|
12 LA . =5
max —— 7——'\::;;::Z’J:f_“_. i
4 [S S
V,MJ\ J
J 135 - 8 - By -
L«g —— 53315 === -
|184-B2|s1.2 20, 2a
345
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2322 599 91001
2322 599 91002

PVP MODULES

For protection of telephony equipment against lightning and direct contact with external voltages. They
each comprise two PTC thermistors electrically and thermally coupled to a voltage-dependent resistor.

QUICK REFERENCE DATA

...91001 ...91002
Maximum non-repetitive transient current |5y 25 A (8/20 us) 25 A (8/20 us)
Maximum voltage at |y 250 vV 310V
Typical RpTc @ Tymp =70°C 2x20Q 2x200Q
Maximum continous IpT¢ @ Tymp =70 °C 60 mA 60 mA
Maximum response at ipT¢c > 1,6 A 3s 3s
Input current (supply 220 V via 20 2) 15 mA 15 mA
CIRCUIT DIAGRAM
+8
-u
+8 1z8¢° 80
MECHANICAL DATA Dimensions in mm
Outlines
i- - 16—
| R
B
' 2
sl e t0t6 ! a

1 vﬁ
I 4+ 7242979
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2322 595 90001

VOLTAGE DEPENDENT RESISTOR

metal oxide disc

For protection of telephone sets with current loop interrupt dialling.

QUICK REFERENCE DATA

Maximum non-repetitive transient current |5 (1/700 ps) 25 A

Maximum voltage at | 5% 285V

Minimum low-current voltage 60V @ 10 uA
130V@1mA

MECHANICAL DATA Dimensions in mm

Outlines

1289.78
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2322 594 90005
2322 594 90008
2322 594 90009

VOLTAGE DEPENDENT RESISTOR

metal oxide disc

For protection of telephone sets with current-loop interrupt dialling.

QUICK REFERENCE DATA

90005 90008 90009
Maximum non-repetitive transient current I,y 22A(7/700ps) 55A(8/20us) 50 A (8/20 ps)
Maximum voltage at |ax 200V 160 V 230V
Minimum low-current voltage 103 v 68 V 100V
@ 0,1 mA @ 10 uA @ 1 mA
MECHANICAL DATA Dimensions in mm
Outlines
7
| max [*7
\

7289977
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2322 593 90001

VOLTAGE DEPENDENT RESISTOR

metal oxide disc

For protection of telephone sets with current loop interrupt dialling.

QUICK REFERENCE DATA

Maximum non-repetitive transient current Iy, (8/20 us) 22A
Maximum voltage at | 5% 200V
Minimum low-current voltage 90V @1mA
MECHANICAL DATA Dimensions in mm
Outlines

_amex_

7289976

PHILIPS W(






PHILIPS

e






DEVELOPMENT SAMPLE DATA

This intormation is derived from development samples BST72
made available for evaluation. |t dogs not necessarily
imply that the device will go into regular production.

N-CHANNEL VERTICAL D-MOS TRANSISTOR

N-channel vertical D-MOS transistor in TO-92 variant envelope and designed for use in telephone ringer
circuits and for application with relay, high-speed and line-transformer drivers.

Features:

® Direct interface to C-MOS, TTL, etc.
® High-speed switching
® No second breakdown

QUICK REFERENCE DATA

Drain-source voltage Vps max. 80 V
Drain-source voltage (non-repetitive peak; tp < 2 ms) VDs(sm) max. 100 V
Gate-source voltage (open drain) VGso max. 20V
Drain current {d.c.} Ip max. 03 A
Total power dissipation up to Tamp = 25 0C Ptot max. 0,83 W
Drain-source ON-resistance
Ip =150 mA; Vgs =5 V RDSon typ. 1(7) g
Transfer admittance
Ip=200mA;Vpg=5V;f=1kHz lygsl typ. 150 mS
MECHANICAL DATA Dimenstons in mm
Fig. 1 TO-92 variant.
2
d
|
I
Sl
A
19 “rd )
| ) S — 1 0,40

