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LR48061

LR48061

DESCRIPTION

The LR48061 is a CMOS pulse/tone dialer LS!
providing auto-dialing and redialing. It features
a built-in 16-digit X 20-channel automatic dialing
memory including a 16-digitX5 one-touch memo-
ry and a 32-digit redial memory.

FEATURES

® 32-digit redial memory

@ Auto memory dialing :

16D X 5M one-touch dialing

16D X 15M three-touch dialing

Make ratio : 33/37% pin-selectable

Pulse rate : 10/20 pps pin-selectable

Key tone output (1 kHz)

Normal/memory combination dialing

Key or switch input allows switching from
pulse to tone mode to provide mixed-dialing
capability

Pulse/tone dialer operation can be selected
by the pin

Flash signal output

PBX pause storage

Key input control of On/Off-Hook setting
Package : 28-pin SDIP (SDIP028-P-0400A)

Pulse/Tone Dialer LSI

PIN CONNECTIONS

28-PIN SDIP TOP VIEW
TEST 1] [28] MODout
10/20 pps {2 27)M/B
MOD [3] [26] 0SCour
WE EOSCIN
HKS [5] l24] COL+
HKCTL (6| [23) COL=
AOWs [7 | [22] COL=
ROW- 8] [21] COL4
ROW: 9] 20| COLs
ROW: [10] [19) COLs
ROW: [11] 18] COL7
KEVTONE [12] 7] coLs
m@ l_§|VDD
GND [14] [15] TONEoor
-
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data books, etc. Contact SHARP in order o obtain the latest version of the device specification sheets before using any SHARP's device.”

[“ln the absence of confimation by device specification sheets, SHARP takes no responsibifity for any defects that occur in equipment using any of SHARP's devices, shown in catalogsJ 673
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BLOCK DIAGRAM
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SHARP LR48061

ABSOLUTE MAXIMUM RATINGS

PARAMETER SYMBOL RATING UNIT | NOTE

Supply voltage Voo 6.5 \ 1
Operating temperature Topr —30 to +60 °C

Storage temperature Tstg —55 to +150 °C

Power dissipation Pp 500 mw 2
Pin voltage Vi1 -03 \ 3
Pin voltage ViNz +0.3 A

NOTES :

1. Referenced to GND.

2. Ta=25C

3. The maximum applicable voltage on any pin with respect to GND.
4. The maximum applicable voltage on any pin with respect to Voo.

DC CHARACTERISTICS (Ta=25°C, GND=0 V)
PARAMETER SYMBOL CONDITIONS MIN. TYP. | MAX. | UNIT | NOTE
Supply voltage Voo 20 6.0 \
Standby current Isp Voo=35V 1.0 4.0 LA 1
. loPP Voo=3.5 V puise mode 0.5 20 mA
Operating current 2
lopT Voo=3.5 V tone mode 1.0 3.0 mA
I GND 0.2Vop Vv
Input current 3
liH 0.8Voo Voo \
Sink current lou Voo=20V, VoL=05 V 1.0 2.0 mA 4
PULSE sink current IPL Vob=20 V, VoL=05 V 1.0 mA
I Voo=2.0 V, Vo.=05 V 1.0 20 mA
KEYTONE output current
I Vop=20 V, Von=15 V 1.0 2.0 mA
Output leakage current kG Voo=6.0 V, VoH=6.0 V 1.0 nA 5
8 Vob=35 V, Vo=05V 25 100 600 MA
COLUMN output current
IcH Vop=35 V, Vou=30 V 1.0 5.0 15 MA
ROW input current IrP Voo=35V, Vu=0 V 3.0 35 150 uA
HKS input current 4P Voo=35 V, VL=0 V 3.0 58 150 A
TEST input current (4 Voo=35V, VL=0 V 3.0 58 150 wA

NOTES :

1. Current necessary for memory retention; no load on all outputs; On-Hook mode.
2. Current during operation; no load on all outputs.

