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ATTTTIN

TONE/PULSE SWITCHABLE DIALER WITH REDIAL
AND SAVE FUNCTION

GENERAL DESCRIPTION

The W91440 series are monolithic integrated circuit. It contains Redial and Save memories which
can perform Tone/Pulse switchable dialing functions. It is fabricated in CMOS technology thus
has good performance in low voltage, low power operations.

FEATURES

o DTMF/PULSE switchable dialer. ¢ Minimum tone output duration: 10CmS.;

¢ 2 number by 32 digits for Redial and Save Minimum inter tone pause: 100mS.
memory. * Tone or Pulse mode is selectable by pin

¢ Pulse to Tone (P—T) keypad for Long Distance option.
Call operation. i e On chip power on reset.

* Break/Make ratio is selectable by pin option. e Long mute for Redial & Save dialing.

* Fully key-in & key-released debounced 4*4 e Uses 3.579545 MHz TV quartz crystal or
keyboard. ceramic resonator.

* Easy operation with Redial, Flash, Pause and 18 pins Dual-in-line plastic package.
P—T keypads. Pulse number, Pause time, Flash time are
* Flash, Pause, P—T can be stored as a digit selected by type number. (TABLE1)
in memory.

PIN CONFIGURATION

c101 180 ra
c2(J2 17JR3
c3l]s ., 16[]R2
calla §153R1
/M 5 <441 vpp
vss []6 %13] MODE
xt []7 §12]DTMF
xT (|8 1[]DP
MUTE (19 101 HKS
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TABLE 1
TYPE NO. DIALING RATE PAUSE FLASH FLASH PAUSE
10/20 pps
Wo1412 2.0 SEC 600 mS 600 mS
{(Normal)
10/20 PPS
W91414/ A 3.6 SEC 73/100 m$ 140/400 mS
(Normal)
10/20 Pps
Wo1416 3.6 SEC 600 mS 600 m$S
{(Normail)
10 pps
wo1418 3.6 SEC 73 mS 140 mS
(N+1)
10 pps
W91419/A (ON) 3.6 SEC 73/600 m$ 140/600 mS
N+1 10-N
NORMAL SWEDISH/DANISH NEW ZELAND
0--10 pulses 0--1 pulses 0--10 pulses
1--1 pulses 1--2 puises 1--9 pulses
2--2 pulses 2--3 pulses 2--8 pulses
3--3 pulses 3--4 pulses 3--7 pulses
4--4 pulses 4--5 pulses 4--6 pulses
5--5 pulses 5--6 pulses 5--5 pulses
6--6 . pulses 6--7 pulses 6--4 pulses
7--7 pulses 7--8 pulses 7--3 pulses
8--8 pulses 8--9 pulses 8--2 pulses
9--9 pulses 9--10 pulses 9--1 pulses
*-- Ignored *-- Ignored *-- Ignored
#-- Ignored #-- Ignored #--  |Ignored
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KEYBOARD FUNCTION

1 2 3 SAVE |—R1
4 5 6 F —R2
7 8 9 P— T [—R3
y 0 # R/IP [—R4
BLOCK DIAGRAM
HKS SYSTEM CLOCK
BIM —* GENERATOR
MODE —*1 U
READ/WRITE _
<:__‘_'> O Q | MUIE
— COUNTER o 0}
ROW w o O
0O 9 Q
<C - —
: U : :
= P4
o) \ RAM ( 9 k N 8
c — N—1 © NV "
Q |/\| = | PULSE OUT
> [« %
(V]
x
COLUM )
N ::> LOCATION jT
LATCH
D/A ROW & COLUMN DATA
TONE OUT  ~=—ro K PROGRAMMABLE K LATCH &
CONVERTER COUNTER DECODER
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PIN/FUNCTIONAL DESCRIPTION