——d \Q | *min

7ZB3886A S

|<— 5,2max +| 12,7min
|:_.—JT |i 0,49
" * max
| O = .
max
¥’ ]
1 72709941

diameter within 2,5max ‘
is uncontrolled -
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BST72

RATINGS

Limiting values in accordance with the Absolute Maximum System (IEC 134)

Drain-source voltage Vps max. 80 V
Drain-source voltage (non-repetitive peak; tp < 2 ms) Vps(sv) max. 100 Vv
Gate-source voltage {open drain) VGso max. 2V
Drain current (d.c.) Ip max. 300 mA
Drain current {peak) IDMm max. 600 mA
Total power dissipation up to Tgmp = 25 °C* Ptot max. 0,83 wW
Storage temperature Tstg —656t0 +150 °C
Junction temperature Tj max. 150 °C

THERMAL RESISTANCE
From junction to ambient* Rih j-a 160 K/W

CHARACTERISTICS
Tj=25 OC unless otherwise specified
Drain-source breakdown voltage

Ip=100uA;Vgg=0 V(BR)DS > 80 V
Drain-source leakage current
Vps=60V;Vgg=0 Ipss < 1.0 uA
Gate-source leakage current
VGs=20V;Vpg=0 Igss < 100 nA
Gate-si)u rce cut.-off voltage > 15V
Ip="1,0mA;Vpg=Vgs VirGs < 35 v
Drain-source ON-resistance (see Fig. 4)
typ. 78
Ip =150 mA; Vgg =5V RDSon <yp 109
Transfer admittance at f = 1 kHz
Ip =200 mA;Vpg=5V lytsl typ. 150 mS
Input capacitance at f = 1 MHz
Vps=10V;Vgg=0 Cis typ. 15 pF
Qutput capacitance at f = 1 MHz
Vpg=10V;Vgg=0 Cos typ. 13 pF
Feedback capacitance at f = 1 MHz
Vps=10V;Vgg=0 Crs typ. 3 pF
Switching times (see Figs 2 and 3) o 4 ns
In = . = . = .
D =200 mA; Vpg=50V;Vgg=0to 10V ton < 10 ns
typ. 4 ns
foff < 10 ns

* Transistor mounted on printed circuit board, max. lead length 4 mm.
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N-channel vertical D-MOS transistor BST72

90% Y-
Vp=50V
INPUT
F10%

1°VJ-—|— l ouTPUT

0 I 10%
500

— toff 1w
7288773 7288775

Fig. 2 Switching times test circuit.

Fig. 3 Input and output waveforms.

<
[y
<
)
i)
]
a
<§( 108, ey 7288777.1
v SEEETN= =
= (1 - ! !
=4 D 71 = —
w (mA) 11 5V ] —_—
z ERREEE =5 =
o 102 L LT A 5 -
I e —
g e e i o1 ,.' i -
i 1 B -
[a] I
I
10 =
, [ [[]]
0 5 Rpgen(@ 1
Fig. 4 Tj=25OC; typ. values.
Application information: see PCD3360
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DEVELOPMENT SAMPLE DATA

This information is derived from development samples
made available for evaiuation. It does not necessarily
imply that the device will go into regular production.

BST74

N-CHANNEL VERTICAL D-MOS TRANSISTOR

N-channel vertical D-MOS transistor in TO-92 variant envelope and intended for use as line current
interruptor in telephone sets and for application with relay, high-speed and line-transformer drivers.

Features:

® Direct interface to C-MOS, TTL, etc.
® High-speed switching
® No second breakdown

QUICK REFERENCE DATA

Drain-source voltage Vps max 200 Vv
Gate-source voltage {open drain) VGso max 2V
Drain current (d.c.) Ip max 04 A
Total power dissipation up to Tgmpp = 25 °C Piot max 1w
Drain-_source ON-resistince typ. 6 Q
Ip=400mA; Vgg =10V RDbson max 12 Q
Transfer admittance
Ip=400mA; Vpg=15V;f=1kHz lyfs! typ. 250 mS
MECHANICAL DATA Dimensions in mm E
Fig. 1 TO-92 variant. -
2
d
|
1
L.
A
1 g AT;
I
-
o oso
7283886A S \Q , pmin
3 I —
~— 5,2max *r 12,7min
— ,i 0,49
' max
= 3
. 1
1 72709941
diameter within 2,5max ‘
is uncontrolled - -
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BST74

