SHARP ELEK/ MELEC DIV

Pulse/Tone Dialer LSI

L R48 0 64 Pulse/Tone Dialer LSi

The LR48064 is a CMOS pulse/tone dlaler LSI - -

Description

providing auto-dialing and redialing. It features a
built-in 16-digit X 20-channel automatic dialing mem-
ory including a 16-digit X (10 to 20) one-touch mem-
ory , a 16-digit X(0 to 10) two-touch memory and a
32-digit redial memory

Features

. 32-digit redial memory :
. Auto memory dialing : 16D X (10M to-20M) one-

touch dialing and 16D X (0 to 10M) two touch di-
aling

. Make ratio : 33/37% pin-selectable
. Pulse rate : 10/20pps pin-selectable
. Key tone output (1kHz)

. Normal/memory combination dialing .
. Key or switch input allows switching from pulse

to tone mode to provide mixed-dialing capability

. Pulse/tone dialer operation pin-selectable
. Flash signal output

. PBX pause storage

. Key input allows control of ON/OFF hook
. 28-pin shrink dual-in-line package
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B Pin Functions

Name 1/0 Function ) Name . ) 7[0) Function
COL,-COLg O | Key strobe outputs =~ HKS I | Hook switch input pin = -
0OSCy I | Crystal oscillation circuit pin HKCTL O | Hook control signal output pin
OCSpur O | Crystal oscillation circuit pin ROW,;-ROW; I | Key inputs ’
M/B I | Make/Break ratio select pin KEY TONE . O | Beep tone output pin-
MODOUT O | Make/Break ratio select pin - PULSE OUT Q| Pulse output pin
TEST I | Test pin TONE OUT O | Tone output pin
10/20pps 1 10/20pps select pin Vop 1 Power supply pin
MOD I [ Pulse/tone mode select pin GND I | Power supply pin
MUTE O | Mute signal output pin

B Absolute Maximum Ratings i
Parameter Symbol Ratings Unit |Note '
Supply voltage - Vbp 6.5 \'4 1
Operating temperature »T@ - —30to+60 T
Storage temperature Tatg —55 to+150 €
Power dissipation Pp 500 mW 2
Pin voltage Voa —0.3 A\ 3
Pin voltage - ) : Vinz +0.3 \2 4
Note 1 : Referenced to GND.
Note 2 : Ta=25C. .
Note 3 : The maximum applicable- voltage on any pin with respect to GND. ’ f
Note 4 : The maximum applicable voltage on any pin with respect to Vpp.
M DC Characteristics (Ta=25C, GND=0V)
Parameter Symbol Conditions MIN. TYP. | MAX.-| Unit |Note
Supply voltage ) Vob i 2.0 6.0 VA
Standby current I | Vop=3.5V 0.5 1.0 #A 1

. 7 Iopp VDD=3.5V Pulse Mode 0.5. 2.0 mA

Operating current Iopr | Vop=3.5V Tone Mode 10 | 30 | mA | 2

. Vi GND 0.2Vpp \'

Input voltage VIH 0. 8VDD ] VDD )\ 3

Sink current IOL VDD =2.0V, V0L=O' 5V 1.0 2.0 mA 4

Pulse sink current IpL Vpp=2.0V, Vp.=0.5V 1.0 mA

KEYTONE output . ITL VDD=2.0V, VOL=0- 5V 1.0 2.0 mA

current . I Vop=2.0, Vog=1.5V ] 1.0 2.0 mA

Output leakage current Iikc | Vop=6.0V, Vou=6.0V ; ) 1.0 r©A 5
Teo Vop=3.5V, Vo.=0.5V 50 100 500 rA

COLUMN output current 1“5 "=2"¥ Vorn=3.0V 1 5 15 | wA

ROW input current Irp Vpp=3.5V, Vi, =0V 5 35 150 #A

HKS lnput current IHP VD[) =3. SV, V[[,=OV 5 58 150 H A

TEST i.l'lpllt current ITp VDD =3. 5V, V[LZOV 5 58 270 14 A

Note 1 : Current necessary for memory retention ; all-outputs unloaded ; On-Hook mode.
Note 2 : Current during operation , Off-Hook or On-Hook mode.

