DEVELOPMENT DATA

This data sheet contains advance information and
specifications are subject to change without notice.

PCD4413A

PULSE AND DTMF DIALLER

GENERAL DESCRIPTION

The PCD4413A is a single-chip silicon gate CMOS integrated circuit with an on-chip oscillator for a
3,58 MHz crystal. It is a dual-standard dialling circuit for either pulse dialling (PD) or dual tone multi-

frequency (DTMF) dialling.

Iinput data is derived from any standard matrix keyboard for dialling in either PD or DTMF mode. -

In DTMF mode bursts as well as pauses are timed to a minimum, in manual dialling the maximum

depends on the key depression time.

Features

® Pulse and DTMF dialling
23-digit memory capacity
Three dialling modes; pulse, DTMF and data transmission (DTMF}
Two function keys; * and FL (flash)
DTMF timing:
manual dialling — minimum duration for bursts and pauses
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 colour burst) crystal
Uses standard single-contact or double-contact {common left open) keyboard
Keyboard entries fully debounced
Flash (register recall} output

QUICK REFERENCE DATA

Operating supply voltage Vpbbp
Standby supply voltage VDpo
Low standby current (on hook) at Vppg = 1,8V iDDO

Operating currents

25t06,0 V
18t06,0 V

max.

b uA

conversation mode ippC max. 150 pA

pulse dialling mode lppp max. 200 pA

DTMF dialling mode IDDF max. 0.9 mA
DTMF output voltage level (r.m.s. values)

HIGH group VHG{rms) typ. 192 mV

LOW group Vi G{rms) typ. 160 mV
Pre-emphasis of group AVg typ. 2,1 dB
Total harmonic distortion THD —25 dB
Operating ambient temperature range Tamb —25t0+70 ©C
PACKAGE OUTLINE
18-lead DIL; plastic (SOT102G,N,PE).

May 1990 923

www.DataSheet4U.com

Datasheet4u.m_1



PCD4413A L

‘weibeip yoog 1 by

09SO0  19S0 Ele) W ZW .210D L MOH £ MOH Smoy
1e§9c72 £700 | 1102 | zmod | ¥mod
8L l 9t Sl ¥l o u| oo 8 8] ¢] 91 s)
b 4 4 + 4 Yy v v ¢ ¥ ¥ Vv ¥
HoL > >u.4mm»% m%%wm «— 21907 - . OIDOT/3DVSHIALNI
-vTU0S0 2598 L JOHLNOD Nl aVdAIN
1353y 1NdN1
aNOL— 5 ~ NO
HIMOd
H31SI93H
AHVHOCWIL
ww>|¢| 31IHM
b w _ /aviy
338,
1NdLno
MO Tam HOIH -
QN—T17 ova 3/ ova e
3ISV1I0A { #310HINOD | o\ 0030 |waisioau
Y3INIOd - | goqingy | Niviv
$ A ﬂ Y3INNOD
HITIOYLINOD/HILINNOD H3ITIOHLNOD/HILNNOD
dNOHD MO 4WLA dNOYD HOIH JWLd
Fy F Y
_ _ y v m
1nd
3INLA " 410
. HITIOHLNOD ONIWIL _ _
nLa/ad z - H31HIANOD 300D A
ad
'
A 4 —/W
YELYYAODd
014/da OID0THSV14 % Od

— 4

May 1990W

924




Pulse and DTMF dialler

PCD4413A

DEVELOPMENT DATA

osct [1] U 18] osco

PD/DTMF 2] [17] Voo

TONE [3 | 6] cE
Ves [4] [15] M1

ROW5 [5 | PcD4s13a [14] M2
rROW4 6 13] pP/FLO
ROW3 [7 | [12] coL3
row2 8 | 1] coL2
rRow1[9]] [10] coL

7226530

Fig. 2 Pinning diagram.

PINNING
1 0sCl
2  PD/DTMF
3  TONE
4 Vss
5 ROWS
6 ROW4
7 ROW3
8 ROW?2
9 ROW1
10  COL1
11 coL2
12 COL3
13 DP/FLO
14 M2
15 M1
16 CE
17 VpD
18  0SCO

oscillator input

select pin; pulse or DTMF dialling
single or dual tone frequency output
negative supply

scanning row keyboard input/outputs

sense column keyboard inputs
with internal pulf-ups

dialling pulse and flash output

strobe; active HIGH during transmission
muting output

chip enable input

positive supply

oscillator output

May 1990
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PCD4413A

FUNCTIONAL DESCRIPTION

Power supply (Vpp; Vsg)

The positive supply of the circuit {Vpp) must meet the voltage requirements as indicated in the
characteristics.

