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MM5309, MM5311, MM5312, .
MM5313, MM5314. MM5315

Clocks

For additional application information,
see AN-143 at the end of this section.

MM5309, MM5311, MM5312, MM5313,

MM5314, MMb315 digital clocks

1

general description

These digital clocks are monolithic MOS integrated
circuits utilizing P-channel low-threshold, enhancement
mode and ion implanted. depletion mode devices. The
devices provide all the logic required to build several
types of clocks. Two display modes (4 or 6-digits)
facilitate end-product designs of varied sophistication.
The circuits interface to LED and gas discharge displays
with minimal additional components, and require only
a single power supply. The timekeeping function
operates from either a 50 or 60 Hz input, and the dis-
play format may be either 12 hours (with leading-zero
blanking) or 24 hours. Outputs consist of multiplexed
display drives (BCD and 7-segment) and digit enables.

Leading-zero blanking (12-hour format)

7-segment outputs

Single power supply

Fast and slow set controls

Internal multiplex oscillator

For features of individual clocks, see Table |

The devices operate over a power supply range of 11V appllcatlons
to 19V and do not require a regulated supply. These :
clocks are packaged in dual-in-line packages. ® Desk clocks .
features = Automobile clocks
®m 50 or 60 Hz operation ® |ndustrial clocks
m 12 or 24-hour display format ® |nterval Timers
TABLEI.
FEATURES MM5309 MM5311 MM5312 MM5313 MM5314 MM5315
BCD Outputs X X ‘ X X
4/6-Digit Display Mode X X X X X
Hold Count Control X X X X
1 Hz Output X
Output Enable Control X X X
Reset . X X
connection dlag rams (Dual-In-Line Packages)
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See Package 23 See Package 23




absolute maximum ratings

Voltage at Any Pin
Operating Temperature
Storage Temperature

Lead Temperature (Soldering, 10 seconds)

Vgs+ 0.3 to Vgg— 20V
—25°C to +70°C,

—65°C to +150°C

300°C

‘

electrical characteristics T within operating range, Vg = 11V to 19V, Vpp = 0V, unless otherwise specified.

PARAMETER - CONDITIONS MIN TYP MAX UNITS
Power Supply Voltage Vss (Vpp = 0V) 11 19 v
Power'Supply Current Vsgs = 14V, (No Output Loads) 10 mA
50/60 Hz Input Frequency dc 50 or 60 60k Hz
50/60 Hz Input Voltage v
Logical High Level Vss—1 Vss vss v
Logical Low Level VDD VDD Vgs—10 \Y
Multiplex Frequency Determined by External R & C 0.100 1.0 60 kHz
‘ All Logic Inputs Driven by External Timebase de 60 kHz
Logical High Level Internal Deplétion Device to Vgg Vss—'1 Vss Vss A
Logical Low Level VDD VDD Vss—10 \
BCD and 7-Segment Outputs ’ )
Logical High Level Loaded 2 k2 to Vpp 20 20 mA source
Logical Low Level 0.01 mA source |
Digital Enable Outputs
Logical High Level 0.3 mA source
Logical Low Level Loaded 100 © to Vss 5.0 25 mA sink

connectnon dlagrams (Continued) Dual-In-Line Packages (Top Views)
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MM5309, MM5311, MM5312,
MM5313, MM5314, MM5315

functional description

A block diagram of the MM5309 digital clock is shown
in Figure 7. MM5311, MM5312, MM5313, MM5314
and MM5315 clocks are bonding options of MM5309
clock. Table | shows the pin-outs for these -clocks.

50 or 60 Hz Input: This input is applied to a Schmitt
Trigger shaping circuit which provides approximately
5V of hysteresis and allows using a filtered sinewave
input. A simple RC filter such as shown in Figure 10
should be used to remove possible line voltage transients
that could either cause the clock to gain time or damage
the device. The shaper output drives a counter chain
which performs the timekeeping function.

