Philips Semiconductors
. . ]

Pulse and DTMF dialler with redial

FEATURES

Pulse and DTMF dialling
23-digit capacity for redial
operation (cursor method)
Memory clear and electronic
notepad

Mixed-mode dialling: start with PD
and end with DTMF dialling
Dual redial buffers for PABX and
public calls

Four extra function keys; program,
tiash, redial, PD to DTMF (mixed
dialling)

DTMF timing:

manual dialling - minimum
duration for bursts and pauses
re-dialling - calibrated timing
On-chip voltage reference for
supply and temperature
independent tone output
On-chip filtering for low output
distortion {CEPT CS 203

compatible)

On-chip oscillator uses low-cost
3.58 MHz (tv coiour burst) crystal
or piezo resonator

Uses standard single-contact or
double-contact (common left
open) keyboard

* Keyboard entries fully debounced

Flash (register recall) output

Product specification

PCD3310 family

GENERAL DESCRIPTION

The PCD3310 family are single-chip
silicon gate CMOS integrated circuits
with on-chip oscillators suitable for
use with 3.58 MHz crystals. They are
dual-standard dialling circuits for
either putse dialiing (PD) or dual tone
multi-frequency (DTMF) dialling.

Input data is derived from any
standard matrix keyboard for dialling
in either DP or DTMF mode.
Numbers of up to 23 digits can be
retained in RAM for redial and
notepad facilities.

In DTMF mode bursts as well as
pauses are timed to a minimum, in
manual dialling the maximum
depends on the key depression time.
For data communication mix mode
dialling is also possible.

QUICK REFERENCE DATA
SYMBOL PARAMETER CONDITIONS MIN. TYP. MAX. UNIT
Voo operating supply voltage 25 - 6.0 v
Vboo standby supply voltage 1.8 - 6.0 \
iooo low standby current (on hook) Vopo =18V - - 2 uA
operating currents Vpp=3.0V
Iboc conversation mode - - 150 HA
ipoP puise dialling mode - - 200 HA
IppF DTMF dialling mode - 0.9 uA
DTMF output voltage level - 192 - mV
VHG(rms) "HIGH group - 150 - mV
VLG(rms) LOW group
AVe pre-emphasis of group - 2.1 - ds
THD total harmonic distortion - -25 - dB
Tamb operating ambient temperature -25 - +70 °C
range
Note:

the PCD3310C, PCD3310E, PCD3310F and
not to be used for new design-ins.
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ORDERING INFORMATION

| EXTENDED | PACKAGE ]
| TYPE NUMBER | PINS | PIN POSITION | MATERIAL | CODE |
| PCD3310xP"  [20 | DIL | plastic 1 50T146 |
| PCD3310XT* |28 | 5028 | plastic | SO28; SOT136A |

* When ordering 'X’ is replaced by one of the letters A, C, E. F. G, H or nothing.

Fig.1 Block diagram.
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Tabte 1 The PCD3310 family of ICs.

PCD3310 P/T dialler with redial, notepad, 4 x 5 keypad, flash, mark/
space ratio 2:1, PABX register, automatic access pause
control access to the cursor method.

PCD3310A item PCD3310 with 3:2 mark/space ratio

PCD3310C item PCD3310 with dialiing mode output

PCD3310E itern PCD3310 with also 20 Hz pulse dialling

PCD3310F item PCD3310 with DTMF timing of 60/90 ms

PCD3310G item PCD3310 during switch over to data mode the '™ and
'#' keys do not send out their corresponding tones

PCD3310H item PCD3310 M1 replaced by M2

PCD3310 FAMILY SURVEY

FUNCTION PCD3310 |PCD3310A |PCD3310C | PCD3310E | PCD3310F |PCD3310G |PCD3310H

Redial key R R R R R R R
Notepad keys; note 1 P/R P/R P/R P/R P/R P/R P/R
Mixed mode entry

PD-DTMF + tone “# A-D *#A-D “# A-D *#A-D “# A-D A-D " # A-D

PD-DTMF no tone > > > > > >"# >
Keypad (4x5, A-D) 3x5 3x5 3x5 3x5 3x5 3x5 3x5
Pulse dial; break/make i

