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TOKO, lNc.
NON-MULTI PLEXED CLOCK RADIO TI MER

MK50372N

FEATURES

O Single chip operation
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tr 50Hz or 60Hz

O 24-Hr. Alarm

PIN CONNECTIONS Top View

LED direct dr ive (1OmA/segment)

F luorescent direct dr ive

Simple forward or reverse time setting

lntensity control

4-digi t  non-mu l t ip lexed display

S low up c i rcu i t ry  e l im ina tes  RFI

AM/PM and lHz act iv i ty indicator
'  12 Hr.  or 24 Hr.  display format
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Three function wake select (radio, radio
radio fol lowed by tone in 8 minutes)

Variable sleep (1 to 59 minutes)

Count  inh ib i t

Seconds display

Set 1,2 inter lock pin

Power-uD clear.

o Brown-out indicat ion

tr  Leading zero suppression for tens of hours

tr  Four year calendar

D Month date or date month format

tr  One t ime zone register

D A second alarm trme

D E S C R I P T I O N

The MK50372N is  a  versa t i le  MOS/LSl  c lock  c i rcu i t
by  TOKO us ing  i t s  dep le t ion- load,  ion- imp lan ta-
t ion process and P-channel technology. The circui t
can be used to construct a dioi tal  radio alarm clock

'NOTE: Indexing dot  rs on bot tom of  gackagp lndcxing dol  13

adjacent to pih 40 Sle packag! descriplo.r.

with the addit ion of only a simple power supply
and display. The MK5O372N wi l l  d isplay t ime in ei ther
a 12 or 24 hour format and wi l l  accept ei ther a

alarm for 10 minutes. The sleep feature act ivates the
radio for an adjustable period of t ime of I  to 59
mtnutes.

Addit ional features on the MK 50372N include
a four year calendar that can be displayed in ei ther
month-date or date-month format,  a t ime zone
register and a second alarm t ime.

MK 50372N



TABSOLUTE MAXIMUM RATINGS (al l  voltages relative to V55 = 0 volts)

Operating temperature range (ambient). .  .  .O'C to 50"C

Storage temperature range (ambient) .  .  -sSC to 125"C

Voltages on segrnent and colon outputs . +0.3 to - 26V

Voltage on al l  other pins. .  +0.3V to -2OV

Circuit power dissipation. : .  .  .  .  . l .25Watts@T4 = 25"C (Refer to derating curve)
'Operation 

at or above absolute maximum rating may cause permanent damage to the device.

RECOMMENDED OPERATING CONDITIONS (OC to 45t )

Nota  l .  8 .own out  w i l l  occsr  wh.n  opar r t ing  Oowai  i t  in  th i !  ranea.

Not .  2 .  Oete  w i l l  be  r r te rn id .  Howavar ,  tha  ch ,9  6av  no t  con t rnsa  to  count  ,

No la  3 .  Wha^ v t ing  r ts67 ;s616t  d iJg tay ! ,  co^nac t  p rn  5  to  VOrO.
Not. 4. L..k.g. aO p a - 26V r.t.t iv. to VSS.

ELECTRICAL CHARACTERISTICS OVER RECOMMENDED OPERATING CONDITIONS T4 (+25'C)

' N O T E :  C o l o n . S A D 2 , T H l , T H 2 , a r e d o u b t ? : h i s v a l u e .  T H 3 r r 3 X w h e n a 2 o r 3 1 3 r n M s D o r l X w h e n u s c d r o d r i v e A t l i p M i n d i c a t o r

PARAMETER M I N MAX UNITS NOTES
Operat ing Voltage, Vgg -12 - 1 6 Vol ts

Standby Voltage, Vpg - 6.0 - r0 .0 Volts 1 , 2

Input Logic Levels:
Set 1, Set 2, Display Mode,. 
Snooze/Sleep, 50/60H2, Display
Format, Alarm Enable, Wake
Select, Time Select, Time Base
Select, Auxil iary

, ,

Vss
V D D  + t . o

Vg5-1.0

Voo
Volts

Volts

Logic "1" Voltage

Logic "0" Voltage

Intensity Control 3 30 K-OHMS 3

Segments, Colon -26 Volts 4

PARAMETER M I N MAX UNITS NOTES
'Segments 10.0 1 6 0 mA VDD =  -15V ,  R  =  3K ,  V fWO LED =  l . 8V
'Segrnents .5 2.0 mA VDD =  -  15V ,  R  =  30K ,  VpWO LED =  1 .8V