A. ROW-COLUMN inputs (pins 1-4 & 15-18) capacitor. In OFF HOOK state, HKS=0, all

The keyboards input is compatible with the
standard 2-of-8 keyboard, the inexpensive
single contact (Form A) keyboard, and
electronic input.
In normal operation, any single button is
pushed to produce dual tone, pulses or
functions.
. B/M (Pin 5)
The Break/Make ratio is 60:40 it B/M =1, and
is 66.6:33.3 if B/M=0. This pin influences
nothing in DTMF mode.
XT, XT (Pin 7 & 8)
An built in inverter provides oscillation with
an inexpensive 3.579545MHz TV color burst
crystal. The oscillator ceases when a
keypad input is not sensed.
. MUTE (Pin 9)
The MUTE is a conventional CMOS N-
Channel open drain output. The output
transistor is switched on during dialing se-
quence {both Pulse and Tone mode). Other-
wise, it is switched off.
. MODE (Pin 13)
Pulls pin 13 to VDD' the dialer is in pulse
mode, the pulse rate is 10 pps. Pulls pin 13
to Vgg, it is in DTMF mode. Pin 13 Floating
is 20 pps pulse rate.
. HKS (Pin 10)
The HKS (HOOK SWITCH) input is used to
sense the state of handset in ON HOOK or
OFF HOOK. In ON HOOK state, HKS=1, or
open the keyboard input is disabled, there
is not any operation for any keyboard en-
try, to avoid the energy lose stored in

of the function work.

HKS pin is pulled to Vpp by internal
resistor.
.DP (Pin 11)

This pin is an N-channel open drain output.
The output is low (switched on) in the dial
pulse “Break” operation during Off Hook
Pulse. Otherwise, this output is “open’’ (swit-
ched off).

In DTMF mode, the pulse out keeps open
(switched off) regardless of keyboard entry.
In Pulse mode, the output sends a chain of
pulses to correspond the address keypad
input, but keep open level for * and # en-
try. Fig.—4(a,b) shows the timing diagram
in pulse mode.

The pulse rate and inter digit pause are fix-
ed, to be 10 pps and 800 mS respectively.

. DTMF (Pin 12)

This pin is used to output DTMF address
signals. During puise dialing, it always keep
at low state regardless of keypad input. In
tone mode, it will output dual or single tone.
The detail timing diagram of tone mode is
shown in Fig.—2(a,b).

I. Vpp: Vss (Pin 14, 6)

These are the power input pins for the
Tone/Pulse dialer.
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OUTPUT FREQUENCY (Hz)
% ERROR
SPECIFIED ACTUAL
R4 4697 699 +0.28
R2 770 766 -0.52
R3 852 848 -0.47
R4 941 948 +0.74
1 1209 1216 +0.57
C2 1336 1332 -0.30
C3 1477 1472 -0.34

—

HKS

DTMF —

OSC. OSC. 1

OSsC.

NORMAL DIALING

Figure 1-(q) Pulse Mode Timing Dlagram
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DIMF :
; OSC. ]
OSsC. T 1
ON
HOOK
AUTO DIALING
Figure 1-(b) Pulse Mode Timing Diagram
HKS

OsC.

OSsC.

osC.

NORMAL DIALING

Figure 2-(a) Tone Mode Timing Diagram
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HKS —I_—[
KEY IN 1 RIP
— =—Tkp
DTMF £ & ] L L-—’ L:—————
; s - To Tip Tip !
MUTE — : |
v
0sC. on L Q5C: l
: HOOK : AUTO DIALING
Figure 2-(b) Tone Mode Timing Diagram
KEY BOARD OPERATION
NOTE:
a. All the keyboard operations should be under OFF HOOK condition.
b. D1-Dn: 0-9, *, #.
c. The number D1, D2, - - -, Dn will be dialed out in Puise or Tone mode as mode selected.

A.NORMAL DIALING
e D1, D2, - - -, Dn will be dialed out.
e Dialing length is unlimit, if dialing length
over 32 digits the Redial is inhibited.