RATINGS

Limiting values in accordance with the Absolute Maximum System (IEC 134)

Drain-source voltage Vps max. 200 Vv
Gate-source voltage (open drain) VGso max. 20 V
Drain current (d.c.) Ip max. 400 mA
Drain current (peak) IDm max. 800 mA
Total power dissipation up to Tgyp = 25 0C* Piot max. 1w
Storage temperature Tstg —65to +150 °C
Junction temperature Tj max. 150 °C

THERMAL RESISTANCE
From junction to ambient*® Rth j-a 126 K/W

CHARACTERISTICS
Tj= 25 OC unless otherwise specified
Drain-source breakdown voltage

Ip =100 uA; VGg =0 V(BR)DS > 200 VvV
Drain-source leakage current
Vpg=160V;Vgg=0 IDss < 10 pA
Gate-source leakage current
Vgs=20V;Vpg=0 lGss < 100 nA
Gate-source cut-off voltage
Ip=1 mAc?VDs=V<gs V(P)GS > sy
< 35V
Drain-source ON-resistance {see Fig. 4) . 6 Q
Ip =400 mA; Vgg =10V R YP-
D M YGS DSon min, 12 Q
Transfer admittance at f = 1 kHz
Ip=400mA; Vpg =15V lYfgl typ. 250 mS
Input capacitance at f= 1 MHz
Vps=10V;Vgg=0 Cis typ. 30 pF
Output capacitance at f = 1 MHz
Vps=10V;Vgg=0 Cos typ. 25 pF
Feedback capacitance at f = 1 MHz .
Vps=10V;Vgg=0 Crs typ. 6 pF
Switching times (see Figs 2 and 3)
Ip=400mA; Vpg=50V;VGgg=0t0 10V ton < 10 ns
toff < 15 ns

* Transistor mounted on printed circuit board, max. lead length 4 mm, mounting pad for collector
{ead min. 10 mm x 10 mm.
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N-channel vertical D-MOS transistor BST74

DEVELOPMENT SAMPLE DATA

90% %
Vp=50V
INPUT
F10%
90%
10VJ_|_ l ouTPUT
0 i 10%
500
>l ton I > toff
7288773 7288775

Fig. 2 Switching times test circuit. Fig. 3 Input and output waveforms.

104 y . 7ZB8778
T T
i :
|
D i i
(mA) ]
Vgg=10V
109
=s5v ]
w |
102 |
f
i Il
ol |
0 10

Rpson ($2)

Fig. 4 Tj=25 oC.
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DEVELOPMENT SAMPLE DATA

This jnformation is derivad from development samples BST76
made available for evaluation. It does not necessarily
imply that the device will go into regular production.

N-CHANNEL VERTICAL D-MOS TRANSISTOR

N-channel vertical D-MOS transistor in TO-92 envelope and designed for use as line current interruptor
in telephone sets and for application with relay, high-speed and line-transistor drivers.
Features:

® Direct interface to C-MOS, TTL, etc.
e High-speed switching
® No second breakdown

QUICK REFERENCE DATA

Drain-source voltage Vps max. 150 V
Drain-source voltage {non-repetitive peak; <2 ms) VDS(Sm) max. 200 vV
Gate-source voltage {open drain) VGEso max. 20V
Drain current (d.c.) Ip max. 04 A
Total power dissipation up to Tamp = 25 ©C Ptot max. 1.0W
Drain-source ON-resistance
- ] s typ. 780
Ip=15mA;Vgg=3V RDSon < 10 Q
Transfer admittance
Ip =400 mA; Vpg=15V;f=1kHz lysgl typ. 250 mS
MECHANICAL DATA Dimensions in mm
Fig. 1 TO-92 variant.
2
d
-7
!
-£-
Tg ‘rr
1
-4
| - 1 +0"‘0
7283886A ; \Q pmin

