Ordering number : EN2644A

CMOS LSl

No. 2644A | LC7730,7730M

Timer

Overview:
The LC7730s are the stable long-running timers that consists of a CR oscillator and multi-stage counters,
If a 4,66kHz clock is used as a standard clock input, they can be used as an hour-long timer,

Features:
- Elapsed time display function
- Two operation modes
- 15V withstand voltage open drain output for switching output {NPN and PNP type transistors directiy
drivable by the INV input selection)
~ Various timer values can be set by changing the oscillator CR value properly {from 10 minutes to several
hours).

Applications:
- Sleep timer for radios and radio cassette players
- Battery charger timer
- Ultra-low frequency signal generator
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LC7730, 7730M

Absolute Maximum Ratings/Ta=2512C, Vss=0V

Parameter Symbol Conditions ‘ Limits unit
Maximum Supply Voltage| VDD max —0.3~7.0

Input Voltage VIN —0.3~voo+0.3
Output Voltage Vouti | Pin OUTO - —0.3~15.0 v

Voutz | Pins OUTT to OUTA —0.3~Voo+0.3

Output Current louT Pin OUTOC 15
louTe Pins OUTT to OUT4 5 mA

Power Dissipation Pd max | DIP, Ta=75C 300
MFP, Ta=7%T 150 mw

Operating Temperature | Topr —10~+75
Storage Temperature Tstg ~55~+125 C

Allowable Operating Range/Ta=-10 to +75C, Vss=0V

Limits
Parameter Symbol Conditions - unit
min typ max
Supply Voltage VoD Topg 1.8 6.0
input Voltage VIN Topg 0 VoD Vv
Output Voltage Vouti | Topg, pin OUTD 0 15.0
Vout2 | Topg, Pins TUTT to OUTA 0 VoD
Electrical Characteristics/Ta=2542C, Vss=0V
- Limits ,
Parameter Symbol Conditions Voo (V) i o . unit
Current Dissipation IDo1 fosc=4.606kHz 5 1.0 mA
fio} 0SC stop ] 1.0 sA
L' Level Qutput loLt Pin OUTO, VoL=1V 2 1.0 A
Current oz | Pin OUTD, VoL=1V 3 5.0 "
Quipdt Off-leakage | 1ore | Pin DUTD, Vo=15V 5 10 )
'H' Level Output Current| [OH |Pins OUTT to DUT4,VoH=2.5V 3 —200 4A
L' Level Output Current] {OL3 Pins QUTT to CUT4,VoL=0.5V 3 200
'"H' Level Input Current | JIH{ Pins RST and SET ) 1.0
L' Level Input Current | 1Ly {(50k2  pull-up resistance) 5 —=100 Hh
' Level Input Current | IIHZ Pins T1 and T2 5 100 HA
"' Level Input Current | lIL? (50kY pull-down resistance) 5 —1.0
'H' Level Input Current | |43 Pins INV and MODE 5 1.0 A
"' Level tnput Current | {iL3 5 —1.0
'H' Level input Voltage | \VH 0.7voD VoD v
L' Level Input Voltage | VL 0 0.3voo
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LC7730, 7730M

® Pin Description

Pin NoJ Pin Name Functiona! Description Input/Cutput
1 Vss Power supply pin (OV} —
? 0SsC Oscillatlon pins for external GR addition nput
3 oC Input/output
4 OR tnput/output
5 INV Input pin for OUTO out-! M level: Qutput transistor OFF at the timer run Input
h ime,
put inversion {normally, { | o e (5utput transistor ON at the timer run
this pin level is ‘L"), time, Tth 1
Input with a pull-
6 T Test pin down resistor
Nor this pin Is connected with the Vss pin or left open). Input with a pull-
T? {Normally, this pin Is conne: w ss p pen) input with a
8 __SET Set pin (for control Input to the timer) Input with a pull-
If the MODE input = "M', this pin Is used to Input a start/preset up reslstor
signal to the timer.
If the MODE input = 'L% this pin Is used to input a start/stop
signal to the timer,
q RST Reset pln (for reset or stop Input to the timer) Input \.Nlth a pull-
If a capacltor Is added externally to this pin, a power-on resat clrcult up resistor
can be formed. {Schmitt Input)
10 MODE Operatlon mode select pin (SET Input function) Input
1 ouT4 Output plns for elapsed time display Output
2 ouT If the chip is used as an hour-long timer, these plns become active (" Output
] JT3 every 15 minutes In the order of DUTT, OUTZ, OUT3 and DUT4,
13 QuT? Output
14 ouTq Output
15 ouT0 Switching output pin Open drain cutput
Output pin for switching the timer loads in radio circults,
etc,
Normally, butfered by an external PNP transistor,
16 VoD Power supply pin (1.8V to 6.0V) _