10 Hz, tig = 840 ms 67, 33 60, 40 67, 33 67,33 67,33 67,33 67,33

20 Hz, tig = 504 ms 34,17
DTMF dial:
tone/pause (ms) 70,70 70,70 70,70 70,70 60, 90 70,70 70,70
mute hotd-over 80 80 80 80 100 80 80
Flash {(ms) 100+ 100+ 100+ 100+ 100+ 100+ 100+
Pin 15 (SOT146) CF CF DMODE FS CF CF CF
Pin 20 (S028; SOT136A) | CF CF DMODE FS CF CF CF
Memory main, data 23 23 23 23 23 23 23
Memory PABX 5 5 5 5 5 5 5
SOT146 package 20 20 20 20 20 20 20
S028/SOT136A package | 28 28 28 28 28 28 -

Notes to the Family survey

1. P =program, R = dial.

2. PCD3310H only available in DIL package.
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osci [1]
PD/DTMF [ 2 |
TONE [3]
vss [4]

FLD [5 |

ROW S [6 |
ROW 4 [ 7]
ROW 3 [ 6]
AOW 2 [9 |
ROW 1 [10]

PCD3310XP

20] 05CO

E VoD

18] ce

[17] M1

16] DP/FLO

15] CF / DMODE / FS
4] coLa

[13] coL 3

12 coL 2

11| COL1

Fig.2 Pinning diagram; PCD3310XP.

MLA125

PINNING
SYMBOL PIN DESCRIPTION
QOSCi 1 oscillator input
PD/DTMF 2 select pin; pulse or DTMF dialling
TONE 3 single or dual tone frequency output
Vss 4 | negative supply
FLD 5 flash duration control input/output
ROW 5 6 scanning row keyboard input/output
ROW 4 7 scanning row keyboard input/output
ROW 3 8 scanning row keyboard input/output
ROW 2 9 scanning row keyboard input/output
ROW 1 10 scanning row keyboard input/output
COL 1 11 sense column keyboard input
coL2 12 sense column keyboard input
COL3 13 sense column keyboard input
COL 4 14 sense column keyboard input
CF/DMODE/FS 15 confidence tone output, dialling mode output,
frequency select
DP/FLO 16 dialling pulse and flash output
M1 17 muting output
CE 18 chip enable input
Voo 19 positive supply
0OSCO 20 oscillator output

Note: COL1 to COL4 have internal pull-ups.
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osci [ U 28] osco
PD /DTMF [ 2] [27] Voo
TONE [3 | 26] CE
ne [4] [25] n.c.
vgs [5] 24 M1
ne [8] 23] M3
n.c. [Z :@ M2
FLo (8] PeROT ) be Lo
Row 5 [9] 20] CF /DMODE / FS
Row 4 [10] 19} coL 4
nc. E E n.c
Row 3 [12] 7] coL 3
ROw 2 [13] 6] coL 2
ROW 1 [14] 15] coL
MLA126

Fig.3 Pinning diagram for PCD3310XT.
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PINNING
SYMBOL PIN DESCRIPTION
OsClI 1 osciltator input
PD/DTMF 2 select pin; puise or DTMF dialling
TONE 3 single or dual tone frequency output
n.c. 4 not connected
Vsg 5 negative supply
n.c. 6 not connected
n.c. 7 not connected
FLD 8 flash duration controt input/output
ROW 5 9 scanning row keyboard input/output
ROW 4 10 scanning row keyboard input/output
n.c. 11 not connected
ROW 3 12 scanning row keyboard input/output
ROW 2 13 scanning row keyboard input/output
ROW 1 14 scanning row keyboard input/output
COL1 15 sense column keyboard input
COoL2 16 sense column keyboard input
CoL3 17 sense coiumn keyboard input
n.c. 18 not connected
CcOoL4 19 sense column keyboard input
CF/DMODE/FS 20 confidence tone output, dialling mode output,
' frequency select
| DP/FLO 21 dialling pulse and flash output
M2 22 strobe; active HIGH during transmission
M1 23 inverted mute output
M1 24 muting output
n.c. 25 not connected
CE 26 chip enabte input
Vbp 27 positive supply
| 0SCO 28 oscillator output

Note: COL1 to COL4 have internal pull-ups.

FUNCTIONAL DESCRIPTION

Power supply (Vop; Vss)

The positive supply of the circuit

Clock oscillator (OSCI, OSCO)

The time base for the circuit for both

PD and DTMF modes is a crystal

(Vpp) must meet the voltage
requirements as indicated in the DC
characteristics. To avoid undefined
states of the device when powered-
on, an internal reset circuit clears the
control logic and counters. if Vpp
drops below the minimum standby
supply voltage of 1.8 V the power-on
reset circuit inhibits re-dialling after
hook-off. The power-on reset signal
has the highest priority; it blocks and
resets the complete circuit without
delay regardiess of the state of chip
enable input (CE).