Radio/Alarm Out
Log ic  "1"  Cur ren t

Logic "1" Voltage

1 . 0

vss Vss-2
mA

Volts

V D D  =  - 1 2 v
O P E N  D R A I N

V D D  =  - 1 2 v

Supply  Current  lpg l 0 mA Outputs Open

VDnRtN Sesments
and Colon

-3.0 Volts
I



INTENSITY

l g g 6  =  1 8
Vrwo LED ( in vol ts)
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RELIABLE OPERA

RECOMMENDED POWER SUPPLY FOR LED OPERATION
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OPERATION

POWER UP

When .power is in i t ia l ly appl ied both real t ime and
a larm t ime w i l l  be  a t  l2 :00  miCn igh t  in  the  12  hour
mode or 0:00 in the 24 hour mode with the display
b l ink ing .  l f  the  a la rm is  enab led  i t  w i l l  ac t i va te  upon
power up condit ions in the mode selected. To begin
t imekeeping when power up condit ions occur,  enable
set 1,2 inter lock and act ivate ei ther set 1 or set 2 to
ad jus t  t ime.  To  insure  power  up  d isp lay  b l ink ing ,  the
Vnn supp ly  must  have a  RISE TIME min imum of
Sd-micro s6conds. Also, set 2 must have less than
100 pF wir ing c 'apacitance attached.

BROWN.OUT

lf  a "brown-out" occurs, al l  d igi ts wi l l  f lash at a 1Hz
rate to signi fy a possible incorrect display t ime. The
low power indicat ion cont inues unt i l  proper power
is restored and the set 2, forward switch is closed.
This condit ion mav occur at power.up. Brown out
is tr iggered when the power supply is in the range of
-  6V to  -  lOV.

DISPLAY MODE

A Three State Input is one of the features which
TOKO has employed on the circui t  to,reduce
system expense and simpl i fy operat ion. By switch-
ing Disolay Mode to one of three possible states
the mode of ooeration is as follows:

Displav Mo4e lnput
vss
Ooen
Voo

When in the alarm mode, the alarm t ime is displayed
and may be altered using the time set procedure
(see sett ing).  In the current t ime mode the current
t ime is displayed and may also be al tered using the
same procedure. Connection of the display input to
Vpg wi l l  d isplay the seconds in the minutes digi t
and the hours digi t  wi l l  be blanked. Al l  set inputs
wi l l  be ignored, whi le seconds are displayed. Current
t ime sett ing requires Set 1, 2 inter lock to be at Vgg.

S E T T I N G

The sett ing mode al lorvs ei ther a forward sett ing or
reverse sett ing of the display. The sett ing inputs are:

Set 1 or
Set  2 Input

Vss
Open
V D D

Mode

When the  d isp lay  is  no t  be ing  se t ,  the  inputs  shou ld '
be  le f t  ooen.
clrEts at lwo co_uIIs oe_r second.

T I M E  B A S E  S E L E C T

A three state input al lows select ion of 50H2, 60Hz
or  Count  lnh ib i t .  The input  s ta tes  are :

Time Base Select
Vss
Open
Voo

Mode
12 Hour

Blank Display
24 Hour

lf the time base select input is connected to VSS,
the clock wi l l  require a 60Hz input.  Connect ion of
the input to VDD wi l l  require a 50Hz input.  Open-
ing the input will reset the seconds to zero and
inhibi ts the count ing.

DISPLAY FORMAT

The display format is used to select a l? hour dispfay,
24 hour display or to blank the display. The connec-
t ions are:

Displav Format lnout
Vss
Open
Voo

In the 12 hour mode, the hours digi ts wi l l  d isplay
time in 12 hour format with a PM output. When
the input is connected to VDD, the format wi l l
* 24 hour time. In the blank mode the segment
outputs wi l l  f loat,  al lowing wire-or condit ions.
The colon or activity indicator will be on and
b l ink ing .

SET 1 ,2  INTERLOCK

Set 1,2 interlock is provided to prevent current time
changes by accident. Any other settable function
may be altered without regard to the interlock state.