B. REDIALING
+[OFF - HOOKIRI/P] The[R/Plkey can execute
Redial function only in first key in after OFF
HOOK, other- wise will be Pause function.
C.ACCESS PAUSE
¢ The Pause function is executed in Normail
dialing or Memory dialing.
e Auto Access Pause, that selects by type
number.
* The pause function timing diagram is
shown in Fig. —3.

D.PULSE TO TONE (P-T)

2]+ --- b’

« |f the mode switch is set in Pulse mode,

then the output signal will be:
D1, D2, - - -, Dn, Pause, D1’, D2
(Pulse)
 |f the mode switch is set in Ton
then the output signal will be:
D4, D2, - - -, Dn, Pause, D1', D2’
{Tone)

- DY
(Tone)
e mode,

,---Dn’
(Tone)

It can be reset to Pulse mode only in
operation of ON HOOK, because it's still
in Tone mode when the digits have been

dialed out.

o The P—Tfunction timing diagram is shown

in Fig. —4.
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HKS _l
KEYIN ] 4 L2 1Ref 12 |
L T ko
DP B LM LT 18/ M__ 18 M,
: e e =~—IDP =~ Tpp™ 3
. T 'pDP IDP
MUE — T —
? T
DTMF A
0sC. | : OsC. 1
Figure -3 Pause Function Timing Dragram
HKS —
KEY IN 1.4 ] L2 [ lp=1 1.8 [
" Tk
P T8 B H
. R z__I_ITl_lMl_l LJ é‘“ﬁop'j‘n—[M“‘T.Da’
PDP
MUTE I
o
DTMF
OSC. ]
0sC.

Figure -4 Pulse To Tone Function Timing Diagram
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E. FLASH

[F]

¢ 1t will execute ON HOOK 600 ms (or
73 ms), and pause for 600 ms (or
140 ms) before the next digit is dialed
out. »

* Flash key can be stored as a digit in
memory.

¢ The Flash function timing diagram is
shown in Fig. —5.

F. SAVE

Come [OFF HOOK] [SAVE]

* D1, D2, - - -, Dn will be stored in SAVE
memory, if SAVE key is keyined after Dn
is dialed out.

* The SAVE key entry as first key after go-
ing OFF HOOK for SAVE dialing, other-
wise it will be excuted SAVE storing.

e If key in sequence - - D1”, D2”, D3”,
SAVE, SAVE. D1, D2”, D3" will be stored
to SAVE memory and dialed out twice.

HKS —L
WIN————) ¢ 14
7 T
oP j‘_ TF TFP _>
DIMF — M— -
™ T
| OSC.
OSC. T l l
Figure -5 Flash Function Timing Diagram §
>
Q.
ABSOLUTE MAXIMUM RATINGS Eﬁ
SR
PARAMETER RATING UNIT =3
DC Supply Voltage -03 ~ +70 \Y .
Input Voltage Range -03 ~-Vpp+03 A
Power Dissiption per Package 120 mw
Operation Temperature 0 ~ +70 °C
Storage Temperature -55 ~ +125 °C
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D.C. CHARACTERISTICS
(VDD-Vss=2.5V, Fosc=3.58 MHz, Ta=25°C All output unloaded)

PARAMETER SYM. TEST CONDITIONS MIN. TYP. MAX. UNIT
OP. Voltage VDD — 20 — 55 \
Tone - — 1.0
OP. Current lop A bulse 05 mA
HKS=0, No
Standby Current IsB A Load & No - 10 15 uA
Key Entry
Memory Retention HKS =1, _ _
Current MR B Vpp=1.0V 0.2 uA
Tone Output Row Group,
Voltage Vio C R = 10K 130 150 170 mvVrms
/IR
Pre-emphasis D cz:,(())_/s,gg 1 2 3 dB
DIMF RL=10KQ
Distortion THD D 2.0-5.5V - -30 -23 ds
Tone Output
DC Level VIDC D 2.0-5.5v 1.1 — 2.8 \Y
Tone Output
Sink Current L F Vio=05V 02 - - mA
Pulse Output
Sink Current IpL € Vpo=0.5V 05 - - mA
Mute Output
Sink Current ML E VMO =05V 0.5 - - mA
HKS Puli High
Resistor RKH 300 — - KQ
A.C. CHARACTERISTICS