3. Applied to ail input pins.

4. Applicable to MUTE, MODour, HKCTL pins.

5. Applicable to MUTE, MODour, HKCTL, PULSEouT pins.
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SHARP LR48061

TONE OUTPUT CHARACTERISTICS (Ta=25°C, GND=0 V)
PARAMETER SYMBOL CONDITIONS MIN. | TYP. | MAX. | UNIT | NOTE
Tone output ROW Vor RL=10 kQ, Voo=40 V 130 210 310 | mVms
voltage COLUMN Voo RL=10 k{2, Vop=40V 180 260 360 | mVms
Output distortion DIS R.=10 k{, Voo=>25 V -20 dB 1
Pre-emphasis PEHB RL=10 k{2, Voo=4.0 V 1.0 2.0 30" dB
Inter-digital pause tiop 100 ms
Tone output time too 100 ms
Tone output rate hor 200 ms
NOTE :

1. Output distortion measured in terms of total out-of-band power (20 Hz to 80 kHz frequency range} relative to fundamental
power of ROW and COLUMN signals.

AC CHARACTERISTICS (Ta=25°C, GND=0 V)
PARAMETER SYMBOL CONDITIONS MIN. | TYP. | MAX. | UNIT | NOTE
Oscillation start time tos 8.0 ms 1
Pin2=GND 10
Pulse rate Pr idind
Pmz=VbD 20 pps
Pinzz =GND 67 ms
Break time te 2
Pinz7 = VDD 63 ms
10 mode 850 ms
Inter-digital pause time tiorp il
20 pps mode 500 ms
Mute overlap time tMOLT /MOLP 2.0 ms
. . Pin27 =GND 33 ms 2
Pre-digtal pause time trop
Pin27 =GND 37 ms
NOTES :

1. Crystal resonator parameters : Rs=100 Q, Lm=96 mH, Cm=0.02 pF, Ch=5 pF, f=3.579 545 MHz.
2. During 10 pps pulse mode (1/2 during 20 pps mode).

TEST CIRCUIT

33/L
37/63| 67T
3.579 545 MHz
° 0

2 7| [26] esjeAalR i olrs e e s

Key sterbe output

O
DBREnE 0GR T EERD
Test input —
Keyboard input
520 pos] £ § . 3
_ \ Off-Hook

7 \
10 pps / DTMF
Pulse
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SHARP LR48061

PIN FUNCTION

SYMBOL 110 FUNCTION SYMBOL 1/0 FUNCTION
COL1-COLs O | Key strobe outputs HKS ] Hook switch input pin
OSCi ] Crystal oscillation circuit pin | HKCTL O | Hook control signal output pin
0SCout 0 Crystal oscillation circuit pin | ROW1-ROWs | Key inputs
M/B | Make/Break ratio select pin | KEYTONE 0 Beep tone output pin
MODout (o] Pulse/tone mode output pin | PULSEout O | Pulse output pin
TEST I Test pin TONEout O | Tone output pin
10/20 pps | 10/20 pps select pin Voo I Power supply pin
MOD | Pulse/tone mode select pin GND | Power supply pin
MUTE o Mute signal output pin

PIN DESCRIPTIONS

10/20 pps (Pin 2), Make/Break (Pin 27) Select .= GO (& T R 6 00 LS i 10 Voo
in pulse mode, the pulse rate and Make/ Break ratio level), the MODour pin outputs the signal according to the
can be selected by connecting pins 2 and 20, re- mode in Off-Hook state, despite the HKS pin being On-Hook.

spectively, as follows. MUTE Output (Pin 4)

10/20 pps PIN Puise RATE The MUTE pin consists of an N-channe! open-
GND 10 pps drain transistor. The signal is used to mute the
Voo 20 pps receiver while a pulse signal is being output on
T WE Ao the telephone line.
GND 33/67 Hook Switch Input (Pin 5)
VoD 37/83

An internal pull-up resistor connects this pin to
Vop. When this pin is at GND level, the circuit

Pulse/Tone Mode Selection (Pin 3)

. ; A is Off-Hook.
The mode immediately after going On-Hook or
Off-Hook is selected by the MOD pin (Pin 3). HKS PIN MODE g
If the MOD key is depressed in pulse mode, the GND Off-Hook o]
rest of the dialing will be performed in tone mode. Open or Voo On-Hook =
. . ) (3]
Mode key input data is stored in memory along o . Z
with other data. KEYTONE Output (Pin 12) g
The key input mode will be output at the MOD- This CMOS complementary output produces a g
out pin (Pin 28). 1kHz tone signal (a rectangular wave) while the g
key is held depressed. o
MOD PIN INITIAL MODE -
GND Tone mode PULSEouT (Pin 13)
Voo Pulse mode The pulse output is an N-channel open-drain
CONDITION MODE MODour OUTPUT pin that produces a pu.lse signal in pulse mode.
Pulse mode High impedance It also outputs flash signal.
Off-Hook - ™
Tone mode “LOW" level TONEouT (Pin 15)
On-Hook * Pulse/tone High impedance The tone output produces a DTMF signal in
tone mode. Fig. 1 shows the output circuit
diagram.
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f LR48061
o o coL | ROGW
Veo/2 * TONEour d A