50 or 60 Hz Select Input: This input programs the
prescale counter to divide by either 50 or 60 to obtain a
1 Hz timebase. The counter is programmed for 60 Hz
operation by connecting this input to Vpp. An internal
depletion device is common to this pin; simply leaving
this input unconnected programs the clock for 50 Hz
operation. As shown in Figure 1, the prescale counter
provides both 1 Hz and 10 Hz signais, which can be
brought out as bonding options.

Time Setting Inputs: Both fast and slow setting inputs,
as well as a hold input, are provided. Internal depletion
devices provide the normal timekeeping function.
Switching any of these inputs (one at-a time) to Vpp
results in the desired time setting function.

The three gates in the counter chain (Figure 1) are
used for setting time. During normal operation, gate A
connects the shaper output to a prescale counter (+50
or +60); gates B and C cascade the remaining counters.
Gate A is used to inhibit the input t6 the counters for
the duration of slow, fast or hold" time-setting input
activity. Gate B is used to connect the shaper output
directly to a seconds counter (+60), the condition for
slow advance. Likewise, gate C connects the shaper
output directly to a minutes counter (+60) for fast
advance.

Fast set then, advances hours information at one hour
per second and slow set advances minutes information
at one minute per second.

12 or 24-Hour Select Input: This input is used to pro-
gram the hours counter to divide by either 12 or 24,
thereby. providing the desired - display format. The
12-hour display format is selected by connecting this
input to Vpp; leaving the input unconnected (internal
depletion device) selects the 24-hour format.

Output Multiplexer Operation: The seconds, minutes,
and hours counters continuously reflect the time of day.
Outputs from each counter (indicative of both units
and tens of seconds, minutes, and hours) are time-
division multiplexed to provide digit-sequential access
to the time data. Thus, instead of requiring 42 leads to
interconnect a 6-digit clock and its display (7 segments
per digit), only 13 output leads are required. The multi-
plexer is addressed by a multiplex divider decoder,

which is driven by a multiplex oscillator. The oscillator
and external timing components set the frequency of
the multiplexing function and, as controlled by the 4 or
6-digit select input, the divider determines whether data
will be output for 4 or 6 digits. A zero-blanking circuit
suppresses the zero that would otherwise sometimes
appear in the tens-of-hours dispiay; blanking is effective
only in the 12-hour format. The multiplexer addresses
also become the display digit-enable outputs. The multi-
plexer outputs are applied to a decoder which is used
to address a programmable (code converting) ROM.
This ROM generates the final output codes, i.e., BCD
and 7-segment. The sequential output order is from
digit 6 (unit seconds) through digit 1 (tens of hours).

Multiplex Timing Input: The multiplex oscillator is
shown in Figure 2. Adding an external resistor and
capacitor to this circuit via the multiplex timing input
(as shown in Figure 4a) produces a relaxation oscillator.
The waveform at this input is a quasi-sawtooth that is
squared by the shaping action of the Schmitt Trigger in
Figure 2. Figure 3 provides guidelines for selecting the
external components reiative to desired multiplex
frequency.

Figure 4 also illustrates two methods of synchronizing
the multiplex oscillator to an external timebase. The
external RC timing components may be omitted and
this input may be driven by an external timebase; the
required logic levels are the same as 50 or 60 Hz input.

Resgt: Applying Vpp to this input resets the counters
to 0:00:00.00 in 12-hour format and 00:00:00.00 in
24-hour formats leaving the input unconnected (internal
depletion pull-up) selects normal operatign.

4 or 6-Digit Select Input: Like the other control inputs,
this input is provided with an internal depletion pull-up
device. With no input connection the clock outputs data
for a 4-digit display. Applying Vpp to this input pro-
vides a 6-digit display.

Output Enable Input: With this pin unconnected the
BCD and 7-segment outputs are enabled (via an internal
depletion pull-up). Switching Vpp to this input inhibits
these outputs. (Not applicable to MM5312, MM5313,
and MM5315 clocks.)