< 5,2max —>je——— 12,7min ——————
] ! { 0,49
. * max

O B 1

. ]

1 72709941
diameter within 2,5max ’ ‘
— -—

is uncontrolled
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BST76

RATINGS
Limiting values in accordance with the Absolute Maximum System {IEC 134)
Drain-source voltage Vps max. 150 Vv
Drain-source voltage (non-repetitive peak; tp, < 2 ms) VDs(svy max. 200 v
Gate-source voltage {(open drain) VGso max. 20V
Drain current {d.c.) Ip max. 04 A
Drain current (peak) Ipm max. 08 A
Total power dissipation*
up to Tamp =25 °C Piot max. 1w
up to Tp = 50 ©C Piot max. 8 W
Storage temperature Tstg —66to +150 °C
Junction temperature Tj max. 150 °C
THERMAL RESISTANCE
From junction to ambient* Rth j-a 125 K/W
CHARACTERISTICS
Tj=25 OC unless otherwise specified
Drain-source breakdown voltage
Ip=100pA; Vg =0 V(BR)DS > 150 V
Drain-source leakage current
Vpg=120V;Vgg=0 Ipss < 10 uA
Gate-source leakage current
VGs=20V;Vpg=0 lGss < 100 nA
Gate-source cut-off voltage
Ip=104A; Vps =VGs Vip)as z 23 :/,
Drain-source ON-resistance {see Fig. 4
rlaD=15 mA; Vgg=3V ( o Rpson gp. 1(7) g
Ip=400mA; Vgg=10V Rpson typ. 6 Q
Transfer admittance at f = 1 kHz
Ip=400mA; Vpg=5V lytsl typ. 250 mS
Input capacitance at f = 1 MHz
Vps=10V;Vgg=0 Cis typ. 30 pF
Output capacitance at = 1 MHz
Vps=10ViVgg=0 Cos typ. 25 pF
Feedback capacitance at f = 1 MHz
Vpg=10V;Vgs=0 Crs typ. 6 pF
Switching times (see Figs 2 and 3)
Ip=400mA;Vpg=50V;Vgs=0to 10V ton < 10 ns
toff < 15 ns

* Transistor mounted on printed-circuit board, max. lead length 4 mm, mounting pad for drain lead
min. 10 mm x 10 mm.
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N-channel vertical D-MOS transistor BST76

DEVELOPMENT SAMPLE DATA

90%
Vp=50V
INPUT
F10%
10«_'_'—]_ l ouTPUT
[
o 10%
500
> Toff I=—
7288773 7288775

Fig. 2 Switching times test circuit. Fig. 3 Input and output waveforms.

104 7Z88779.1
Ip I 22
(mA) |
4 | | —
Vgg= 10V
e —
==
5V —]
] V4 1
1| —1
T L v
102 | 4
— 1 i
P S i I T
I T
| / ]
| [T
w L L LI
0 5 10
Rpson (52}

Fig. 4 TJ- = 25 OC; typ. values.
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ADO01980/Z.

13 inch LOW POWER LOUDSPEAKER

APPLICATION

Extremely thin loudspeaker for personal agenda intercoms, telephones, and many other professional
purposes.

TECHNICAL DATA

version
8 15 25

Rated impedance 8 15 25 Q
Voice coil resistance 6,9 13,5 20,5
Rated frequency range 400 to 10 000 Hz
Resonance frequency 600 Hz
Power handling capacity, measured without filter,

loudspeaker unmounted 0,3 w
Operating power {sound level 74 dB, 1 m) [513) mW
Sweep voltage (40 to 15 000 Hz) 11 1,6 19V
Characteristic sensitivity 53 dB
Energy in air gap 34 mJ
Flux density 0,65 T
Air-gap height 0,8 mm
Voice coil height 2,7 2,7 2,9 mm
Core diameter 14,5 mm
Magnet material rare earth

mass 1.5 g
Mass of loudspeaker 7 g

Connection is by soldering (max. 350 OC for 3,5 s). The loudspeaker has a plastic frame and a polycar-
borate membrane,
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ADO0O1980/Z.