o/ - 1 Fig. 3 Single Contact Key

Fig. 1 Tone OQuiput Circuit Diagram Key Function
Hook Control Pin (Pin 6) KEY FUNCTION
This N-channel open-drain pin is controlled by 0-9 Number key-
the ON/OFF key and is used for ON/OFF hook * Tone mode : Data key

# Tone mode : Data key

control.

M1 - Ms One-touch memory recall key

FLASH Flash function key

CURRENT STATE__ |y | KCTL
HOOK SWITCH | HKCTL OUTPUT

- HZ ON/OFF key | LOW

- LOW ON/OFF key | HZ
ON-HOOK - To OFF-HOOK | HZ
OFF-HOOK HZ To ON-HOOK | HZ
OFF-HOOK LOW To ON-HOOK | LOW

HZ : High impedance

TEST (Pin 1)

The TEST pin is used to reset and test the cir-
cuit. t is pulled-up to Voo. For nommal dialing,
it should be connected to Voo.

ON/OFF Hook function ON/OFF key
RECALL/STORE | Auto-dial memory recall, store key
REDIAL Redial key

PAUSE Pause key

MOD Pulse—tone switch key

CLR Memory clear key

Table 1 DTMF Output Frequencies

TEST PIN ROWs MODE
GND GND Single tone
GND Open or Voo Reset
Voo Normmal dialing

The reset function initializes the system and
clears memory of all its contents. Provide a re-
set switch to guard against memory corruption
caused by abrupt changes in supply voltage.

COLa COL2 COLz COLs COLs
ROW+| 1 2 3 M1 |REDIAL
‘ROW:=z 4 5 6 Mz | PAUSE
ROW= 7 8 9 Ms MOD
ROWa * 0 # Ma CLR
'ROWS5 |FLASH | RECALL/STORE |ON/OFF| Ms

Fig. 2 Key Matrix

STANDARD | LR48061 |DEVIATION

DTMF (Hz) (Hz) (%)

ROW1 697 701.3 +0.62

Lower-group |[ROW2 770 771.4 +0.19
frequency (ROWs 852 857.2 +0.61
ROW4 941 935.1 -0.63

. COLA 1209 12159 +0.57
Higher-group =336 13317 | -032

frequency
COLz| 1477 1471.9 -0.35
NOTE :

These values are obtained with an oscillator frequency of
3.579 545 MHz. Any deviations of the oscillation frequency will
affect the tone output frequency. When a data key connected
to COL1-COLs, ROW1-ROWa is depressed in tone mode, one
of the DTMF signals shown above will be output. In normal
mode, a signal will be output while a key is held down, How-
ever, if the key is depressed for less than 100 ms, the signal
will only be output for 100 ms.
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Test Mode Output Fregencies

KEY HIGH LEVEL LOW LEVEL
INPUT FREQUENCY (HZ) FREQUENCY (HZ)
7 12159 -
2 1331.7 -
6 1471.9 -
3 7013
4 771.4
8 857.2
0 935.1

In test mode, the single tones shown above are
output when individual keys are depressed.

Key Input Specification

NOTES :

1. In pulse mode, # or * key input will be ignored (i.e., will
not be stored in buffer memory) and no dialing will occur.

2. Setting the HKS pin to a different position while halding a
data key down in tone mode will provide continuous DTMF
signal output.

Redialing

A REDIAL key input immediately following a
transition to Off-Hook mode causes the contents
of buffer memory to be dialed.

INPUT DIAL OUTPUT | MEMORY CONTENTS
Off-Hook
REDIAL 0743651321 0743651321

PARAMETER SPECIFICATIONS
Double keys g;ly ,?;foa;h?,aﬁzoi: ll.ljl‘t t;eccordin
depressed g ° s

to a given priority scheme.