October 1980

controlled on-chip oscillator which is
completed by connecting a

3.58 MHz crystal or ceramic
resonator between the OSC! and
OSCO pins.

Recommended resonator type:

¢ 3.58 MHz PXE - Murata;
CSA 3.58MG310VA.

Chip Enable (CE)

The CE input enables the circuit and
is used to initialize the device.
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CE = LOW provides the static
standby condition. In this state the
clock oscillator is disabled, all
registers and logic are reset with the
exception of the Write Address
Counter (WAC) and Temporary
WriteAddress Counter (TWAC) which
point to the last entered digit (see
Fig.6). The keyboard input is
inhibited, but data previously entered
is saved in the redial register as long
as Vpp is higher than Vppo (min). The
current drawn is Ippo (standby
current) and serves to retain data in
the redial register during hook-on.

CE = HIGH activates the clock
oscillator and the circuit changes
from static standby condition to the
conversation mode. The current
consumption is Ippc until the first
digitis entered from the keyboard.
Then a dialling or re-dialling
operation starts. The operating
current is Ippp if in the pulse dialling
mode. or ippr if the DTMF dialling
mode is selected.

if the CE input is taken to a LOW level
for longer than time period t,g (see
Fig.10a. Fig.10b and timing data) an
internal reset puise will be generated
at the end of the t;g period. The
system changes to the static standby
state. Short CE puises of < t g will not
aftect the operation of the circuit and
reset puises are not produced.

Mode selection (PD/DTMF)

PD mode

If PD/DTMF = Vss the pulse mode is
selected. Entries of non-numeric
keys are neglected, they are neither
stored in the redial register nor
transmitted.
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DTMF mode

If PD/DTMF = Vpp the dual tone
multi-frequency dialiing mode is
selected. Each non-function key
activated corresponds to a
combination of two tones, each one
out of four possible LOW and HIGH
group frequencies. The frequencies
are transmitted with a constant
amplitude, regardless of power
supply variations. Harmonic content
is filtered out thus meeting the
CEPT CS 203 recommendations.

The transmission time is calibrated
for redial. in manual operation the
duration of bursts and pauses is the
actual key depression time, but not
less than the minimum transmission
time (tt) or minimum pause time (tp).

Mixed mode

When the PD/DTMF pin is open-
circuit the mixed mode is selected.
After activation of CE or FL {(Flash)
the circuit starts as a pulse dialler
and remains in this state until a non-
numeric key (A, B, C. D, ". # or >)is
activated. The circuit then changes
to DTMF dialling for data
communication and remains in this
state until FL is activated or after a
static standby condition when CE is
re-activated.

A connection between the PD/DTMF
pin and Vpp also initiates DTMF
dialling. Chip enabte. FL ora
connection of PD/DTMF pin to Vgg

sets the circuit back to pulse dialling.

October 1990

Keyboard inputs/outputs

The sense column inputs COL 1 to
COL 4 and the scanning row outputs
ROW 1 to ROW 5 of the circuit are
connected to the keyboard as shown
in Fig.4. All keyboard entries are
debounced on both the leading and
trailing edges for approximately time
period te as shown in Fig.11. Each
entry is tested for validity. When a key
is depressed, keyboard scanning
starts and only returns to the sense
mode after release of that key.

COLUMNS

5 4 3 2 31 1 2 3 a
l_l]ll
123 |a

4 5 ] B

L— 718 |9|C

x| 0| & |D

plFRL|R|>

7280885 KEYBOARD

Fig.4 Keyboard organization.

Row 5 of the keyboard contains the
following special function keys:

s P memory clear and
programming {notepad)

* FL flash or register recall

* R redial

s > change of dial mode from PD
to DTMF in mixed dialling
mode
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In putse dialling mode the valid keys
are the 10 numeric keys (0 to 9). The
non-numeric keys (A, B, C,D, " #)
have no effect on the diatling or the
redial storage. Valid function keys are
P, Rand FL.

In DTMF mode all non-function keys
are valid. They are transmitted as a
dual tone combination and at the
same time stored in the redial
register. Valid function keys are P, L
and R.

In mixed mode all key entries are
valid and executed accordingly.