Note 3 : Applied to all pins.
Note 4 : Applied to MUTE, MODOUT pins. .
Note 5 : Applied to MUTE, MODOUT, PULSEOQUT pins.
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Bl Tone output Characteristics

15E D l 8180798 000LY447 4 l

T;75;O7-07

LR48064

(Ta=25C, GND=0V)

Parameter * Symbal | . Conditions MIN. TYP. | MAX. Unit | Note -

ROW Vor R =10k, Vpp=4.0V 160 210 270 mVrms

Tone output voltage o1 IMN| Voo | Ru=10kQ, Vpp=4.0V 210 | 260 | 340 | mVrms

Output distortion DIS [ R =10k, Vpp=2.5V —20 dB 1

Pre-emphasis =~ PEys | RL=10kQ, Vpp=24.0V 1.0 20 | 3.0 dB

Inter-digital pause top 100 ms

Tone output time top 100 ms

Tone output rate tor 200 - ms

Note 1 : Output distortion measured in terms of total out-of-band power (20Hz to 80kHz frequency range) relative to fundamental power of the

Row and Column Signals.

B AC Characteristics

(Ta=25C, GND=0V)

Parameter Symbol Conditions MIN. TYP. | MAX. Unit | Note
Oscillation start time tos : 8.0 ms 1
Pin2=GND 10 ppS
Pulse rate Pr
: Pn2=Vop 20 Dpps -
. Pmzz=GND 67 ms
Break tim
e ¢ te Pin2z=Vpp 63 ms. 2
e s . 10pps mode 850 ms
Inter-digital pause time tipp 20pps mode 500 ms
Mute overlap time tmoLT 2 ms 2
. . ) . Pinaz=GND 33 ms
Pre-digital pause time tepp Pizr—GND : 37 ms 2 =
Note 1 : When crystal oscillation parameters Rs=100Q, Ly;=96mH, Cp=0.02pF, Ch=5pF, f=3.579545MHz are used. 4 E
Note 2 : 10pps pulse mode value. Values for 20pps are half of these. =
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B Pin Descriptions : KEYTONE Output (Pin 12) ) (
’ This CMOS complementary output produce a

10/20pps (Pin 2), Make/Break (Pin 27)
In pulse mode, the pulse rate and Make/Break 1kHz tone signal (a rectangular wave) while the key

ratio can be selected by connecting pins 2 and 20, is held depressed.

tively, . PULSEOCUT
respectively, as follows PULSEOUT (Pin 13)

10/20pps pin Pulse rate ‘The Pulse Qutput is an N-channel open-dram pin
GND 10pps . that produces a pulse signal in pulse mode. It also
-Vop 20pps . outputs a flash signal.
M/B pin Make/Breake ratio - TONEOUT (Pin '1 5)
GND 33/67 The tone output produce a DTMF signal in tone .

- Vop 87/63 ) mode. Fig. 1 shows the output circuit diagram.

Pulse/Tone Mode Selection (Pin 3)
The mode immediately after going. On-Hook or

Off-Hook is selected by the MOD pin (Pin 3). If the _
MOD key is depressed in pulse mode, the rest of Dia

the dialing will be performed in tone mode. Mode Von/2

key input data is stored in memory along with other ’

data. D/A

The key input mode will be output at the MOD-
OUT pin (N-channe open-drain).
Fig. 1 Tone output circuit diagram

MOD pin Ininial Mode

GND Tone mode . ) TEST (Pin 1)
Voo Pulse mode The Test pin is used to reset and test the circuit.

It is pulled-up to Vpp. For normal dialing, it should

Mute Output (Pin 4) be connected to Vpp.

