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3 Memory Pulse Dialer
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Features

® Three 16-digit memories ({direct dialing) plus a 16-
digit last number redial memory

® Low voltage CMOS process fof direct operation from
telephone line

& |nexpensive RC oscillator design with accuracy better
than 5% over temperature and unit-unit variations

% |ndependent select for make/break ratio (33Ys/66%
or 40-60)

General Description

The UM91603C pulse dialer is a monolithic CMOS inte-
grated circuit which converts pushbutton inputs into
a series of pulses suitable for telephone dialing. The
UM91603C has three 16-digit memories which provide
one-touch dialing "operation, a great convenience for

telephone dialing. Also, the UM91603C protects the

memories from improper keyboard operation with a

® [nterfaces with inexpensive XY matrix keyboard
® QOutput pulse dial rate 10 pps with interdigit pause
800 ms

Independent select input for storage mode
3.2-second access pause feature

Pacifier tone output for valid key input

* and # keys available in high speed master mode

storage switch (ST).

CMOS technology is used to produce this device, resulting
in very low power .consumption, high noise immunity,
and easy interface to a variety of telephones and requires
few external components.
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Pin Configuration
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*Comments '

Absolute Maximum Ratings*

Supply Voltage .. ............... —0.3V to +4.0V
Operating Temperature Range Under Bias

(Top) e vvvien e ~10°C to +60°C
Storage Temperature (Tgrg) - ... ... —65°C to +126°C
Applied Voltage on Any Pin

(Vingd oeeeeieeiaes Vgg —0.3to Vpp 40.3V

Electrical Characteristics

Stresses above those listed under ‘‘Absolute Maximum
Ratings’’ may cause permanent damage to the device. This
is a stress rating only and functional operation of the device
at these or any other conditions above those indicated in
the operational sections of this specification is not implied.

{Specifications apply over the operating temperature range, and Vgg = OV and 2.0V < Vpp < 3.6V, unless otherwise

D7.75-07-v7

specified.)
Parsmeter Symbol Min, Typ. Max, Units Conditions
OPERATING VOLTAGE -
Data Retention Vop 1.0 On Hook (HS = Vpp)
Nondialing Vop 1.5 35 \Y Off Hook, Oscillator not running
Dialing Voo 2.0 3.5 \Y Off Hook, Oscillator running
OPERATING CURRENT 7
Iop 200 nA | On Hook Vpp = 1.0V @ 25°C
Data Retention
tbo 750 nA | On Hook Vpp = 1.0V @ 40°C
I R e
Dialing . lop 500 BA ijrtn?:g;),li)h/t%ats:naéf\l/o?;gg fater
QUTPUT CURRENT
DP Sink Current loLpp 126 BA | Vpp =38V, Vo1 =05V
DP Source Current loto 20 KA _| Yoo = 15V Vour = 1OV
) lorpe 126 A | Vpp =38V, Vg1 =25V
MUTE Sink Current loLm 125 MA | Vpp =36V, Vg1 =05V
MUTE Source lonm 20 BA | Vpp =15V, Voyr = 1.0V
Current lorm 125 KA .| Vpp =35V, Vour =25V
TONE Drive Current | Toyy 250 UA | Vpp =2.0V, Vg7 = 1.6V
quut High Voltage Viy 80% Vpp Vpp +0.3 V
't Input Low Voltage ViL —-0.3 20% Vpp
Oscillator Frequency | Afeffs | - —4 +4 % | Vpp =2.0Vto Vpp =275V
(Fo) Stability vs. - -
Supply Voltage Afg fy —4 +4 % Vpp = 2.75V to Vpp =3.5V
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Pin Description

Keyboard (R1, R2, R3, R4, RE, C1, C2, C3, C4)

These pins can be interfaced to an XY matrix keyboard.
Each row input has a pull-up resistor. When any key
is depressed, scanning signals will be presented at the

4 column outputs. Debouncing is provided to avoid false -

entry (typ.: 16.7ms).

Make/Break {M/B)

This input provides the selection of the Make/Break ratio
(33.3:66.7/40:60) when M/B connects to Vgg/Vpp.
In addition to the normal M/B ratio control function,
this pin provides a high speed master mode function which
enables fast dial pulse output to drive a UM9160 Slave
Pulse/Tone Dialer (see next page).

Dial Pufse Out {DF)

Output drive is provided to turn on a transistor at the
dia|'pulse rate. The normal putput will be “low’ during
“preak’’ and “*high’’ during “make."’

Mute Out (MUTE)

A negative going low pulse is available to turn off an
external transistor to mute the receiver during dial pulsing.

Dial Rate Oscillator (Rg, Cp, Rp)

These pins are provided to connecti. external resistors
Rg and Rp and Cepacitor Cp to form an RC oscillator
that generates the time base for this chip. (The recom-
mended value of RC components are Rg = 1.5 MR,
Rp =470 K2, Cp = 330 pF, Fg = 2.4 KHz}

Store Switch (ﬁ)_

This input consists of a pull-up resistor. When this input

* is switched to the Vgg, the chip will go into storage mode.

When this input is floating or connetted to Vpp, the
91603C will stay in dialing mode unless the ST key is
depressed. . B

Pacifier Tono (TONE)

This pin provides a direct piezo drive capebility to produce
a 1/2 fp frequency tone output when a valid key/press
is detected.

Heok Switck (HK)
This input detects the state of the hook switch contact.
*Off Hook"” corresponds to the Vgg condition,

Power (Vpp, Vgs)

These are the power supply inputs. This device is designed
to operate at 2.0 to 3.5 volts.

