| Ordering number: EN3372]

No3372 | DQ993
Liquid Crystal Clock Module

OVERVIEW PINOUT

The DQ993 is a compact, general-purpose clock module
suitable for a wide range of applications. It incorporates
a quartz-controlled clock timer, sleep timer, on/foff tim-
er, an LCD4114] liquid crystal display and an LC5851H
4-bit microcontroller,
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The DQ993 uses logic-level control signals to select
timing modes and to set the sleep and on/off timers.
These signals enable automatic return from sleep and
onfoff timer modes and increment counters at 60 times
normal speed.

The DQ993 operates from a single 5 V supply and is
available in 20-pin DIPs,

-3 -

FEATURES

Quariz-controlled clock
Sleep timer

On/off timer

Supports LED backlighting PACKAGE DIMENSIONS
Compact and easy-to-use

Automatic remrn from sleep and on/off timer modes Unit: mm

5 V supply
20-pin DIP
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SCHEMATIC DIAGRAM
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PIN DESCRIPTION

Numbaer Name Description
1 M Current-time set control
2 M2 Sleep timer display control
3 M3 Sleep timer set control
4 §2 Timer OFF control
5 51 Timer ON control
6 VsS Ground
7 VDD Supply voltage
8 ALM Sleap timer output
g LT On/off timer output
10 S4 Minute digits control
1 83 Hour digits control
12 Al On/off timer output control
13 A2 Counter speed centrol
14 A3 Timer inhibit controf
15 Ad Not connected
16 NG Not connected
17 RES Reset control
18 P1 Not connected
19 P2 Not connected
20 P3 Not connected
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SPECIFICATIONS
Absolute Maximum Ratings
Parameter Symbol Rating Unit

Supply voltage range . Voo ~0.3 to +55 v
Input voltage range Vin 03 to Vpp + 0.3 v
Output voltage range Vour —03 to Vpp + 03 v
Operating temperature range Topr —10 to +60 deg. C
Storage temperature range Tetg -30 to +80 deg. G

Recommended Operating Conditions

T. = 25 deg. C

Parameter Symbol Rating Unit
Supply voltage Voo 50 v
Supply voltage ranpe Voo 475 to 525 v

Electrical Characterlstics
Vop =5V, Vss =0V, T. = 25 deg. C at RH < 65% unless otherwise noted

Rating
Parameter Symbol Condition Unit
Min Typ Max
Supply voltage Yoo Including the LCD 4.75 50 5.25 )
Supply current oo After resat - - 80 A
HiGH-level input voltage Vi 0.75 Vop - Vop v
LOW-level input voltage Vi 0 - 0.25 Voo v
HIGH-level output voltages o :ggd‘- Igf:v.1 'éLﬂApm Al Bl ] '
Vo | uoed ton = 03 mA. Voo - 10 f Voo 03 - v
Vop = 3.5 V, ALM pin _
LOW-level output voltages o used, loc = 15 mA- ™ ® '
wo [N | - [ e [ w |
Oscillator hold voltage ‘ VHowp - - 20 )
Oscillator start-up voltage Vsta - - 22 v
Oscillator start-up time ts7a - - 10 3
Time setting error Eset 065 - +0.65 s/day
Time error Es -045 - +0.45 siday
Time error coefficient € One year after delivery - 0.045 - ppmideg. C?
'rl’aegllperalure range for peak accu- Taee 20 _ 30 deg. C
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Optical Characteristics

Vop = 5.0 V 5%, T, = 25 deg. C, viewing angle = 10° unless otherwise noted

Rating
Parameter Symbol Condition Unit
Min Typ Max
- 35 70
Display contrast turn-on time tan ms
Ta = —10 deg. C - 600 900
- 30 60
Display contrast turn-off time totr ms
Ta = -10 deg. C - 150 300
90 a5 -
High-level display contrast Con %
Ty = =10 deg. € 75 80 -
viewing angle = 40° - 5 10
- i [}
Low-level display contrast Con T, = —10 deg. C, viewing ) 2 20 Y%

angle = 40°

Contrast

The following equations are used to determine the high-

and low-level display contrast values.