Bounce count | 22 ms

Key-on time 30 ms (minimum) required

Key cycle time| 130 ms (maximum) for data keys

FUNCTIONAL DESCRIPTIONS

Normal Dialing

Any data key input (pulse mode : 0-9, tone
mode : 0-9, # and %) following a transition to
Off-Hook mode will put you in normal dialing
mode. Up to 32 digits of input data can be
stored in buffer memory. Any input that exceeds
32 digits will be ignored and no dialing will
occur. A CLR key input during dialing stops the
dialing and clears the memory.

However, even when the HKS pin is in the on-
hook position, REDIAL key input immediately
after the HKCTL pin is turned “LOW” will cause
the buffer memory contents to be dialed. A CLR
key input during redialing stops redialing and
clears the buffer memory.

For continued redialing in Off-Hook mode, the
HKCTL pin alternates between two states, high
impedance and low level, with each ON/QFF
key input during redialing. A FLASH key input
stops redialing and starts the flash operation.
Pauses entered in redialing can only be cleared
by the REDIAL key. Any other key input will be
ignored.

Memory Dialing

The LR48061 has twenty 16-digit memory slots,
fifteen of which can be recalled by indirect dial-
ing, and five of which can be recalled by one-
touch input through keys M1-Ms. As shown in

INPUT DIAL OUTPUT | MEMORY CONTENTS the memory dialing example that follows, two
Pulse Mode last number dialed successive memory dialing operations are allowed.
Off-Hook 0743651321 0743651321 What was memory dialed will be stored in buffer
07436 5 1321 (NOTE 1) memory.

Tone Mode (DTMF Signal) last number dialed INPUT  |DIAL OUTPUT MEMORY CONTENTS
Off-Hook 0743651321 # *
07436 5 1321 § #| (0743651321 B} e ) Tone-Mode (M1)=07436, (M2)=51321
Off-Hook

Tone Mod last number dialed M [o7a3g] | (F=07436

ook | (OTMF Signaiy | 2 Pumber dia Mo [s1a21] | (RI=0743651321
Off-Hook (0743651321 ] 0743651321 (R)=0743651321
07436 5 1321 (NOTE 2) Ma -

NOTE :

[ ] : DTMF signal, (R) : Contents of buffer memory

Em 2180798 DOluz32 25T .
e
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The following example shows a one-touch key
used in conjunction with indirect dialing provides
memory dialing capability.

INPUT DIAL OUTPUT|MEMORY CONTENTS
Pulse-Mode
Off-Hook (Mo1)=07436,
(Moz2)=51321
(M1)=07436,
(M2)=51321
M1 07436 (R)=07436
[RECALL/STOREJ02 | 51321 (R1=0743651321
On-Hook
Off-Hook
[RECALL/STORE]01 | 07438 (R1=07436
Mz 51321 (R)=0743651321

(M1) © Memory contents recalled by M1 key

(M2) : Memory contents recalied by M2 key

(Mo1) : Memory contents recalled by RECALL/STORE and 0, 1
keys

(Ma2) : Memory contents recalled by RECALL/STORE and 0, 2
keys. Memory dialing can also be used in conjunction
with indirect dial to provide memory dialing capability.

dialing to be aborted. Pauses put in memory
dialing can be cleared with a REDIAL key input
as in redialing. Two successive memory dialing
operations renders any other key input ineffective.

MEMORY OPERATIONS
Initial non-buffer memory contents should be set
up in On-Hook mode.

INPUT DIAL OUTPUT|MEMORY CONTENTS
Tone-Mode
Off-Hook (Mo1)=07438,
(Mo2)=51321
[RECALL/STORE|01 | [07436] | (R)1=07436
[RECALL/STORE 02 | [51321] (R)=0743651321

Although memory dialing is normally done in Off-
Hook mode, memory dialing is possible even in
On-Hook mode when an ON/OFF key input sets
the HKCTL pin to the “LOW™ position.
Memory dialing assumes one of the following
forms :
RECALL/STORE | 01 -[RECALL/STORE |15
M1 - Ms

Indirect dialing of any of these in conjunction
with a one-touch key input permits memory
dialing. Note, however, that a CLR key input
during memory dialing stops dialing and clears
the buffer memory. Also, the HKCTL pin altemates
between two states, high imepedance and low
level, with each ON/OFF input in Off-Hook mode.
A FLASH key input during memory dialing causes

INPUT MEMORY CONTENTS
On-Hook (R)=last number dialed
[RECALL/STORE 02 | (Moz2)=(R)=last number dialed
07436 (R)=07436 then (Mo2)=(R)

[RECALL/STORE]01 =07436 (NOTE)
Off-Hook
On-Hook (R/=07436
51321 (R1=51321 then (M1)=(R)
[RECALL/STORE M1 =51321
[RECALL/STORE M2 | (M2)=(R)=51321
NOTE :

Up to 32 digits can be stored in buffer memory, but digits
stored after the 17th are ignored.

