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MM5316 Digital Alarm Clock

General Description

The MM5316 digital alarm clock is a monolithic MOS
integrated circuit utilizing P-channel low-threshold,
enhancement mode and ion-implanted depletion mode
devices. It provides all the logic required to build several
types of clocks and timers. Four display modes (time,
seconds, alarm and sleep) are provided to optimize
circuit utility. The circuit interfaces directly with 7-
segment fluorescent tubes, and requires only a single
power supply. The timekeeping function operates
from either a 50 or 60 Hz input, and the display for-
mat may be either 12 hours {with leading-zero blank-
ing and AM/PM indication) or 24 hours. Outputs
consist of display drives, sleep (e.g., timed radio turn
off), and alarm enable. Power failure indication is
provided to inform the user that incorrect. time is
being displayed. Setting the time cancels this indi-

Digital Clocks

AM/PM outputs
Leading-zero blanking
24-hour alarm setting
All counters are resettable

Fast and slow set controls

Power failure indication

Blanking/brightness control capability
Elimination of illegal time display at turn on
Direct interface to fluorescent tubes
9-minute snooze alarm 8

Presettable 59-minute sieep timer

Applications

} 12-hour format

' - ®  Alarm clocks
cation. The device qperates over a power supply range m Desk clocks
of 8-29V and does not require a regulated supply. « Clock radi
The MM5316 is packaged in a 40-lead dual-in-line AOCk T _Q"’
package. ® Automobile clocks
® Stopwatches
® industrial clocks
Features
® Portable clocks
m 50 or 60 Hz operation ® Photography timers
® Single power supply ®  Industriat timers
® | ow power dissipation (36 mW at 9V) 8 Appliance timers
® 12 or 24-hour display format ® Sequential controllers
.
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This datasheet has been downloaded from at this


http://www.digchip.com
http://www.digchip.com/datasheets/parts/datasheet/321/MM5316N.php

Absolute Maximum Ratings

Voltage at Any Pin Vgs + 0.3 to Vgs — 30V

Operating Temperature —25°C to +70°C
Storage Temperature : —65°C to +150°C
Lead Temperature (Soldering, 10 seconds) 300°C

Electrical Characteristics

Ta within operating range, V§s = 21V to +29V, Vpp = 0V, unless otherwise specified.

PARAMETER CONDITIONS MIN TYP | MAX UNITS
Power Supply Voltage Vgs (Vpp = 0V) 21 29 A
Power Supply Current No Qutput Loads
Vss=8v 4 mA
Vgg = 29V i 5 mA
Counter Operation Voltage 8 29 \Y
50/60 Hz Input Frequency Voltage dc 50 or 60 10k ‘Hz
Logical High Level Vgs—1 Vss Vss \'4
Logical Low Leve! VDD VDD Vpp+1 A
Blanking Input Voitage
Logical High Level 1 Vgs—1.5 Vss Vss \Y
Logical Low Level . VDD VDD Vgs—4 \%
All Other Input Volitages
Logical High Level ) Vss—1 Vss Vss v
Logical Low Level . . internal Depletion Device to Vpp VDD Vpb VpDt2 Vv
Power Failure Detect Voltage (Vss Voltage) 10 20
Output Currents, 1 Hz Display Vgs =21V to 29V,
Output Common = Vgg
Logical High Leve! VOH = Vgg — 2V 1500 HA
Logical Low Level, Leakage VoL =VDD 1 HA
10’s of Hours (b & c), 10's of Minutes
(a & d)
Logical High. Level VQH = Vgs — 2V 1000 HA
Logical Low Level, L eakage VoL =VDD 1 MHA
All Other Display, Alarm and Sleep Outputs
Logical High Level VOH = Vgg — 2V 500 MA
Logical Low Level, Leakage VoL =VDpD 1 HA
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Functional Description (cont'a)

desired time interval of up to 59 minutes. The time
interval is chosen by selecting the sleep display mode
(Table 1) and setting the desired time interval {Table I1).
This automatically results in a current-source output
via pin 27, which can be used to turn on a radio
(or other appliance). When the sleep counter, which
counts downwards, reaches 00 minutes, a latch is reset

o0

and the sleep output current drive is removed, thereby
turning off the radio. The turn off may also be
manually controlled {(at any time in the countdown) by
a momentary Vgg connection to the snooze input
{pin 24). The output circuitry is the same as the other
outputs (Figure 4).

50/60 HZ
INPUT OR
BLANKING — | cowviu* 50/60 Hz
INPUT CGUTPUT OR
BLANKING
Vss SIGNAL
Vpo
*Effectively
/
Vss
FIGURE 3. 50/60 Hz or Blanking Input Shaping Circuit
*QUTPUT COMMON SOURCE BUS (PIN 23)
@ (DATA)
BLANKING
(FROM OUTPUT
SHAPER) (OPEN DRAIN)
Vss
*Alarm and sleep output sources are connected to Vgg:
blanking is not applied to these outputs.
FIGURE 4. Output Circuit
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{a) 12-Hour Display Format
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(b) 24-Hour Display Format

FIGURE 5. Wiring Ten's-of-Hours Digit
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MM5316

Functional Description (cont'a)

TABLE I. MM5316 Display Modes

*SELECTED
DISPLAY MODE DIGITNO.1 DIGIT NO. 2 DIGIT NO. 3 DIGIT NO. 4
Time Display 10’s of Hours & AM/PM Hours 10’s of Minutes Minutes
Seconds Display Blanked Minutes 10’s of Seconds Seconds
Alarm Display 10’s of Hours & AM/PM Hours 10’s of Minutes Minutes
Sleep Display Blanked Bianked . 10's of Minutes Minutes

* I more than one display mode input is applied, the display priorities are-in-the order of Sleep (overrides all others), Alarm,
Seconds, Time (no other mode selected).

TABLE 11, MM5316 Setting Controi Functions

SELECTED CONTROL
TR FUNCTION
DISPLAY MODE INPUT CONTROL

*Time Slow Minutes Advance at 2 Hz Rate
Fast Minutes Advance at 60 Hz Rate
Both Minutes Advance at 60 Hz Rate N

A

Alarm Slow Alarm Minutes Advance at 2 Hz Rate
Fast Alarm Minutes Advance at 60 Hz Rate
Both ) Alarm Resets to 12:00 AM (12-hour format)
Both Alarm Resets to 00:00 (24-hour format)

Seconds Slow input to Entire Time Counter is Inhibited {Hold)
Fast Seconds and 10's of Seconds Reset to Zero Without

a Carry to Minutes

Both Time Resets to 12:00:00 AM (12-hour format)
Both Time Resets to 00:00:00 (24-hour format)

Sleep Slow Substracts Count at 2 Hz
Fast Substracts Count at 60 Hz
Both Substracts .Count at 60 Hz

*When setting time sleep minutes will decrement at rate of time counter, until the sleep counter reaches 00 minutes
{sleep counter will not recycle).

Typical Application

Figure 6 is a schematic diagram of a genera! purpose alarm clock using the MM5316 and a fluorescent tube display.
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FIGURE 6. Schematic
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