Output Circuits: Figure 5a illustrates the circuit used
for the BCD and 7-segment outputs. Figure 5b shows
the digit enable output circuit.- Figure 6 illustrates
interfacing these outputs to standard and low power
TTL. Figures 7 and 8 illustrate methods of interfacing
these outputs to common anode and common cathode
LED displays, respectively. A method of interfacing
these clocks to gas discharge display tubes is shown in
Figure 9. When driving gas discharge displays which
enclose more than one digit in a common gas envelope,
it is necessary to inhibit the segment drive voltage(s)
during inter-digit transitions. Figure 9 also illustrates a
method of generating a voltage for application to the
output enable input to accomplish the required inter-
digit blanking.




functional description (Continued)

50/80 Hz .
seLecT© 10
HOLDO> v 1 - —_—
50/60 Hz a] sHaring o sam LU oo L . -
weut © - CIRCUIT A *50R=6 4“"* 10 > 14
f -~ l_ » .
SLOSETO. 1 PRESCALE COUNTI
FAST SET O= 1
RESET O
v } 4 2 ; P
SECONDS MINUTES | HOURS
Lpl  SUTE kb counten [~ STTF f-pd couwtem COUNTER O 1224 HOUR
. (+660) -60) (-120R24) SELECT
' : ZERD
e BLANKING
Vss O—d L
Voo ASREQ'D V ) ¥
l SECONDS, MINUTES, & HOURS MULTIPLEXER J
oUTPUT
4 ¥ O ennLe
: MULTIPLEXED
A |ProcrAM: BCD OUTPUTS
DECODER "::,:E MULTIPLEXED
4/6DIGIT o 7-SEGMENT
SELECT ¥ OUTPUTS
MULTIPLEX MULTIPLEX - 1 N
MULTIPLEX DIGIT ENABLE
TIMING O~ b DIVIDER/
oUTRUT OSCILLATOR DECODER OUTPUTS
FIGURE 1. MM5309 Digital Clock Block Diagram
t
Voo
[‘I 50/80 PPS
: OUTPUT OR
50/60 Hz MULTIPLEX
INPUT OR OSCILLATOR
MULTIPLEX g | Lowvyy ouTPUT
TIMING 100k
COMPONENTS _ s
Vss f Wy I
j S
: o ’C
— | 2
| £ .
£
>
w
: | F ik
| "
) | E Vg AS SHOWN
I = Vpp=0V .
oo L%
1>—-I HIGH Vyy* I 0.0001 0.001 .01 01
] i | €.~ CAPACITANCE (uF) WITH R = 220k
| Vss " :
L { 1 A 1 FIGURE 3. Multiplex Timing Component Selection Guide
lt_—__—o<\}—_____
rd :
1 Dotted components added to shaping -
Vgs circuit to form multiplex oscillator

*Effectively

FIGURE 2. 50/60 Hz Shaping Circuit/Multiplex Oscillator
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MM5309, MM5311, MM5312,
MM5313, MM5314, MM5315

functional description (Contirued)

c1

MUX TIMING M5 389

FIGURE 4a. Relaxation Oscillator

Vss

BASE

(INPUT OR QUTPUT}
R¥

FIGURE 4b. External Time Base

EXTERNAL ez I MULTIPLEX
TIME O = } TIMING INPUT

o EXTERNAL
WM5309 I l cLOCK

SIGNAL

2

[e]
Vpp

MULTIPLEX
TIMING INPUT M5309

FIGURE 4c. External Clock

Note. Free runnirlg frequency should be set to run slightly lower than system frequency
over temperature. External time base may be input or output.

* R=100k.