Note: If a pin is

low active, it is indicated by a top bar',

=Input/Output Configuration
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Figure-1. LCT730 Configuration

1. Oscillation Circuit
The LC7730 uses a CR oscillation circuit to generate various timing signals,
The C and R shown in Figure-2 determine a time constant to generate required timing signals. The RS is a

resistance to limit the current that flows into the input protection clrcuit, thereby reducing the total
power dissipation of the oscillation circuit.

master clock
R
Fpr 1
fose & —————
0%e 2,2XCtRy

Figure-2. Oscillation Circuit

If the LC7730 uses an oscillation frequency of 4.66kHz, it can work as an hour-long timer. As the
oscillation frequency can be changed, the LC7730 can be used as various types of timers. The relation
between oscillation frequencies and timer values is as follows: -

024
fosc (H2) =

(fosc =

o)
Timer value X 60 2.2XCTRY

{min.)

-Timer values and Oscillation frequencies

Timer value Oscillation frequency Timer value Oscillation frequency
10 minutes 28,0kHz 1 hour 4660Hz
20 minutes 14,0kHz 2 hours 2330Hz
- 30 minutes 9320Hz 3 hours 1554Hz
40 minutes 6991Hz 4 hours 1165Hz
50 minutes 5592Hz 5 hours 932Hz
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2. Basic L.C7730 Operations
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Figure-3. Basic operational! timing chart
{fosc=4.66kHz/RST input pin = 'H' level, INV input pin = 'L level)

If the SET pin of the timer currently in the stop mode becomes active (active low), the timer will enter
the 'run' status, When the timer is started, it turns on the QOUTO output pin to drive a external load and
then outputs an 'L' level signal from the OUTT pin. Qutput pins from OUT1 to OUT4 are provided to display
timer elapsed times. They become active ('L’ level) very 15 minutes in the order of OUTI, DUTZ, OUT3 and
OuT4.

If an hour elapses after the timer is started (with the fosc=4.66kHz), the timer turns off the DUT1 pin,
inactivates output pins OUT1 to OUT4E, and then enters the stop mode.

When the timer enters the stop mode, it stops the oscillation to reduce the power dissipation.

Note that if the INV input pin changes to the 'H' level, the DUTO output will be inverted.

Table-1. Operational Status-Output level (fosc=4.66kHz)

Operational status Qutput
Status Time elapsed ouTo OUTT | OUT? ouT3 ouT4
(minvte) [T | 0 T

HALT o - 1 0 1 1 1 1
RUN 0~15 0 1 0 1 1 1
RUN 15~30 0 1 1 0 1 1
RUN 30~45 0 1 1 i 0 1
RUN 45~60 0 1 1 1 1 0
HALT: Stop 0: L level Note: The OUTO H level means that the open drain output transistor
RUN : In action 1: H level is in the OFF state.