Con = ¢/a x 100

Comt = b/a x 100

» Handle the LCD panel with care as it is fragile,

« Do not wipe the polarizer with dry or hard materials
that could damage its surface.

+ Ground the work/assembly area, assembly equip-
ment and all personnel using a 1 MQ earth connec-
tion to prevent electrostatic damage.

+  Use an acrylic plate to protect the polarizer and

LCD.

§ . *  Avoid strong mechanical shock.
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If the display surface is soiled, wipe it lightly with a
clean cotton cloth or leather chamois soaked in

petroleurn benzene.
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OPERATING INFORMATION
Operational Flowchart

Power-up or reset
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Note

The DQY93 cannot operate correctly if the oscillator start-up conditions are not met, If the DQ993 fails, reset it by

applying Vep to the RESET pin.

Current-Time Mode

Pull the M1 pin HIGH after power-up or reset. The
DQ993 then enters its current-time mode.

Time Setting Mode

1. Pull M1 HIGH. The display colon then flashes.
2, Pull §3 HIGH to increment the hour digits. If §3 is
held HIGH, the hour digits increment rapidly.

3. Puil S4 HIGH to increment the minute digits. If 54
is held HIGH, the hour digits increment rapidly.
4. Pull M1 LOW to return to the current-time mode.

Sleep Timer Mode

1, Puli M3 HIGH to switch the ALM output pin
. HIGH. The DQ993 then switches to the sleep timer
mode,
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2. Pull M2 HIGH. The sleep time is set at 60 minutes
and the SLEEP symbol is displayed.
The sleep time cycles through the available time
when M2 is held HIGH, as shown in the following
figure.
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3. The DQ993 automatically returns to curreni-time
mode five seconds afier M2 goes LOW, If M1 is
held HIGH after setting the sleep time, it returns to
the current-time mode, The remaining time can be
displayed by pulling M2 HIGH.

4. Pull M3 HIGH to disable the sleep timer mode.
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'On/Off Timer Mode

To disable the timer, pull the A3 pin HIGH. Restart the
timer by pulling A3 LOW, The TIMER symbol then
appears on the screen. Note that after a power-on or
reset, the TIMER symbol will not be displayed.

If the timer is enabled, the LIT pin goes HIGH when the
current time equals the timer on-time. LIT goes LOW
again when the current time equals the timer off-time.

ur
Timer ON Time OFF

Setting on-time

1. Pull 51 HIGH. The display colon flashes and the
TIMER ON symbol is displayed.

2. Pull $3 HIGH to increment the hour digits once. If
$3 is held LOW, the hour digits increment rapidly.

3. Pull 84 HIGH to increment the minute digits once.
If 83 is held LOW, the minute digits increment
rapidly.

4, The DQ993 automatically returns to the cur-
rent-time mode five seconds after S1 goes LOW.
Pulling M1 HIGH causes the clock to return to the
current-time mode.

Setting off-time

1. Pull S2 HIGH. The display colon flashes and the
TIMER OFF symbol is displayed.

2. Set the hour and minute digits in the same way as
the on-time. The DQ993 automatically returns to
current-time mode five seconds after $2 goes LOW.

Test Function

If the test pin A2 is held LOW, all counters increment at
60 times normal speed. A2 should be held HIGH for
normal operation.

Output Pin Circult
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third parties.

B 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 equipment and
the lke, the failure of which may directly or indirectly cause injury, death or property loss.

M 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 affiliates,
subsidiaries and distrbutors and all their officers and employees, jointly and severally, against any
and all claims and litigation and all damages, cost and expenses associated with such use:

@ Not impose any responsibility for any fault or negligence which may be cited n 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 cirouit parameters) herein 15 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

No. 3372-—6/6