To avoid undefined states of the device when powered-on, an internal reset circuit clears the control
logic and counters.

The power-on-reset signal has the highest priority. it blocks and resets the complete circuit without
delay regardless of the state of chip enable input (CE).

Clock oscillator {OSCI, OSCO)

The time base for the PCD4413A for bothPD and DTMF modes is a crystal controlled on-chip oscillator
which is completed by connecting a 3,568 MHz crystal between the OSCI and OSCO pins.

Chip Enable (CE)
The CE input enables the circuit and is used to initialize the IC.

CE = LOW provides the static standby condition. In this state the ctock oscillator is disabled, the
keyboard input is inhibited and all registers and logic are reset with the exception of the Write
Address Counter {(WAC) which points to the last entered digit (see Fig. 4).

The current drawn is Ippg (standby current) 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 digit is entered from the keyboard.
Then a dialling or redialling operation starts. The operating current is Ippp if in the pulse dialling
mode, or IppF if the DTMF dialling mode is selected.

If the CE input is taken to a LOW level for more than time t.q (see Fig. 7, Fig. 8 and timing data)
the system changes to the static standby state and the oscillator stops running. Short CE pulses of
< trg will not affect the operation of the circuit and reset pulses are not produced.

Mode selection (PD/DTMF)
DTMF mode

If PD/DTMF = Vpp the dual tone multi-frequency dialling mode is selected. Each pushbutton
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, and filtered off harmonic content to fulfil the CEPT CS 203 recommendations.

The duration of bursts and pauses is the actual pushbutton depress time, but not less than the minimum
transmission time (ty) or minimum pause time (tp).

926
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Pulse and DTMF dialler

PCD4413A

DEVELOPMENT DATA

PD/Data transmission mode

If PD/DTMF = Vgg the pulse-data mode is selected. Starting with numeric keys digits will be dialled
out in pulse dialling mode, until key * is depressed which selects the data transmission mode (the *
tone is not transmitted). All keys (including * and #) will now be transmitted in DTMF tones.

There are two ways to leave the data transmission mode:

® Reactivate chip enable (CE); HIGH to LOW then HIGH again

® Pressing the flash (FL) key

Keyboard inputs/outputs

The sense column inputs COL 1 to COL 3 and the scanning row outputs ROW 1 to ROW 5 of the
PCD4413A aredirectly connected to the keyboard as shownin Fig. 3.
All keyboard entries are debounced on both the leading and trailing edges for approximately time te

as shown in Fig. 7, 8 and 9. Each entry is tested for validity.

When a pushbutton is pressed, keyboard scanning starts and only returns to the sense mode after

release of the pushbutton.

ROWS COLliMNS
S 4 3 2 11 2 3
| | |
L 1 2 3
4 5 6
7 8 9
* |0 | #
FL
7256239 KEYBOARD

Fig. 3 Keyboard organization.

Row 5 of the keyboard contains the special function key FL — flash or register recall.

Flash

Flash {or register recall} is activated by the FL key and can be used in DTMF, pulse and data trans-
mission modes. Pressing the FL pushbutton will produce a timed line-break of tgL at the DP/FLO

output. During the conversation mode this flash pulse entry will act as a chip enable.

The flash pulse resets the read address counter (RAC).

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.

Therefore, the total harmonic distortion of the DTMF tones fulfils the CEPT CS 203 recommendations.
An on-chip reference voltage provides output-tone levels independent of the supply voltage. Table 1
shows the frequency tolerance of the output tones for DTMF signalling.

May 1990
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PCD4413A

FUNCTIONAL DESCRIPTION (continued)
Table 1 Frequency tolerance of the output tones for DTMF signailing

row/ standard tone output frequency deviation
column frequency frequency
Hz Hz (1) % Hz

row 1 697 697,90 +0,13 +0,90
row 2 770 770,46 + 0,06 +0,46
row 3 852 850,45 -0,18 —1,65
row 4 941 943,23 +0,24 +2,23
col 1 1209 1206,45 -0,21 —2,55
col 2 1336 1341,66 +0,42 + 5,66
col 3 1477 1482,21 +0,35 +5,21

{1} Tone output frequency when using a 3,579 545 MHz crystal.