3. LC7730 Control
The LC7730 can be controlled by using three pins RST{active low), SET (active low) and MODE (active .
high). '
If the RST (reset) pin changes its level to 'L' from 'H', the timer will stop and its internal circuitry
will be reset. This pin has the schimitt Input specification with an internal pull-up resistance. If a
capacitor is added to this pin externally, the power-on reset circuit will be formed.
The SET (active low) pin is used to input a start/stop and start/preset signal to the timer. The pin
functions depend on the MODE pin level. The SET pin has a chattering elimination circuit with an internal
pull-up resistance. The timer will start its operation at the moment when this pin becomes active.
The MODE pin has the functions as shown in Table-2, It is used to select one of the SET pin functions.
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Table-2. MODE input pin and SET pin functions

MODE input

SET pin function

0

Start/stop input

1

Start/preset Input

{1} Start/stop function {(MODE pin = 'L' level)

If MODE pin = L', the SET pin can be used for start/stop input. When the timer is in the stop state and
the BET pin becomes active {active low), the timer is started. If the timer is in action and the SET pin

becomes inactive, the timer stops.

(2) Start/preset function {(MODE pin = 'H' level)

If MODE pin = 'H', the SET pin can be used for start/preset input. When the timer is in the stop state and
the SET pin becomes active (active low), the timer Is started. If the SET pin becomes active immediately

after the timer is started, the timer value advances 15 minutes.

Table-3. Preset time value (fosc=4.66kHz)

Elapse time (minute)| Preset time (minute)
0 to 15 15
15 to 30 30
30 to 45 45
45 to 60 60

Table-4. Input-operationa! status relationship

o Input — Resulted status Remarks
Status RST SET MODE
HALT 0 x X HALT Reset
RUN 0 X X HALT
HALT ! . g RUN Start/stop mode
RUN 1 Y 0 HALT
1 R

HALT ! 1 UN Start/preset mode
RUN 1 1 1 RUN (preset)
HALT :Stop 0L level X ! Don't care
RUN :In action 1 :'H' level ~Y1_: Falling signal edge

4. Sample Application Circuits
(1) Sleep timer | {(minimum configuration)

Exampts time
constants

Cr=1000pF

Rr=1001Q
Rs=200k2
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(2) Sleep timer Il (preset funétion/elapsed time display)

Voo

R
i |

load
) LCT77 30
V¥SS OsC OC INVv T1 712 BSET
z |:.Ia:| 4 L‘i_j 3| )
Cr E£RT
T r stari/proset
»r
(3) Application example using smaller timer value
+Voo +Voo
-1 Control output 1

D5442

; ' rL L m [_' g-l 2505836

Voo OUTO OUT1 OUTZ OUT3 OUT4 MODE RST
0 |+
zz ) LC7730
Vss T2 SET
[ ’_J 1] [8
SET sw
T CT 1000pF 717
Fl'r 100kQ
Rs : 200kQ

In this application circuit, the OUT2 pin output signal causes the timer to be forcibly reset. This can be
called a self-reset function. As a result, this timer value can be reduced to the 1/4 of a normal time
value. The CR time constant is given for an hour-long timer. However, this timer can work as a 15-minute

timer.
The time value for this circuit is calculated in the following manner:

222

fosc(Hz)=
Timer value X60

{min.)
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M No products described or contained herein are intended for use in surgical implants, life-support systems,
aerospace equipment, nuclear power control systems, vehicles, disaster/crime-prevention eqmpment and
the like, the failure of which may directly or indirsctly cause injury, death or property loss.

B Anyone purchasing any products described or contained herein for an above-mentioned use shall
@ Accept full responsibility and indemnify and defend SANYQ ELECTRIC CO., LTD,, its affilates,
‘subsidiaries and distributors and all their officers and employees, jointly and severally, against any
and all claims and fitigation and all damages, cost and expenses associated with such use:
@ Not impose any responsibifity for any fault or neglgence which may be cited in any such claim or
litigation on SANYQ ELECTRIC CO., LTD, its affiliates, subsidiaries and distributors or any of
their officers and employees jointly or severally.

B Information (including circuit diagrams and circuit parameters) herein is for example only; it is not guarant-
eed for volume production, SANYQ believes information herein is accurate and reliable, but no guarantees

are made or implied regarding its use or any infringements of intellectual property rights or other rights of
third parties.
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