Memory contents can be cleared by the following
procedure.

INPUT MEMORY CONTENTS
On-Hook (R)=last number dialed,
(M1)=0743651321
CLR (R)=—, (M1)=0743651321
RECALL/STORE M1 (R)=—, (M1)=—

Mixed Mode Dialing
The use of the MOD key changes pulse mode
to tone mode.

INPUT DIAL OUTPUT | MEMORY CONTENTS
MOD pin=Voo
Off-Hook
07436 07436 (PAUSE) | (R)=07436 MOD
MOD 51321 [51321] 1321

The mode key input will be stored as a single
digit in buffer memory, just like other data key
inputs. Note that a pause will be inserted auto-
matically as the pulse mode changes to tone
mode (refer to the Pause Function).

680
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Combination Dialing

The LR48061 provides combination dialing capa-~
bility, combining memory dialing and nomal dialing,
as shown in the following example. In combination
dialing mode, normal dialing can be performed
in exactly the same way as in normal dialing
mode, except in those cases for which the number
of input digits is limited (See Note).

INPUT DIAL OUTPUT | MEMORY CONTENTS
Off-Hook (M01)=07436
Pulse Mode (M2)=51321
[RECALL/STORE|01 | 07436 (R)=07436
51321 51321 (R)=0743651321

{Note 1)
On/Off-Hook (R)=0743651321
Tone-Mode
07436 §# * (07436 # *] (Ri=07436 # *
(Note 2)
M2 [51321] (R)=07436 § *
51321
NOTES :

1. Up to 16 digits can be dialed in this case, but the data
key input from the 17th on will be ignored.

2. Normal dialing of more than 17 digits disables memory
dialing thereafter. This means that any M1-Ms, RECALL/
STORE key input will be ignored.

Pause Function

The PAUSE key is used to suspend dial output
for intervals of about 4 seconds. Pause key input
is stored in memory like input is.

INPUT DIAL OUTPUT | MEMORY CONTENTS
Off-Hook '
07436PAUSE | 07436 (PAUSE) | (R)=07436PAUSE51321
51321 51321

A REDIAL key input during a pause clears the
pause.

Dail output Dail output
time Pause time
MUTE 0 51321
Approx. 4 s
Dail output Dail output
time Pause _|time
MUTE L0 s1321_ |

Fig. 4 Pause Operation

Flash Function

A flash key input in Off-Hook mode causes the
PULSEoutr and MUTE pins to produce signal
outputs as shown in Fig. 5.

VUTE —I Approx. 0.6 s I_
I__

PULSEour

FLASH key input

Fig. 5 Flash Function

B 4180798 0014234 D22 M
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TIMING DIAGRAMS

(Pulse mode)
teop o toP
MUTE |
tev tvoLp
PULSEout | | | | | |
\i’key [é]key
{Tone mode)
tor
MUTE |
tmoLr: too
TONEour Piie |EEEE|

ékey [ékey

SYSTEM CONFIGRATION EXAMPLE

200w
T M
S1
4 |-J
- S1-83 : Hook Switch
R 220 O
(/2w 470 kQ
bt
(1o v 3 kQ
i A‘N\’ XMTR 100 O
I a7uF 181
=3V % é*{u Voo TEST 15}\/{(/\(’]' <25k|9120kﬂ
1 Gy TONEouT TERB R N
2 1:/20 Moo ¥ § Speech Network |
Ss 27h/s 9T 3k y | :
sef Slks - ' :
A NOTES :
22_2 v *1 Insert capacitor to smooth
21l LN the power supply and prevent
20l latch-up.
19 E *2 Insert a protective diode to
1822 oa prevent higher voltages than
17 EZ D the absolute maximum ratings.
Ce_ __I E___' *3 Insert a capacitor to prevent
L G},  abnomal oscilaton.
1 2 3 |M1EDIAL
4 | 5 | 6 |MpPAusE
7 8 9 |Ma|MOD
* 0 # M4/ CLR
FLaSH [Pt | on/oFF M
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