Flash duration control (FLD)

Flash (or register recall) is activated
by the FL key and can be used in
DTMF and pulse diaiiing modes.
Pressing the FL key will produce a
timed line-break of 100 ms (min.) at
the DP/FLO output. During the
conversation mode this flash pulse
entry will act as a chip enable. The
flash pulse duration {tfy) is calibrated
and can be prolonged with an
external resistor and capacitor
connected to the FLD input/output
(see Fig.5). The flash pulse resets the
Read Address Counter (RAC). Later
redial is possible (see redial
procedure with the "Flash” inserted
telephone number). The counter of
the reset delay time is held during the
period of tg.
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100
nA R
] [ ----- 1
FLD
FLO FL > =1p e
"' ¢ Where: (g gc ~R.C
7280886

(a) (b}

Fig.5 Flash puise duration setting.

TONE output (DTMF mode)

The single and dual tones which are
provided at the TONE output are
filtered by an on-chip switched-
capacitor filter, followed by an on-
chip active RC low-pass filter. Hence,
the total harmonic distortion of the
DTMF tones meets the CEPT CS 203
recommendations. The tone output
has following states:

* tone OFF; 3-state

» tone ON: the associated
frequencies are superimposed on
aDCievel of 1/2 Vpp.

When the DTMF mode is selected
output tones are timed in manual
dialling with a minimum duration of
bursts and pauses, and in redial with
a calibrated timing. Single tones may
be generated for test purposes

(CE = HIGH). Each row and column
has one corresponding frequency.
High group frequencies are
generated by connecting the column
to Vsg and Low group frequencies
are generated by forcing the row to

October 1990

Vpp. The single tone frequency will
be transmitted during activation time,
but it is neither calibrated nor stored.

An on-chip reference voltage
provides output-tone leveis
independent ot the supply voltage.
Table 1 shows the frequency
tolerance of the output tones for
DTMF signalling.

Table 1 Frequency tolerance of the output tones for DTMF signalling: fxTaL =
3.579545 MHz.

Row, | STANDARD | TONE OUTPUT FREQUENCY DEVIATION

CoLUMN | FREQUENCY FREQUENCY

(Hz) (Hz) % Hz
Row 1 697 607.90 +0.13 +0.90
Row 2 770 770.46 +0.06 +0.46
Row 3 852 850.45 -0.18 -1.55
Row 4 941 943.23 +0.24 +2.23
Col 1 1209 1206.45 -0.21 -2.55
Col2 1336 1341.66 +0.42 +5.66
Col3 1477 1482.21 +0.35 +5.21
Col 4 1633 1638.24 +0.32 +5.25
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Diat pulse and flash output
(OP/FLO)

This is a combined output which
provides control signals for timing in
pulse dialling or tor a calibrated break
in both dialling modes (flash or
register recall).

Mute output (M1)

During putse dialling the mute output
becomes active HIGH for the period
of the inter-digit pause, break time
and make time. It remains at this level
until the last digit is pulsed out.

During DTMF dialling the mute
output becomes active HIGH for the
period of tone transmission and
remains at this tevel until the end of
hold-over time. It is also active HIGH
during flash and flash hold-over time.

Mute output (M7)

Inverted output of M1. In the
PCD3310P it is only available as a
bonding option of M1.

Strobe output (M2)

Active HIGH output during actual
dialiing; i.e. during break or make
time in pulse dialling, or during tone
ON/OFF in DTMF dialling. It is an
open drain p-channel output.

DIALLING PROCEDURES
(see Figs.8 10 10)

Dialling

After CE has risen to Vpp the
oscillator starts running and the Read
Address Counter (RAC) is set to the
first address (see Fig.6). By entering
the first valid digit, the Temporary

October 1930

Write Address Counter (TWAC) will
be set to the first address, the
decoded digit will be stored in the
register and the TWAC incremented
to the next address. Any subsequent
keyboard entry will be decoded and
stored in the redial register after
validation. The first 5 valid entries
have no effect on the main register
and its associated Write Address
Counter. After the sixth valid digit is
entered TWAC indicates an overflow
condition. The data from the
temporary register will be copied into
the 5 least significant places of the
main register and TWAC into the
WAC. All following digits (including
the sixth digit) will be stored in the
main register (a total of not more
than 23). if more than 23 digits are
entered redial will be inhibited. If not
more than 5 digits are entered oniy
the temporary register and the
associated TWAC are affected.
Allentries are debounced on both the
teading and trailing edges for at least
time period te as shown in Fig.11.
Each entry is tested for validity
before being stored in the redial
register.