The MUTE pin consists of an N-channel open-

drain transistor. The signal it outputs is used to TEST pin ROWs Mode
mute the receiver while a pulse signal is being out- GND GND Single tone
put on the telephone line. GND Open or Vpp Reset
VDD Normal dialing
Hook Switch Input (Pin 5)
A pull-up resistor is built in between Vpp and the The reset function intializes the system and clears
HKS pin. - memory of all its contents. Please provide a reset
) - switch to guard against memory corruption caused
HKCTL (Pin 6) - by abrupt changes in supply voltage.
This N-channel open-drain pin is controlled by the L :
ON/OFF key ind is used for hook-control. X COL; COL, COL; COL, COLsCOLsCOL,COLg
1 2 3 FLASH | M1 | M6 |M11{M16 |ROW;
Current state HKCTL 4 5 6 |STORE{ M2 | M7 [M12| M17]ROW,
Hook switch | HAKCIL Input output 71 8 | 9 | CLR |M3|Ms|Mi3|Mi8|ROW,
— HZ ON/OFF key LOW * 0 # |PAUSE| M4 | M9 |[M14| M19|ROW,
— LOW ON/OFF key HZ [IMOD{ RED/P |ON/OFFRECALL{ M5 |M10|M15| M20|ROW;5
“ON-HOOK - To OFF-HOOK| HZ ' Fig. 2 Key matrix
OFF-HOOK HZ To ON-HOOK HZ A
OFF-HOOK - LOW To ON-HOOK LOW . l
HZ : High imepedance - TOL “ROW

Fig. 3 Single contact key
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B Key Functions Bl Functional Description T

Key Function Normal Dialing _
0-9 Number key Input data through data keys (pulse mode : 0-to 9,
* Tone mode : data key tone mode : 0-to 9 “*”, and “#$”), while Off-Hook,
# Tone mode : data key for an ordinary dial operation. Up to 32 digits of in-
RED/P Redial/Pause key (Note) put data is stored in a buffer memory. Data exceed-
PAUSE Pause key : ing 32 digits is accepted-after the dial operation for
ON/OFF Hook Control ON/OFF KEY the intial 32 digits has completed.
STORE Memory store key i
‘M1-M20 Memory recall key _Input Dial: output Memory contents
MOD Pulse—tone switch key Pulse Mode i
FLASH Flash function key Off-Hook (R)=last number dizled
CLR Memory clear key 07436 5 1321 0743651321 (R)=0743651321
RECALL Reall Memory key E?fﬂe Mode ‘(R) " ' e
-Hook =last number di
Note : A RED/P key i lid f dial when d d im- R
% ¥ meditely after going Off-Hook, and for a pause when de- 074365 1320 # % | (0743651301 # *] | (RI=074365121 § %
pressed otherwise. Tone Mode
_ Off-Hook (R)=last humber dialed
B DTMF Output Frequencies 07436 5 1321 | [0743651321] (R)=0743651321
Standard | LR48064 Deviation [%] Note 1 (R) : Buffer memory , [ ]: DTMF output
DTMF [Hz]] [Hz] eviation L7 In pulse mode, the # and * keys are not available for dialing
ROW, | 697 701.3 +0.62 and storing data to buffer memory. .
Low group |ROW,| 770 771.4 +0.19 I . - ]
frequency |ROWj| 852 857.2 | +0.61 Redialing Function . . )
_ Depress the RED/P key immediately after going s
ROW,| 941 935.1 0.63 | " . i —
COL. | 1209 1215.9 057 Off-Hook to redial data in the buffer memory. =
High group 1 P Y The next key input cannot be accepted until the 4 =
o %_ 1336 1331.7 0.32 dialin tion i leted and the buff =
equency |57 1477 1471.9 —0.35 re g operation is completed and the buffer mem- |

ory is cleared. Then, the operation is the ‘same as in
normal dialing and memory. dialing.

Note : These values were obtained with an oscillator frequency
of 3.579545MHz. Any deviations of the oscillation fre-
quency will-affect the tone output frequency.

When a data key connected to COL,-COL5, ROW;-ROW,
is depressed in tone mode, one of the. DTMF signals
shown above will be output. In normal mode, a signal wil!
be output while a key is held down.

However, if the key is depressed for less than 100msec,
the signal will only be output for 100msec.

B Test Mode Output Frequencies

Memory Dialing .