Vss

Vss

FIGURE 5a

FIGURE 4. Synchronizing or Triggering Multipiex Oscillators

=1

7-SEGMENT BCD OR 1ppg fi
OUTPUT
(GPEN DRAIN)

Voo

FIGURE 5. Output Circuits'

Vss

100

600

Vpp

FIGURE 5b

Vss

DIGIT ENABLE
QUTPUT




functional description (Continued)

MOS to Low Power TTL Interface

MOS to TTL Interface

Vgg =5V
Vss
ANY GATES
ANY TTL GATE Vgs = 5V
Vg =5V )
5Co s S0
MM5308 L = MMs309 » =
3, Vg =5V
b3 a0
L -
> .
<R L
o
Vop Vpp = -12v

For Vgg =5, Vpp =12, R = 10k
For Vgg = 10to 17V, Vpp = Gnd, R =3k

For Vgg =5, Vpp = —12, R=7.5k
Note. Digit select will drive TTL directly when

5,-12

FIGURE 6. Interfacing TTL

supplies are used.

sS! s§
)
B Vss 03 _% VS caL * 3008
TYPiCAL OR EQUIV. (X4 OR X6) SEGMENT OREQUIV. (X7)
DIGIT
ENABLE outeur | I 1L :
ouTPUT - Vg 15
]
Ry (x7) 17 TYPICAL LED
SEGMENTS
MM5303 TYPICAL LED MM5309 (COMMON-CATHODE)
SEGMENTS SUCH AS NSNT4R,
(COMMON-ANDDE) OR EQUIV.
SUCH AS
NSN71L, OR
EQUIV. ) - -
" Vss - Vop
TYPICAL 7
sEouENT A 2o s o
: - OR EQUIV. (X7 .
ourput | 1 0 (xn ENaBLEN ) — OR EQUIV. (X4 OR X6)
\_e Vop < Le Vop
4: 5.1k
Voo b Vop \ 4 -
Vss — Vpp VE 06V (Vss Vpp)/2 VE 1.5V
Rp=—— Ry = —————

N(Ig)
Where R|_as in kQ
And Vg = forward drop of LED
0.6V =~ voltage drop of transistors
N = number of digits in display
Ig =required average LED current

N{lg)

Where Ry_is in kQ

And VF = forward drop of LED
0.9V = voltage drop of transistors
N = number of digits in display

Ig = required average LED current

*Transistors may be replaced by DM75491, DM75492,
DM8861, DM8863 or equivalent segment/digit drivers.

FIGURE 7. Interfacing Common Anode LED Displays FIGURE 8. Interfacing Common Cathode LED Displays

1-7

SLESWI ‘VLESININ "ELESININ
‘CLESWIN 'LLESININ "60ESININ



MM5309, MM5311, MM5312,

MM5313, MM5314, MM5315

- functional description (Continued)
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FIGURE 10. MM5309 Driving Gas Discharge Display, Typical Applications
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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 applications

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

Presettable 59-minute sleep timer

} 12-hour format

® 50 or 60 Hz operation

® Single power supply

® | ow power dissipation (36 mW at 9V)

® 12 or 24-hour display format -

Photography timers
Industrial timers
Appliance timers
Sequential controllers

bei_ng d{fﬁla\éed. Setting the time cancels tl':is indi- = Alarm clocks
cation. The device operates Over a power su ran
of 8-29Vv and_doe? not reguire apregulatsg ysuppﬁ/e : gle::kc::z:(:s '
The MM5316 is packaged in a 40-lead dual-in-line
package. = Automobile clocks

® Stopwatches

® |ndustrial clocks
features ® Portable clocks

[]
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MM5316

absolute maximum ratings

Voltage at Any Pin

Operating Temperature

Storage Temperature

Lead Temperature (Soldering, 10 seconds)

electrical characteristics

Vss + 0.3 to Vss — 30V
—25°C to +70°C

—65°C to +150°C
300°C

T A within operating range, Vgg = 21V to +29V, Vpp = 0V, unless otherwise specified.