¢ In DTMF mode all non-function
keys are valid

¢ In PD mode only numeric keys are
valid

Simultaneous to their acceptance
and corresponding to the selected
mode (PD, DTMF or mixed), the
entries are transmitted as PD pulse-
trains or as DTMF frequencies in
accordance with postal
requirements. Non-numeric entries
are neglected during pulse dialling,
they are neither stored nor
transmitted.
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Re-dialling

After CE has risen to Vpp the
oscillator starts running and the Read
Address Counter (RAC) is set to the
first address to be sent. The circuit is
in the conversation mode. If "R" is
the first keyboard entry the circuit
starts re-dialling the contents of the
temporary register. If the overflow
flag of the TWAC was set in the
previous dialling, the re-dialling
continues in the main register. if the
flag was not set, the number residing
in the temporary register will only be
redialled until the temporary read and
write registers are equal.

Before pressing "R” a dialling
sequence with up to 4 digits is
possible. If the digits are equal to the
corresponding ones in the main
register, then redial starts in the main
register until the last digit stored is
transmitted.

Timing in the DTMF mode is
calibrated for both tone bursts and
pauses.

In mixed mode only the first part
entered (the pulse dialled part of the
stored number) can be redialled.

During redial keyboard entries
(function or non-function) are not
accepted until the circuit returns to
the conversation mode after
compiletion of re-dialling. No redial
activity takes place if one of the
following events occur:

¢ Power-on reset

* Memory clear ("P" without
successive data entry)

¢ Memory overflow (more than
23 valid data entries)
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Notepad

The redial register can also be used
as a notepad. In conversation mode
a number with up to 23 digits can be
entered and stored for re-dialling. By
activating the program key (P) the
WAC and TWAC pointers are reset.
This acts like a memory clear (redial
is inhibited). Afterwards, by entering
and storing any digits, re-dialling will
be possible after flash or hook on
and off.

During notepad programming the
numbers entered will neither be
transmitted nor is the mute active,
only the confidence tone is

generated.
23
L:
addressed through
pointers W or R 6
5 §
4 4
addressed through
3 temporary pointers 4 3
2 WorR 2
1 1
MAIN REGISTER TEMPORARY REGISTER
write address counter (WAC) ::ear::?:m:g’nadvess l:}
read sddress counter (RAC)
7280887 1 ADDRESS COUNTER TEMPORARY ADDRESS COUNTER
Fig.6 Program memaory map.
Note to Fig.6

(1). ¥f [access digit(s) + external number] < 23 digits.
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PUBLIC EXCHANGE

DIAL REDIAL
OFF - HOOK OFF - HOOK
ketm - + Conversation
< 23 digits —> key—in R mode
4627530
M
stendby
4627530 mode
ON - HOOK
—
‘ puise or
1one out
ON - HOOK

py

PABX !7 it internai numver < 5 digits ———————

DAL external number r— REDIAL external number (1) — DIAL internal number
OFF - HOOK OFF - HOOK OFF - HOOK
key ~in Key —n key —in
ACCESS DIGIT(S) same previous internal number
0 ™ ACCESS DIGITISH [ <sdiaws [
< 4 digits 0 12345
wait 1ov+ - wait for ‘ r Y +
access one access wone
L
key —in
external number [—p key -in R ON - HOOK
4627530
+ l - -
external number
RED}
4627530 > EDIAL internat number
ON - HOOK + OFF - HOOK
ON - HOOK +
key ~in R

internat number
12345

.

ON - HOOK

7280888.3 I

Fig.7 PD or DTMF dialling mode.
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DialL
OFF ~ HOOK
f———» set in puise dialling
key -in
j 1
pulse distling 4627530 —— pulse oul

;—T—— automatic switch to DTMF or manual by

1234567
DTMF dialling | g o pcD# | TONE-out

¢

ON - HOOK

py

REDIAL

wait for signal
{or any voice indication)

OFF - HOOK

¢

pulse dialling key —in R

]

4627530

it 1018/
(PD + DTMF} [~ pulse out

< 23 digits

¢

ON - HOOK

+ 72808893

Fig.8 PD/DTMF mixed-mode dialling.
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-

NOTE PAD PROGRAM NOTE PAD REDIAL
OFF - HOOK OFF - HOOK
key - in
4627530 key-in R
-~
3554499 b
key -in P
key -in
35544 89
< 23 digits
ON - HOOK
no dialling - no muting
ON -HOOK
MEMORY CLEAR ﬁ FLASKH
OFF - HOOK OFF - HOOK OFF - HOOK
" key - in
key - in - P N ACCESS DIGITIS)
4627530 i )
- wait for
sccess 1one
key - in
key -in P external number
4627530
ON -~ HODOK key -in FL
‘—— wait for
accesy tone
key - in
internal number
12345

‘ 7280890.1

N REDIAL
{see PABX procacure)

J

Fig.9 Notepad, memory ciear, flash; independent of dialling mode
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TIMING
e [ U I

ino effect)

- -
KEYBOARD ____J—].