PARAMETER SYM. CONDITIONS MIN. TYP. MAX. UNIT
Key in Debounce TKID - 20 - mS
Key Release TKRD _ 20 _ mSs
Debounce
Pre-digitpause TPDPA B/iM=1 — 40 - ms
MODE=1 B/M=0 — 33.3 —
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(Continued)
PARAMETER SYM. CONDITIONS MIN. TYP. MAX. UNIT
FPR1 MODE =1 — 10 -
pps
Puise Rate FPR2 MODE=Open _ 20 _
T — _
Inter Digit Pause DR 10 PPS 800 msS
TibpP2 20 PPS - 500 -
B/M=1 - 60:40 - o
Break/Make Ratio B/M=0 — 67:33 -
Tone Qutpuf D _ 400 - mS
Duration
Inter Tone Pause Titp - 100 - mS
Table 1 — 600 -
Flash Time TF m$
Table 1 - 73/100 -
Table 1 - 600 -
Flash Pause Tep m$
Table 1 - 140/100 —
Table 1 — 20 -
Pause Time Tp S
Table 1 - 3.6 —
GENERAL TEST CIRCUIT
o— et re[®
o— 21 c2 () KN
o 31ca re|?
4 g 15
o ca & R — Vbp
o lBiM g vpp 2 VoD
51 ves g moDe |13 ° PULSE
l TONE
= 7] xr = omF]12 o o
3.57945MHZ = 470K
Dl__a_ X ol L N
9| wow e 10 ON HOOK
OFF HOOK

47K

143

TONE/PULSE

DIALER



@'inbond

TEST CIRCUIT

A VoD

O/o— Pulse mode
Keyboard N MODE

Tone mode

1]}-0—-«

3l
=
o
<
o
O

w
w

1”—

DD

Counter and AC Meter Single column or single

row is pushed
10K —
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Spectrum Analyzer
(HP3582A)

10K

Vext

Vext

Keyboard

—

VoD
VoD
A Vss MoDE
DC Meter
Vop
MODE Vppy
AKS  Vss

<: Keyboard

O —

VoD
O

l————u

HKS VDD

MODE Vss

3

145

TONE/PULSE

DIALER



& Jinbond

APPLICATION CIRCUIT DIAGRAM

AAA—
RA
HKSW
Q1 o
DA D2 J I‘c«
R2
T R4 3RO
D3 pal R3 Q@3
Ro—— A9 D2
R10 R5 R72R8
aa L LBiM
-=|: L_cq:z R9 D
10 14 11 12 5
10 PPS
3 PULSE
(| W914410 SERIES 13 o 20pps
XL 8 i TONE
1) 2)3)4)15-1617)18—6 9 =
RA7
1] 2] 3 Isave A
4|56 F
s o lr s = SPEECH
NETWORK
] 0 # R/p o
.-_h_—
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COMPONENT SELECTION TABLE

R1
R2
R3
R4
RS
R6
R7
R8
RQ
R40
R11
R42
R12b

20MQ
33K
220K
3.9KQ
1MQ
4100KQ
10KQ
689
470KQ
100KQ
1009
1009
1800

R13
R44
R15
R16
R17
C1
C2
C3

C5
D4
D2
D3

100

1.5K0
1.2KQ
47K
220KQ
0.01,F
0.14F
100,F/10V
2.24F 110V
0.01,F
1N4002
1N4002
1N4002

D4
DS
TNR
Z1
Q1
Q2
Q3
Q4
Qb
Q6
Q7
XTL

1N4002
1N4148
TNR68OK
1N4731
MPSA92
2N5554
2N5551
2N9014
2N4403
2N4403
MPSA13
3.579545MHz
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