An optional number of memories for one-touch di-
aling (10 to 20) and for two-touch dialing (0 to 10)
can be selected, within a range of 20 memories in

. total (up to 16 digits for each memory).
Two memories can be dialed in succession during

Key [High level frequency(Hz)| Low level frequency(Hz) memory dialing. The 3rd memory can be dialed
7 1215.9 7 — when the Ist and 2nd memory dialings are complete.
2 1331.7 ) - -

6 1471.9 — Input " Dial output Memory contents
3 701.3 Tone-Mode
4 771.4 Off-Hook (M1)=07436, (M2)=51321
8 857.2 M1 07436 (M3)=2116
0 7 935.1 M2 51321 (R)=07436
. Key Input Specification M3 2116 . (R)=0743651321.
ynpt op . Oft-Hook R®)=2116
Parameter Specifications RECALL

Double keys O_Iﬂvdone °fl :ihf} two- will ‘:;nrezog' 1 07436 (M01)=07436, (R)=07436

depressed nfze as v.al input according to a (M;-Ma0)-(M30) ¢ One-touch Memory -

given priority. (Mgo-Mgg)-(Mog) : Two-touch Memory

Bounce count 22msec '

Key-on time 30msec (minimum) required

Key cycle time 130msec (maximum) for data keys

SHARP : 7
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Memory Operations
Set the buffer memory On-Hook.

Input i Memory contents
On-Hook -
STORE 07436 M1 M1)=(R)=07436
STORE 51321 STORE2 | (M02)=(R)=51321

Note : When the input in the buffer memory exceeds 16 digits, digit
beyond the 17th are ignored.

Eras data from the buffer memory, as follows :

Input Memory contents,
Off-Hook (R)=last number dialed, (M1)=07436
(M02)=(R)=51321
CLR R)=__, (M1)=07436, M02)= 51321
STORE M1 R)=__, MD=__, M02)=51321
STORESTORE 2| (R)=___, MD)=___, M02)=____

Mixed Dialing
Permits switching from pulse to tone mode bey
the MOD key.

Input Dial output | Memory confents
MOD pin=Vpp
Off-Hook -
07436 MOD 51321 | 07436 (pause) (R)=07436M0OD51321
On-Hook [51321] :
Off-Hook :
07436 - (Ry=07436
MOD pin 07436
=Vpp~+GND (R)=07436M0OD51321
51321 (pause) [51321] .

MOD key input will be stored in memory as one
digit data in the same way as data key input. It
should be noted that switching from pulse mode to
tone mode causes a pause to be inserted automati-
cally. (Refer to-the Pause function.)

Redialing plus Normal Dialing
Normal dialing can be done when redlalmg is com-
pleted.

Memory contents

Input Dial output
Pulse Mode
Off-Hook (R)=0743651321
RED/P 0743651321
1234...456 1234...456 (R)=1234...456

Memory Dialing plus Normal Dialing
Normal dialing is possible, in Off-Hook mode, fol-

328
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lowing memory dialing or indirect memory dia]ing by
memory key.

Both memory-dialied data and a maximum of 16
columns of data input through normal dialing can be
stored in buffer memory. Additional key input is
accepted when the dialing of data stored in the buffer
memory is over. In this case, old data in buffer
memory is cleared to store new digits from the 17

column on. -

Input Dial output Memory contents
Pules Mode (R)=last. num_ber dialed,
Off-Hook (M1)=07436
M1 07436 (R)=07436 ,

1234......... 456 | 074361234.....456 | (R)=074361234......... 456
16 columns

7890 7890 (R)="7890

Pulse mode (R)=last number dialed,
Off-Hook . | M1)=123M0OD456
Mi | 123 (Pause) (4561 | (R)=123MOD456
0246 [0246]

(R)=123M0OD4560246

Pause Function .

The PAUSE key or RED/P key allows insertion of
a pause about 4 seconds long during which no dial
output is generated. PAUSE key input will be stored
in memory in the same way as data key input.

‘ Input Dial output Memory contents
Off-Hook - :
07436PAUSES1321 | 07436 (PAUSE) | (R)=07436PASUES1321
51321

A RED/P key input releases a PAUSE during the
paused state.

Dial output

Dial output
time - Pause time
MUTE 0 j 1 52321 |' *
Approx. 4 sec
Dial output Dia output
: time Pause 'time
MUTE 0 - 51321

~ RED/P key input (Pause release)
Fig. 4 Pause operation
Flash Function N
A flash key input in Off-Hook mode causes the '

PULSEOUT and MUTE pins to produce signal out-
puts as shown in Figure 5.

MUTE ————_ Approx. 0.6 sec
l

PULSEOUT L——-— .
FLASH key input

Fig. 5 Flash function
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"M Timing Diagram
Pulse mode timing
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Tone mode timing ['ilkey élkey keY
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B System Configuration Example

22Q
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