Keyboard Definition
NORMAL MODE

R, |1]2]3 &
Ry | 4|5.|6 |E
Ry |7]8]9|Es

~Rs{P|O|R{ST

C, C C3 C4

HIGH-SPEED MASTER MODE

Ry 11123 I|&]|
R; |4|5]|6 |E;
Rs3 | 7]18]91E;
Re | * |0 |#|ST R: Redial
: Rs [Pl o |R|sST ST: Store ‘
P: Automatic access pause
Ci C C3 Cy

!.EI/EZ /Es: Repertory direct access dialing key

HIGH-S8PEED MASTER MODE

The UM81603C provides a High-speed Master Mode (PDR
= 300 pps, IDP = 6.7 ms) which signals a UM9160 Slave
Pulse/Tone Dialer, In this mode of operation, * and #
signals are available,

The M/B pin is used for triggering the UM91603C into
the High-speed master Mode by applying a high to low
transition when HS is lbw. The UM91603C will stay
in the High-speed Master Mode until “On Hook.""

The operation is the same as in normal mode except'
that the speed is-faster (PDR = 300 pps, IDP = 6.7 ms),
Another difference is that the Psuse key signals a 13
pulse train to provide an acceptable input code for the
UM9160 Slave Puise/Tone Dialer. .
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UM91603C

Operating Characteristics

Normal Dialing

OFF Hook, [D1] ..... [Dn]; n < 16 (See Note) Dial

pulsing starts as soon as first digit is entered (debounced
and detected on chip). Pause may be entered in the dialing
sequence by pressing the # " key and can be recognized
as one digit in redial memory. Pause access time is 3.2
seconds, The digit that is entered after the " IE " key
will be sent out after a 3.2-second delay.

Note: Digits which are entered after the 16th digit are
ignored unless the first 16-digit dialing sequence is com-
plete. The buffer memories are cleared when the 17th
digit is entered and restored beginning with the 17th
digit.

Redialing

OFF HOOK, [R] .
Last number dialed (in normal dialing) can be redialed
by pressing the " key.

Timing Diagram
NORMAL MODE REPERTORY DIALING

Repertory Dialing

OFF HOOK, [El] , , ;L4 KE {1,2,3)
The telephone numbers that are stored in the repertory
dialing_memories can be directly dialed out by pressing

the , or keys. Any second key/press

will be ignored unless the first dialing sequence is complete,

Normal Dialing + Repertory Dialing

OFF HOOK, [D1] ..... CLE] L

Wait for normal dialing to complete before pressing the
1 | :: | " key.

Storing a Telephons Number

a) OFF HOOK, [sT] . [D1] -.... [on] . [E1]:n<

16,1=1,20r3,
b) OFF HOOK, o] L [E] in<6l

I=1,2,3; ST pin connected to Vgg.
Pause may be entered in the storing sequence by pressing
“ El " key and is recognized as one digit in repertory
memories,

-

- (ASSUMING THE NUMBER STORED IN IS 119)

ON HOOK, OFF HOOK
—
[ *
rd L -t
7 7 rd
P —
B R r A rd
KEY . J—
INPUT - [E—T]
— D p—
- —
MUTE -
. T T
le—  PDP —— ~=—AM|— M —{ M
- poL M , )
: - ' i i
oF . B~ +— IDP J— - IDP :
— i !
|-— digit "9"—-|

D : Debouncing {16.7ms} B: Break .
PDP : 700 ms M: Make M
IDP : 800 ms
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HIGH-SPEED MASTER MODE NORMAL DIALING

ON HOOK,OFF HOOK
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U: 3.3 ms (=300 PPS) T, 6.1 ms &=
HIGH-SPEED MASTER MODE REPERTORY DIALING
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Typical Applications (WITH TONE RINGER)

UM91603C + UM2561A/B/D
T Off Hook
[« SE—
HKSW
S Oy e HKSW  * 2N5401
R o—éhe—w -
w250y 22K
MUTE :
Network
4
47xFN6V T
- 2N5651
L
1 12
wote 9 Pacifier Te
TONE 19 Pacifier Tone
To Piezo
veo 14
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A3 AR5 C4 €3 €2 €1 RE CD RD 3
7189 leal——s6 [1 Ji6 |18 [17 |16 7J_9 )-“]
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.TONE/PULSE SWI:TCHABLE-WITH DIRECT ACCESS & REDIAL FUNCTION-

UM91603C + UM9160

Ringer Switch,

ToO

RO
- Ringer Circuit JINACO4 x 4

12M
AAL

R

1.5M
8
330P

VW1 RD
470K

1238
2N5401 390 2N5401
a|s5!l6|E
1N4148
2N5401 718] 9 |E3
+i .
1xF/35V «| o #|sT
220K — R|O]} P|ST
HK.SW
= . 100K | 470k
A o
-rh VWV VYY
< O1kF
13 8 1 lafais j2
MB HS  Vpp R1R2'A3 R4 ng1 {16

UM91603C c4

+ 9 OP  Vgg
m o
aavl 13 10 |14
=] Tornie/Pulse Switch 100K
E S < Pulse ~—
ToNEL |,
T3 = 4700
) v,
+Hvyy e b Vs
L e DRS
" TEST
.
HS. .
' UM9160 MUTE
DP
I _Ls oscl
470KE =
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.| 100PF x 2 480KHz_
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