PARAMETER CONDITIONS *MIN TYP MAX UNITS
Power Supply Voltage Vss (Vpp = 0V) 21 29 \%
Power Supply Current No Output Loads |
Vgg = 8V 4 mA
Vss = 29V 5 mA
Counter Operation Voltage 8 29 \
50/60 Hz Input Frequency Voltage dc 50 or 60 10k Hz
Logical High Level Vgs—1 | Vss Vss v
Logical Low Level VbD VDD Vppt1 v
Blanking Input Voltage ’
Logical High Level Vgs—1.6 Vss Vss Vv
Logical Low Level = VDD VDD Vss—4 v
All Other Input Voltages
Logical High Level Vss—1 Vss. Vss \%
Logical Low Level Internal Depletion Device to Vpp VDD Vbp Vpp+2 \%
Power Failure Detect Voltage (Vss Voltage) 10 20 \%
Output Currents, 1 Hz Display Vgs =21V to 29V,
Output Common = Vs§g§ .
Logical High Level VOH =Vss — 2V 1500 ) MA
Logical Low Level, Leakage VoL =VDD 1 L uA
10's of Hours (b & c), 10’s of Minutes
(a &d)
Logical High Level VOH =Vss — 2V 1000 HA
Logical Low Level, Leakage VoL =VpD 1 MA
All Other Display, Alarm and Sleep Outputs
Logical High Level VOH = Vgg — 2V 500 KA
Logical Low Level, Leakage VoL =VDD 1 HA




functional description

A block diagram of the MM5316 digital alarm clock is
shown in Figure 1. The varicus display modes provided
by this clock are listed in Table 1. The functions of the
setting controls are listed in Table . Figure 2 is a
connection diagram. The foliowing discussions are based
on Figure 1.

50 or 60 Hz Input {pin 35): A shaping circuit (Figure 3)
is provided to square the 50 or 60 Hz input. This circuit
allows use of a filtered sinewave input. The circuit is a
Schmitt Trigger that is designed to provide about 6V of
hysteresis. A simple RC filter, such as shown in Figure 6,
should be used to remove possible line-voltage transients
that could either cause the clock to gain time or damage
the device. The shaper output drives a counter chain
which performs the timekeeping function.

50 or 60 Hz Select Input (pin 36): A programmable
prescale counter divides the input line frequency by
either 50 or 60 to obtain a 1 Hz time base. This counter
is programmed to divide by 60 simply by leaving pin 36
unconnected; pull-down to Vpp is provided by an
internal depletion device. Operation at 50 Hz is pro-
grammed by connecting pin 36 to Vgs.

Display Mode Select Inputs (pins 30-32): In the
absence of any of these three inputs, the display drivers
present time-of-day information to the appropriate
display digits. Internal pull-down depletion devices allow
use of simple SPST switches to select the display mode.
If more than one mode is selected, the priorities are as
noted in Table I. Alternate display modes are selected
by applying Vgg to the appropriate pin. As shown in
Figure 1 the code converters receive time, seconds, alarm
and sleep information from appropriate points in the
clock circuitry. The display mode select inputs control
the gating of the desired data to the code converter
inputs and uitimately {via output drivers) to the display
digits.

Time Setting Inputs (pins 33 and 34): Both fast and
slow setting inputs are provided. These inputs are
applied either singly or in combination to obtain the
control functions listed in Table Il. Again, internal
pull-down depletion devices are provided; application of
Vgg to these pins effects the control functions. Note
that the control functions proper are dependent on the
selected display mode. For example, a hold-time control
function is obtained by selecting seconds display and
actuating the slow set input. As another example, the
clock time may be reset to 12:00:00 AM, in the 12-hour
format (00:00:00 in the 24-hour format), by selecting
seconds display and actuating both slow and fast set
inputs. ‘

Blanking Control Input (pin 37): Cohnecting this
Schmitt Trigger input to Vpp places all display drivers
in a non-conducting, high-impedance state, thereby
inhibiting the display, (see Figures 3 and 4). Conversely,
Vgg applied to this input enables the display.

Output Common Source Connection (pin 23): All
display output drivers are open-drain devices with all
sources common to pin 23 (Figure 4). When using

fluorescent tube displays, VSS or a display brightness
control voltage is permanently connected to this pin.
Since the brightness of a fluorescent tube display is
dependent on the anode (segment) voltage, applying a
variable voltage to pin 23 results in a display brightness
control. This control is shown in Figure 6.