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 Vgg. Low group frequencies are generated by forcing the
row to Vpp. The single tone frequency will be transmitted during activation time, but it is neither
calibrated nor stored.

Dial pulse and flash output (DP/FLO)

This is a combined output which provides controi signals for proper timing in pulse dialling or for a
calibrated break in both dialling modes {flash or register recall).

Mute output (M1)
During pulse 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 puised out.

During DTMF dialling the mute output stays HIGH for the period of the transmit and pause time.
During Flash the mute output is active HIGH and remains at this level for the period of flash and
flash hold-over time.

Mute output (M1)
Inverted output of M1. In the PCD4413A it isonly available as a bondingoption of M1.

Strobe output (M2)

Active HIGH output during actual dialling; i.e. during break and make time in pulse dialling, or during
tone transmission in DTMF dialling.

Data transmission mode
Timing in the data transmission mode is the same as the manual dialling mode.

928
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Pulse and DTMF dialler

PCD4413A

DEVELOPMENT DATA

DIALLING PROCEDURES (see also Figs 5 and 6)

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. 4). By entering first a numeric digit, the Write Address Counter (WAC) will be
set to the first address, the decoded digit will be stored in the register and the WAC incremented to the
next address. Any subsequent keyboard entry will be decoded and stored in the main register after

validation. All entries are debounced on both the leading and trailing edges for at least time tg as shown

in Figs 7, 8 and 9. Each entry i

s tested for validity before being deposited in the main register.

In pulse dialling mode only the O to 9 keys result in dialling operations.

¥ is a special function key:

* key

® Used to switch from dialling mode to data transmission mode. The * tones will not be transmitted.

In DTMF and data transmission mode keys 0 to 9, * and # result in associated DTMF tones (see Table 1).

23
»’ff' /5’
addressed through |
pointers W or R 6
5 8
4 7
addressed through ” 1
3 temporary pointers T 1
2 WorR 2
1 1
MAIN REGISTER DATA REGISTER

write address counter (WAC)
read address counter (RAC)

7286240.1

temporary write address
counter (TWAC) L

ADDRESS COUNTER TEMPORARY ADDRESS COUNTER

Fig. 4 Memory organization.
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PCD4413A

DIALLING PROCEDURES (continued)

OFF—HOOK

+<—— set in dialling

pulse dialling

data

Fig. 5 Pulse and data transmission mode.

DTMF dialling

DTMF dialling

key—in

| 5 pulse out
4627530 pulse ou

wait for signal
{or any veice indication)

. automatic switch to data
key~in % transmission mode
% 1234567
089 # pous—p TONE —out
ON—HOOK

+ 7296853.1

DIAL

OFF - HOOK

:

key —in

46275 30 — TONE —out

|

¥ 1234567

089 # |—» TONE —out

¢

ON—-HOOK

7296852

1

Fig. 6 DTMF mode.

conversation
mode

standby
mode

conversation
mode

B
standby
mode
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Pulse and DTMF dialler

PCD4413A

DEVELOPMENT DATA

CONVERSATION  STATIC

TIMING
g Ltrd
CE __| T T T
(no effect)
e
—-] |-
KEYBOARD 3 I.
ENTRY =" -— -—
Mt 1S ‘:
M1 T - j -=-
M2 ] | .
1
T m T m
<h—b| —>1 s— 4——»1 pa—
DP/FLO 1 3 L W R T R T
|<— tm — |<—tm
-] tb -— 1b
tid I'IXtdp tid nxtdp N
I_ »>| DIALLING MODE Ll >
CONVERSATION
MODE MODE

(await dialling tone)

STANDBY
MODE

72808911

Fig. 7 Timing diagram for dialling mode defined by PD/DTMF selection pin; pulse dialling
(PD/DTMF = Vgg).
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PCD4413A J L

TIMING (continued)

g

ce _] <t L 2
P (no eifect}
<z(_| >
KON T [z 3 g
de ol el s
pt— | | f= | - i
M1
tih
M2 | -
et ] || il
I T o 1
Lt >t 1p t |
DP/FLO I

7Z962468.1

Fig. 8 Timing diagram for dialling mode defined by PD/DTMF selection pin: DTMF dialling
(PD/DTMF = Vpp).