ENTRY — b3 --——‘l—‘—] ——— ——
>t >te‘

!
|
|

{M2)

i
l DP/FLO
‘ DIALLING MODE i
]— CONVERSATION CONVERSATION  STATIC
MODE MODE STANDBY
’ (awa dialling tone) MODE
, DTMF e e
’ 7280891.2
! Fig.10a Timing diagram for pulse dialling (PD/DTMF = Vgg)
| e
| CE
| I — L] Z
— {no eftect)
<l —’1 "- ‘:— >y —
KEYBOARD .
ewtry —— LT 2 3 [F1 .
te»lr to—l = 1g —| o | ]ty
te
M1
ety h ih
M2 L I 1 [

OTHF - <= VW MWW === 1= pemmmm oo

DP/FLO

MULAIZ?
----- = floating

Fig.10b Timing diagram for DTMF dialling (PO/DTMF = Vpp)
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CeE | tTTT
Kersonto Pl o 1
te_.li.. te_.i._ | ftg 1o —o| |-
1
M3 ] TTT
DIAL TONE —— A l MWW ———-
+]lh *‘ {+—————— Telephone number - - - ~
R MMAV—AWA AMVAV— WA - - - -
MLAT28
————— = floating

mode.

Fig.11 Timing diagram showing REDIAL where PABX access digits are the first keyboard entries in DTMF dialling

|

Vop
1uF
PCD3310X  TONE —|
Vgs 50 pF 10 kR
| T

MLA1Z2

Fig.12 Tone output test circuit.
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LIMITING VALUES
In accordance with the Absolute Maximum System (IEC 134).
SYMBOL PARAMETER MIN. MAX. UNIT
Vpp supply voltage range -0.8 8 \'
Ipp supply current 50 mA
thtlo DC current into any input or output 10 mA
Vi all input voltages -0.8 Vop +0.8 v
Piot total power dissipation - 300 mw
Po power dissipation per output - 50 mw
Tstg storage temperature range -65 + 150 °C
Tamb operating ambient temperature range -25 +70 °C
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DC CHARACTERISTICS

Vpp = 3V, Vgg = 0 V: crystal parameters: fpsc = 3.579545 MHz: Tamp = —25 to + 70 °C; uniess otherwise specified.

SYMBOL } PARAMETER ‘ CONDITIONS l MIN. \ TYP. MAX. | UNIT
Supply
Vpp } operating supply voltage |25 - ] 6.0 l v
Vboo | standby supply voltage | 1.8 - 6.0 \Y
! ! Operating supply current i
Ibpc conversation mode oscillator ON - - 150 nA
IbDe . pulse dialling or flash - - 200 uA
IpoF DTMF dialiing | tone ON - 0.6 0.9 mt
IDDF DTMF dialling tone OFF - - 200 | LA
iboo } standby supply current Vpp=1.8V D - - 2 HA
: | i oscillator OFF: note 1 | (
Inputs
ViL input voitage LOW (any pin) 0 - i 0.3 Vop ’ Y
: Vi input voltage HIGH (any pin) 0.7 Vpp - Vpp Y
[ i | input leakage current: CE - - 1 | HA
Keyboard inputs
Rkon \ keyboard ON resistance - - ‘ 2 kQ
RkoFF | keyboard OFF resistance L 1 - - | MQ
Outputs
output sink current VoL =Vss+ 05V \ L
oL M1, M1, DP/FLO, CF, FLD 0.7 - - mA
i loL PD/DTMF note 2 - - i1 P MA
‘ i output source current Von = Vpp - 0.5V ‘ [
~lon M1, M1. DP/FLO, CF, M2 | 0.6 - - | mA
—{on PD/DTMF | note 2 - - 1 mA
' —lon FLD | note 3 - i 60 - nA
| Timing and frequency
ton i clock start-up time ‘ [ - 4 { - [ 'ms
te / debounce time i - 12 i - ms
trg reset delay time i e 160 ( - ms
| Tone output (see Fig.12)
t DTMF output voltage levels ’ Vpp=25t06V \ E
! VHG(rms) HIGH group | 1 158 192 205 mvVv
Vi Girms; LOW group 128 150 160 mV
Af/ frequency deviation | -0.6 - +0.6 %
Vpe DC voltage leve! - 1/2 Vpp - \
|zo! output impedance - 0.1 0.5 kQ
AVg pre-emphasis of group 11.85 2.1 2.35 dB ,
THD total harmonic distortion Tamb=25°C,.note 4 |- 1 -25 i - | dB