Dimensions in mm

7

Fig. 1.
One tag has a red mark to facilitate phase matching. Recommended baffle hole: ¢ 29 mm.

AVAILABLE VERSIONS
AD01980/Z8 catalogue number 2403 256 12323
ADO01980/215 catalogue number 2403 256 12322 ‘ These numbers are for bulk-packed loudspeakers.

ADQ1980/225 catalogue number 2403 256 12321

FREQUENCY RESPONSE CURVES (see Fig. 2)
Curve of sound pressure, measured in anechoic room at the operating power.
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ADO1980/Z.
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7289966
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Fig. 2.

/
200

100

50

20

10

100

dB

90

80

70
60
50

@

pH I I.I ps W (October 1982 371






ADO1985/Z.

1% inch LOW POWER LOUDSPEAKER

APPLICATION

Extremely thin loudspeaker for personal agenda intercoms, telephones, and many other professional

purposes.

TECHNICAL DATA

Rated impedance
Voice coil resistance
Rated frequency range
Resonance frequency

Power handling capacity, measured without filter,
loudspeaker unmounted

Operating power (sound level 74 dB, 1 m)
Sweep voltage (40 to 15 000 Hz)
Characteristic sensitivity

Energy in air gap

Flux density

Air-gap height

Voice coil height

Core diameter

Magnet material
mass

Mass of loudspeaker

version
8 15 25
8 15 25
6,9 13,5 205
400 to 10 000 Hz
600 Hz
0,3 w
50 mwW
1,1 1,5 19 V
54 dB
3,4 mJ —
0,55 T E
0,8 mm —_—
2,7 2,7 2,9 mm
14,4 mm
rare earth
1,5 g
75 g

Connection is by soldering {max. 350 ©C, for 3,5 s5). The loudspeaker has a plastic frame and a poly-

carbonate membrane,
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ADO1985/Z.

Dimensions in mm

7289975

Fig. 1.

One tag has a red mark to facilitate phase matching. Recommended baffle hole: ¢ 33 mm.

AVAILABLE VERSIONS

AD01985/Z28  catalogue number 2403 256 12223 ‘

ADO01985/215 catalogue number 2403 256 12222 [ These numbers are for bulk-packed loudspeakers.
AD01985/225 catalogue number 2403 256 12221

FREQUENCY RESPONSE CURVES (see Fig. 2)
Curve of sound pressure, measured in anechoic room at the operating power.
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ADO1985/Z.
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AD2071/Z.

2%, INCH LOW POWER LOUDSPEAKER

APPLICATION
For portable receivers and intercoms.

TECHNICAL DATA version
Z4 z8 215 Z25 250  Z150

Rated impedance 4 8 15 25 50 150 Q
Voice coil resistance 3,6 7.1 13,7 22,8 37 127
Rated frequency range 180 to 4000 Hz
Resonance frequency 360 Hz
Power handling capacity, loudspeaker 1 w
unmounted, measured without filter
Operating power (sound level 90 dB, 0,5 m) 0,65 w
Sweep voltage (frequency range: 240 to 16000 Hz) 1 1,4 1,9 2,5 5 87V
Energy in air gap 12,7 mJ
Flux density 0,74 T
Air-gap height 25 mm
Voice coil height 2,7 2,2 3,0 3.6 3,9 3,5 mm
Core diameter 10
Magnet material ceramic

diameter 286 mm

mass 0,018 kg
Mass of loudspeaker 0,05 kg

The loudspeaker has a plastic frame, and a paper cone and surround. Connection to the loudspeaker
by means of 2,8 mm (0,11 inch) tag connectors or by soldering.
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AD2071/Z.

Dimensions {mm)

Fig.1.

y
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max

|-—

1Z75479.1

(1) Baffle holeand clearance depth required for cone movement at the specified power handling capacity.