12 or 24-Hour Select Input (pin 38): By leaving this pin
unconnected, the outputs for the most-significant
display digit (10's of hours) are programmed to provide
a 12-hour display format. An internal depletion pull
down device is again provided. Connecting this pin
to Vgg programs the 24-hour display format. Seg-
ment connections for 10’s of hours in 24-hour mode
are shown in Figure 5b.

Power Fail Indication: If the power to the integrated

circuit drops indicating a momentary ac power failure.

and possible loss of clock, the power fail latch is set.
The power failure indication consists of a flashing of the
AM or PM indicator at a 1 Hz rate. A fast or slow set
input resets an internal power failure latch and returns
the display to normal. In the 24-hour format, the power
failure indication consists of flashing segments ¢’ and
£ for times less than' 10 hours, and of a flashing
segment "¢’ for times equal to or greater than 10 hours
but less than 20 hours; and a flashing segment ‘‘g" for
times equal to or greater than 20 hours.

Alarm Operation and Output (pin 25): The alarm
comparator (Figure 1) senses coincidence between the
alarm counters (the alarm setting) and the time counters
(real time). The comparator output is used to set a latch
in the alarm and sleep circuits. The latch output enables
the alarm output driver (Figure 4), the MM5316 output
that is used to control the external alarm sound gener-
ator. The alarm latch remains set for 59 minutes, during
which the alarm will therefore sound if the latch output
is not temporarily inhibited by another latch set by the
snoocze alarm input (pin 24) or reset by the alarm “OFF'’
input (pin 26). If power fail occurs and power comes
back up, the alarm output will be in high impedance
state.

Snooze Alarm Input (pin 24): Momentarily connecting
pin 24 to Vgg inhibits the alarm output for between 8
and 9 minutes, after which the alarm will again be
sounded. This input is pulled-down to Vpp by an
internal depletion device. The snooze alarm feature may
be repeatedly used during the 59 minutes in which the
alarm latch remains set.

Alarm “OFF” Input {pin 26): Momentarily connecting
pin 26 to Vgg resets the alarm latch and thereby silences
the alarm. This input is also returned to Vpp by an
internal depletion device. The momentary alarm “OFF"’
input also readies the alarm latch for the next compara-
tor output, and the alarm will automatically sound again
in 24 hours (or at a new alarm setting). If it is desired
to silence thé alarm for a day or more, the alarm “OFF"
input should remain at Vgs.

Sleep Timer and Output (pin 27): The sleep output
at pin, 27 can be used to turn off a radio after a

111
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MM5316

functional description (Continued)

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 ).
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

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 Vg connection to the snooze input
(pin 24). The output circuitry is the same as the other
outputs (Figure 4).

Voo
50/60 HZ
INPUT OR
srankine > [ Lowvry* 50/60 Hz
INPUT CGUTPUT OR
BLANKING
Vss SIGNAL
*Effectively
—— [ HiHVry*
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 Vgs:
blanking is not applied to these outputs,
FIGURE 4. Output Circuit
PIN33 PINt g PIN4D  PIN2
1 Hz AM M b&c
PIN4D PIN1 PIN 2
m AM NC b&c N—!
|
i I -
a l a
ik I H
-B__— A
le c I e c l
o'l | |

-

{a) 12-Hour Display Format

(b) 24-Hour Display Format

FIGURE 5. Wiring Ten's-of-Hours Digit
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functional description (Continued)

TABLE . MM5316 Display Modes
*SELECTED
DISPLAY MODE DIGIT NO. 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 Blanked "10's of Minutes Minutes

*If 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 Ii. MM5316 Setting Control Functions

SELECTED CONTROL
DISPLAY MODE INPUT CONTROL FUNCTION
*Time Slow Minutes Advance at 2 Hz Rate
Fast Minutes Advance at 60 Hz Rate
Both Minutes Advance at 60 Hz Rate
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 general purpose alarm clock using the MM5316 and a fluorescent tube display.