Notes to the DC characteristics

1. Crystal connected between OSCI and OSCO:; CE at Vggs and ali other pins open-circuit.
2. < 1o mAldynamic current to set/reset PD/DTMF pin (mixed mode).
3. Flash inactive: Vo = Vsgs.
4. Related to the level of the LOW group frequency component (CEPT CS 203).
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Pulse and DTMF dialler with redial PCD3310 family

TYPE NUMBER DEPENDENT
CHARACTERISTICS

PCD3310

Confidence tone output (CF)

The confidence tone output pin is pin
15 for the SOT146 package and pin
20 for the S028; SOT136A package.

When any key is activated a square-
wave (330 Hz) is generated and
appears at the CF output to serve as
an acoustic feed-back for the user.

SYMBOL T PARAMETER | MIN. | TYP. | MAX, [ UNIT

Transmission and pause time

t tp manual dialling 68 - - ms
t, tp redialling 68 70 72 ms
teL flash pulse duration 98 100 102 ms
tn flash hold-over time 31 33 34 ms
th hold-over time (muting on M1) 78 80 81 ms
Pulse dialling

fap dialling pulse frequency 9.8 10 10.4 Hz
tig inter-digit pause 828 840 844 ms
o break time 66 67 68 ms
tm make time 32 33 34 ms

KEYBOARD 2 ]
ENTRY ———d ¢ * 2

e
}
Ll
}
-

R
-
}
ol
}

DP/FLO I II I

R i thnbl CEEEEEEEE w MWW
—| th e
M1 ]
M2 1 [ L
PD / DTMF

Ise diallin -——+—— DTMF diallin
------ fioating . 9 9 MLA129

Fig.13 Timing diagram for mixed mode dialling (PFD/DTMF open-circuit).
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PCD3310A

Confidence tone output (CF)

The confidence tone output pin is pin
15 for the SOT146 package and pin
20 for the SO28; SOT136A package.

When any key is activated a square-
wave (330 Hz) is generated and
appears at the CF output to serve as
an acoustic feed-back for the user.

| symBoL | PARAMETER [ MIN. | TYP. MAX. UNIT |
'l Transmission and pause time —l
te tp manual dialling | 68 - - ms ]
1 tp redialling j 68 70 72 ms

1FL flash pulse duration a8 100 102 ms

| i flash hold-over time 31 33 34 ms

[ th __I hold-over time {muting on M1) 78 80 81 ms

[ Pulse dialling

[ fap | dialling puise frequency 9.8 “T10 10.4 Hz

tia | inter-digit pause 828 840 844 ms

b break time 59 60 61 ms

tm | make time 39 40 41 | ms

1 KEYBOAHRD ) ‘]
g vy —— ] 2 1 [~ 2

f e |]a el el el el )
\ DP/FLO l ’ ‘
\ — g l ' ‘ :
i DTMF = oo o oo WA WMWY |
| [ - |
| M1 l

|

l M2 1 1 1

\

1‘ PD/ DTMF

pulse dialling ——+—~ DTMF dialling
------ fioating MLATZ2Q

Fig.14 Timing diagram for mixed mode dialiing (FD/DTMF open-circuit).
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PCD3310 family

PCD3310C

Dialling mode output (DMODE)

The dialling mode output is pin 15 for
the SOT146 package and pin 20 for
the SO28; SOT136A package.

The DMODE output represents the
actual dialling status of the dialler. In
puise mode the output is LOW and in
DTMF mode the output is HIGH.

sYmBoL | PARAMETER MIN. TYP. | MAX. | UNIT |

Transmission and pause time ]

t tp manual dialfing 68 - - ms ]
t, tp redialling 68 70 72 ms
te flash pulse duration 98 100 102 ms

i flash hold-over time 31 33 34 ms |

1h hold-over time (muting on M1) 78 80 81 ms ‘

Pulse dialling ;
fap dialiing pulse frequency 9.8 10 104 Hz
tig inter-digit pause 828 840 844 ms
b break time 66 67 68 ms
tm make time 32 33 34 ms

KEYBOARD = ] 1 “

ENTRY ) 2 * 2 ‘

1g —=| = 1g—o| |- _.)r_xe ] l.—xe |

DP /FLO T U ] ] U1 1 \

e | |

et ELETEEEE TR S PP WMW—MMWW— 1

\

" l |

t

v I I e |

DMODE ] l

PD / DTMF ‘

_____ « foating pulse dialling -—T—— DTMF dialling AT \

Fig.15 Timing diagram for mixed mode dialling (PD/DTMF open-circuit). (
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Pulse and DTMF dialler with redial PCD3310 family

PCD3310E

Puise dialling frequency select (FS)

The frequency select pin is pin 15 for
the SOT146 package and pin 20 for
the SO28; SOT146 package.