KEYBOARD 1
oy —— 1 2 | % [ » 2 ]
t, {, t | t
"oul GJ+ alle e LU PR W
DP/FLO
[—tjq —
OTMF WWWWwW WWWW
M I L
M2 |
pulse dialling s———4——— data transmission mode 7296246.2

Fig, 9 Timing diagram for dialling mode defined by PD/DTMF selection pin; pulse dialling and data
transmission mode,
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Pulse and DTMF dialler

PCD4413A

DEVELOPMENT DATA

RATINGS

Limiting values in accordance with the Absolute Maximum System (IEC 134)
Supply voltage range VpD

Supply current DD

DC current into any input or output tl, tlg

All input voltages V|

Total power dissipation Ptot

Power dissipation per output Po

Storage temperaturé range Tstg

Operating ambient temperature range Tamb

~08to8 V
max. 50 mA
max. 10 mA
-08VtoVpp+08 V
max. 300 mW
max. 50 mW

—65to+ 150 °C
-25t0 +70 °C

W (May 1990
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PCD4413A

CHARACTERISTICS

Vpp =3 V: Vgg = 0 V; crystal parameters: fosc = 3,679545 MHz; Rg = 100 £2 max.;
Tamb = —25 to + 70 ©C; unless otherwise specified.

parameter symbol min typ. max. unit
Supply
Operating supply voltage VoD 25 — 6,0 \%
" Standby supply voltage Vopo 1,8 - 8,0 Y

Operating supply current

conversation mode {oscillator ON} | Ippc - - 150 A

pulse dialling or flash Ippp - - 200 kA

DTMF dialling (tone ON) lDDF - - 08 mA

DTMF dialling (tone OFF) IDDF - - 200 HA
Standby supply current

{oscillator OFF; note 1)

atVpp=1.8 V; Tamb=2560C IpDO — — 5 uA
INPUTS
Input voltage LOW (any pin) ViL 0 - 0,3Vpp \
Input voltage HIGH {any pin) ViH 0,7Vpp - VpD \Y
Input leakage current; CE 1T - — 1 MA
Keyboard inputs
Keyboard ON resistance RKON — - 2 k2
Keyboard OFF resistance RkOFE 1 - — M
OUTPUTS
Output sink current

atVgp =Vgg+05V

M1, M2, DP/FLO loL 0,7 - - mA
Output source current

atVoy=Vpp 05V

M1, M2, DP/FLO —loH 0,6 - - mA
TIMING AND FREQUENCY
Clock start-up time ton - 4 — ms
Debounce time tg - 12 - ms
Reset delay time td 152 160 168 ms

934 May 1990w (




Pulse and DTMF dialler PCD4413A

DEVELOPMENT DATA

parameter symbol min. typ. max. unit
TONE output (see Fig. 10)

atVpp=25to6V
DTMF output voltage levels

(r.m.s. value) _

HIGH group VHG(rms) 158 192 205 mV

LOW group VLG(rms) 125 150 160 mV
Frequency deviation Af/f —-0,6 - +0,6 %
DC voltage level Vbe - %“VpD - \
Qutput impedance Zo| - 0,1 05 k&2
Load resistance RL 10 - - k2
Pre-emphasis of group AVg 1,86 21 2,35 dB
Total harmonic distortion

at Tamp = 25 °C (note 2) THD - -25 - ds
Transmission and pause time
Manual and data transmission

dialling mode ty 65 — - ms

tp 65 - - ms

Flash pulse duration tFL 252 254 2b6 ms
Flash hold-over time tfih 30 32 34 ms
Pulse dialling {PD)
Diatling pulse frequency fdp 98 10 10,4 Hz
Inter-digit pause tid 800 840 880 ms
Break time (note 3) tp 58 60 62 ms
Make time (note 3) tm 38 40 42 ms

Notes to the characteristics

1. Crystal connected between OSCI and OSCO; CE at Vgg and all other pins open-circuit.
2. Related to the level of the LOW group frequency component (CEPT CS 203).
3. Mark-to-space ratio 3 : 2.

Vop 1uF
TONE —]
PCD4413A
Vs 50pF .l.. 10kN
l .
7226529

Fig. 10 Tone output test circuit.
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