(60H2) (12 HR) l l l 1 I I 1
NC NC
BRIGHTNESS
CONTROL
S/G0H: 12/24HR  SLOW  FAST  ALAAM SECONDS SLEEP ALARM SNOOZE
- Vss  SELECT SELECT  SET SET  DISPLAY DISPLAY DISPLAY  OFF BLANKING
"ssz',‘f 18 N NG
<
§ 100 50uF 10k QUTPUT COMMON
SOURCE
- 50/60 Hz INPUT MMS5316 ALARM
001 out
=T Voo
pAM L PM bEc SLEEP
"‘t “““ 1 10'S OF HOURS UNIT HOURS 10°S OF MINUTES uniT minutes  OUT
bl
I | 1H emam b&cd et a bgc ef akd bgc def a  bgc
"tI__‘ ! NC T
H_Hy : n[c A _l
{_ | tios oF : }L' !"
A | !nouss I |
I foR
| ne TUNG SOL
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X1 _ iwmooe OR EQUIV.

FIGURE 6. Schematic
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MM5370, MM5371

MM5370, MM5371 digital alarm clocks

general description

The MM5370 and MMbG371 digital alarm clocks are
monolithic MOS integrated circuits utilizing P-channel
low-threshold, enhancement mode and ion-implanted
depletion mode devices. They provide all the logic
required to build several types of clocks and timers.
Three display modes (time, alarm and sleep) are pro-
vided to optimize circuit utility. The circuits interface
simply with 7-segment gas discharge displays. The
timekeeping function operates from either a 60 Hz
(MM5370) or 50 Hz (MM5371) input, and the display
format may be either 12 hours (with leading-zero
blanking and AM/PM indication) or 24 hours. Outputs
consist of display drives, alarm enable and sleep (e.g.,
timed radio turn off). Power failure indication is
provided to inform the user that incorrect time is being
displayed. Setting the time cancels this indication.
These clocks are packaged in 28-pin dual-in-line packages.

features

®  Single power supply

®  Low power dissipation

® 12 or 24-hour display format
= Colondrive output

Clock's

AM/PM drive output in 12-hour format
Leading-zero blanking in 12-hour format
24-hour alarm setting
All counters are resettable e
Fast and stow set controls
Power fail indication
Blinking colon—12-hour or 24-hour mode
Blinking AM/PM indicators—12-hour only
Brightness control capability
Simple interface to gas discharge display
Presettable 59-minute sleep timer
9-minute snooze timer

applications

Alarm clocks

Desk clocks
Clock/radios
Automobile clocks
Industrial clocks
Appliance timers

connection diagram ~
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absolute maximum ratings

Voftage at Any Pin

Voltage at Any Display Output Pin
Operating Temperature

Storage Temperature

Legd Temperature (Soldering, 10 seconds)

Vgg + 0.3V to Vgg — 29V
Vgs + 0.3V to Vgg — 55V
—25°C to +70°C

—65°C to +150°C

~300°C

electrical characteristics Ta within operating range, Vss = 0V, Vpp = —21V to =29V unless otherwise specified.

PARAMETER CONDITIONS MIN TYP MAX UNITS
Power Supply Voltage
Functioning Clock No Output Loads —8.0 -25 -29 \
Outputs Driving Display -21 -29 A\
Power Supply Current No Output Loads, (See ‘‘Power 50 mA
i ‘ Supply’* Section) )
60 Hz (or 50 Hz) Input Frequency
MM5370 dc 30k Hz
MM5371 de 30k Hz
60 Hz (or 50 Hz) Input Voltage
Logical High Level Vss—1.0 Vss Vss \%
Logical Low Level VpD VDD VpD+1 \
Brightness Control Voltage
Logical High Level Vgs—2.0 Vss Vss \
Logical Low Level VDD VDD Vgs—4.0 SV
All Other Input Voltages =
Logical High Level Vss—-1.0 Vss Vss \'
Logical Low Level “Internal Depletion Load to VpD VDD VDD Vpp