One tag is indicated by + sign for in-phase connection.

AVAILABLE VERSIONS

AD2071/24,
AD2071/28,
AD2071/215,
AD2071/225,
AD2071/250,

AD2071/2150,

catalogue number 2403 257 23821
catalogue number 2403 257 23822
catalogue number 2403 257 23823
catalogue number 2403 257 23824
catalogue number 2403 257 23826
catalogue number 2403 257 23825

FREQUENCY RESPONSE CURVE {see Fig. 2}

Sound pressure measured in anechoic room, loudspeaker mounted on |EC baffle.

these numbers apply to bulk
packed loudspeakers, minimum
packing quantity 125 per unit.

378 March 198ﬂ ( pH I I.I ps



AD2071/Z.
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AD30T71/Y.

AD3371/Y.
3 INCH LOW POWER LOUDSPEAKERS
APPLICATION
For portable receivers and intercoms.
TECHNICAL DATA version
Y4 Y8 Y15 Y25 Y50 Y150

Rated impedance 4 8 15 25 50 1650 ©
Voice coil resistance 35 7,1 13,7 228 45 127 Q2
Rated frequency range 100 to 6000 Hz
Resonance frequency 250 Hz
Power handling capacity, loudspeaker 2 w
unmounted, measured without filter
Operating power (sound leve! 90 dB, 0,5 m) 0,6 w
Sweep voltage (frequency range 170 to 15000 Hz) 2 28 39 5 7.1 122 V
Energy in air gap 12,7 mJd
Flux density 0,74 T
Air-gap height 2,5 mm
Voice coil height 27 22 30 3,6 4,7 3,5 mm —_—
Core diameter 10 mm E
Magnet material ceramic —_

diameter 28,5 mm

mass 0,018 kg
Mass of loudspeaker 0,059 kg

The loudspeakers have a plastic frame, and a paper cone and surround. Type AD3371/Y. is provided
with 4 mounting ears {dotted in Fig. 1). Connection to the loudspeakers by means of 2,8 mm (0,11 inch)
tag connectors or by soldering.

pH I I.I ps w (October 1980 381




AD3071/Y.
AD3371/Y.

Dimensions in mm

-~ — 81max

-« 46405 —>

1
|
|
|
|
|
|
|
1
1
#7200 UL W__ a3s
|
|
|
|
{
|
|
|
|
|
[
i

7

| |4 max

Bl

«—23 max —»| 7275802

\

Fig. 1 Dotted mounting ears for type AD3371/Y.

{1) Baffle hole and clearance depth required for cone movement at the specified power handling

capacity.

One tag is indicated by a red mark for in-phase connection.

AVAILABLE VERSIONS

AD3071/Y4,
AD3071/Y8,
AD3071/Y15,
AD3071/Y25,
AD3071/Y50,
AD3071/Y150,
AD3371/Y4,
AD3371/Y8,
AD3371/Y15,
AD3371/Y25,
AD3371/Y50,
AD3371/Y150,

FREQUENCY RESPONSE CURVE (see Fig.

catalogue number 2403 257
catalogue number 2403 257
catalogue number 2403 257
catalogue number 2403 257
catalogue number 2403 257
catalogue number 2403 257
catalogue number 2403 257
catalogue number 2403 257
catalogue number 2403 257
catalogue number 2403 257
catalouge number 2403 257
catalogue number 2403 257

23621
23622
23623
23624
23625
23626
23521
23522
23523
23524
23525
23526

2)

these numbers apply to bulk
packed loudspeakers, minimum
packing quantity 50 per unit.

Sound pressure measured in anechoic room, loudspeaker mounted on {EC baffle.

382 October 1980\] ( PHILIPS




AD3071/Y.
AD3371/Y.

7276889
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4322 144 04400
4322 144 04290

QUARTZ-CRYSTAL UNIT

Metal-plated AT-cut quartz plates for use as frequency standards in telephony systems.