It FS = Vgg: 10 Hz dialling selected. If
FS = Vpp: 30 HZ dialling selected.

r

| SYMBOL ' PARAMETER i MIN. TYP. ! MAX. ] UNIT
Transmission and pause time
t, tp manuai dialling 68 - - ms
ty, tp retailing 68 70 72 ms
tFL flash puise duration asg 100 102 ms
tin flash hold-over time 31 33 34 ms
th hold-over time {muting on M1) 78 80 81 ms
Puise dialling @ 10 Hz
fap dialling pulse frequency 9.8 10 10.4 Hz
tig inter-digit pause 828 840 844 ms
tb break time 66 67 68 ms
tm make time 32 33 34 ms
Pulse dialling @ 20 Hz
fdp dialling puise frequency 19.6 20 20.8 Hz
tig inter-digit pause 496 504 512 ms
to break time 33 34 35 ms
tm make time 16 17 18 \ ms

KEYBOARD =z 1
ENTRY 2 * 2
le te le e te
DP/FLO | [ 1
D
Lt ah et CEEEEEEP "W MWW
—" th f—
Mo ] |

i M2 I

|

i PD / DTMF

puise dialling -—+—— DTMF dialling
----- = floating MLA129

Fig.16 Timing diagram for mixed mode dialling (PD/DTMF open-circuit).
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Pulse and DTMF dialler with redial PCD3310 family
PCD3310F
Confidence tone output (CF)
The confidence tone output pin is pin
15 for the SOT 146 package and pin
20 for the SO28; SOT136A package.
When any key is activated a square-
wave (330 Hz) is generated and
appears at the CF output to serve as
an acoustic feed-back for the user.
SYMBOL | PARAMETER 1 MIN TYP. MAX. | UNIT
Transmission and pause time
t manual dialling 59 - - ms
to 89 - - ms
1 retailing 59 60 61 ms
tp 89 90 91 ms
teL flash pulse duration 98 100 102 ms
tih flash hold-over time 31 a3 34 ms
th hotd-over time (muting on M1) 99 100 101 ms
Pulse dialling
fop dialling pulse frequency 9.8 10 10.4 Hz
tid inter-digit pause 828 840 844 ms
o break time 66 67 68 ms
tm make time 32 33 34 ms
KEYBOARD =
ENTARY E * 2
e fle R . ‘z.' R
DP /FLO | | 1
o | |
L e s St MWW, WA
->| th =
M1 |
M2 1 1
PD /DTMF

= floating

pulse dialling ‘—+— DTMF dialiing

Fig.17 Timing diagram for mixed mode dialling (PD/DTMF open-circuit).

MLAIZ2S
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Pulse and DTMF dialler with redial

PCD3310 family

PCD3310G In mixed mode dialling the switch-
over from pulse to DTMF mode can
Confidence tone output (CF) be activated by the * and # keys

The confidence tone output pin is pin
15 for the SOT146 package and pin
20 for the SO28; SOT136A package.

without sending out its
corresponding frequencies when
activated for the first time.

When any key is activated a square-
wave (330 Hz) is generated and
appears at the CF output to serve as
an acoustic feed-back for the user.

DTMF

M1

M2

PD / DTMF

SYMBOL ] PARAMETER | MIN. TYP. MAX. | UNIT
Transmission and pause time
.t manual dialling 68 - - ms
i retailing 68 70 72 ms
1FL flash pulse duration 98 100 102 ms
tih flash hold-over time 31 33 34 ms
th hoid-over time (muting on M1) 78 80 81 ms
Pulse dialling
fap dialling pulse frequency 9.8 10 10.4 Hz
tia inter-digit pause 828 840 844 ms
b break time 66 67 68 ms
tm make time 32 33 34 ms
KEYBOARD 1 ‘ :
ENTRY 2 > L 2 i
g —=| = te ~o| [ tg e — te
DP /FLO | | | 1 [’

—
pulse dialiing o—+—— DTMF dialling
----- = floating

MLA130

Fig.18 Timing diagram for mixed mode dialling (PD/DTMF open-circuit).
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