QUICK REFERENCE DATA

144 04400 144 04290
Nominal frequency 3579,545 kHz 4782,143 kHz
Vibrational mode fundamental fundamental
Maximum adjustment tolerance +0,5% +0,5%
Maximum tolerance over temperature range
—20 to + 70 ©C {(relative to frequency at 25 °C) +0,01% + 0,005%
Appropriate mass 1g 19
MECHANICAL DATA Dimensions in mm
Outlines
~— 11,2 max |«
A 10,2 max |je—
13,4
max
12 ||+ @0,44+0,04
min
— --—
4.9%0,2

7265984.1
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MB7020160

16 DIGIT NUMERIC LIQUID-CRYSTAL-DISPLAY MODULE

The MB7020160 is a complete module including liquid-crystal display and two PCE 2111 drivers. Its
serial data input is compatible with the 1C bus of the PCD 3340 (including software).

Features

16 seven-segment digits and decimal points

good contrast over wide angular and temperature range
automatic refresh of LCD

low power consumption

6-wire connection to microcomputer (including supply)
MUX 1:2, no temperature-compensation required
LCDs protected by rugged transparent housing

QUICK REFERENCE DATA

Dimensions 92,5 x 25,0 x 10,5 mm?3
Character height 6 mm
Operating voltage typ.3V
Supply current typ. 30 pA
max. 100 pA
Product drawing
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ISDN KIT

For the future Integrated-Services-Digital-Network (1ISDN) an IC kit is in development. This will
allow the formation of various digital telephone sets or terminals using a limited number of different
components.

The terminal architecture is based on two internal buses: the I2C bus for control and for packet-
switched data, and the terminal highway for 64 kbit/s circuit-switched data (or digitized voice). These
two buses interface with the subscriber line via a CCITT-compatible network termination. The same
interface with the same flexibility can be used in the line card in the exchange.

Various function modules can be connected to the two buses, e.g. an audio module for the telephone
function or a data module for a data terminal.

The terminal architecture is completed by the Integrated-Services-Terminal-bus interface circuit. The
IST bus allows connection of an ISDN main terminal with up t6 29 other terminals (including other
main terminals).

Figure 1 shows how different types of terminal can be formed. Where no extension possibilities are
required, the 1ST-bus interface circuit can be omitted {Fig. 1a). Fig. 1b shows how a main terminal
with extension features can be formed, and Fig. 1c shows how to form an extension terminal without
an interface to the subscriber line. As example, the first two can be telephone terminals and the third
a data terminal.

Both internal and external traffic pass through the IST bus via the 8 x 64 kbit/s circuit-switched
channels and the single 64 kbit/s signalling and packet-switched data channel. The IST-bus interface
circuit together with the control unit (a standard microcomputer with peripherals like L.CD and RAMs)
acts as a distributed PABX.

One of the possible configurations is shown in Fig. 2 where the IST bus is used to create data islands

as an extension of a digital PABX. Other possibilities are key-phone systems and Small Area Networks
(SANs).
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IST-BUS INTERFACE CIRCUIT

The Integrated-Services-Terminal-bus interface circuit is a three-way interface function between the

1 Mbit/s IST bus, the 2 Mbit/s PCM terminal highway and the 12C-bus of the ISDN {(up to 100 kbit/s).

The 8 circuit-switched channels of the IST bus are interfaced with the terminal highway, and the
packet-switched bd channel is interfaced with the I2C bus.

Features

® single-chip interface with IST bus:

< 350 metre twisted pair

8 x 64 kbit/s circuit-switched channels

1 x 64 kbit/s packet-switched common signalling channel
automatic frame word transmitter allocation
CSMA/CD-ED bd-channel access protocol
receiver input phase locked to [ST-bus channels
on-chip control circuit for a d.c./d.c. converter (terminal supply)
power-on reset output

QUICK REFERENCE DATA

_Supply voltage typ. 5V
Clock frequency typ. 8,192 MHz
Clock output typ. 4,096 MHz
Clock-rate on IST bus typ. 1,024 MHz
Clock-rate on terminal highway typ. 2,048 MHz
Frame synchronization frequency typ. 8 kHz

Encapsulation: 24 pin DIL
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