ALARM ENABLE/WAKE SELECT \

The alarm can operate in three modes according to
the level of the wake select pin. The states are
def ined as:

Mode
60Hz
Count  lnh ib i t
50Hz

Mode
Alarm 1

Current Time
Seconds

Wake Input
vss
Open

:  V D D

Mode
Tone and Radio

Rad io
Radio fol lowed
by Tone (8  min-
utes later)

Forward Set

Reverse Set

The Alarm enable pin disables alarm 1 when con-
nected to VSS l f  i t  is lef t  open i t  wi l l  enable alarm
1. When the alarm occurs i t  may be disabled and
immediately re-enabled and wi l l  act ivate 24 hours
later at the alarm t ime. The alarm wi l l  sel fdisable
after one hour of operat idn. Three modes of alarm
output are selectable. Radio and tone, radio only
and radio fol lowed by tone.

The tone output is in the range of 200 to 1000H2
and conducts to V55 8.3",  of  the t ime at a lHz
rate. The tone output is open drain.

'Current 
t ime sett ing requires Set l ,  2 inter lock to be

at  VSS.  When e i ther  the  se t  1  input  o r  se t  2  input  i s
connected  to  VSS the  d isp lay  w i l l  inc rement .  Con-
nec t ing  the  input  to  Vgp w i l l  decrement  the  d isp lay .

/



The radio output,  when act ivated by the alarm or
s leep func t ion ,  w i l t  conduct  to  V55.  Th is  ou tpu t
is  open dra in .

Anv alarm mode remains act ive unt i l  the alarm is
bir iuteo ot one hour t ime out when the alarm is
Jutomatical ly reset to act ivate 24 hours later.

set 2.

SNOOZE/SLEEP INPUT

The snooze and sleep inputs use a single pin to select
snooze or sleep. The connect ions are:

Considerat ion must be given to wir ing the display
to accommodate both l2hour and 24 hour operatton
us ing  the  same d isp lay .

I N T E N S I T Y

The intensity input regulates the br ightness of the dis-
piuv.O-aigi i i .  A phoio device ranging from 3Kfl  to
30KA is recommended to control  thls Input '

F U N C T I O N  S E L E C T I O N

The additional features are selected by using the
OlsbtJv 

- tvtoOe 
Input and the Auxi l iary lnput.  The

select ion is:

Funct ion gisplav Mode Input Auxi l iary Input

open
Open
Open
Vss
voo
Vss
voo

Snooze/Sleeo
Vss
OPen
Voo

Mode
,

Snooze
No Change
Sleep

Alarm I Set VSS
Current Time OPen
Seconds VOO
Month Date OPen
Date.Month OPen
Alarm 2 Set VSS
Time Zone VOO

snooze feature inoperative.

the amount of t ime set.

The snooze input wi l l  reset an act ive sleep t ime.
Sleep can be i imed out for demonstrat ions using
set 2 to advance current t ime.

COLON

selected.

AMiPM OUTPUT

MONTH_DAiE CAI-ENDAR

TIME ZONE

ln addit ion to current t ime, an addit ional t ime zone
can be displayed. The t ime zone is displayed. by
ionnei t ing 'Udtn the Disp lay Mode and Auxi l iary
inputs to .VDD.

SECOND ALARM T IME



INPUT SELECTION TABLE

Funct ion
Display Mode

Display Mode

Display Mode

Set I

Set 2

Time Base Select

Display Format '

Wake Select

Alarm Enable

Snooze/Sleep

Set 1,2 Inter lock

E
Alarm I

Alarm 2

Forward

Forwa'rd

60Hz

12  Hour

Tone & Radio

O F F

Snooze

Set Current
Time

Open
Current Time

Month Date

Date Month

Count  lnh ib i t

B lank

Radio Only

Enable 1

Inhibit Set
Current Time

b.D
Seconds

Time Zone

Reverse

Reverse

50Hz

24 Hour

Radio followed
by Tone

Enable 2

Sleep

Reset

Aux Input
Open

Vss
Voo
N.A.

N.A.

N.A.

N.A.

N.A.

N.A.

N.A.

N.A.

PACKAGE DESCRIPTION - 40-Pin Dual ln-Line Plastic

1E.26 +O.2

53.0 lu
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GENERALIZED CIRCUIT  (12  HR.  O ISPLAY FORMAT}
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vss

Yoo

r t { l € r r s l t Y
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H R S
(Ms0)

H R S

( L s  0 )

uilitS
(MSD)

u l N S

( L s o )

: v ( v . . se  (  r v

R A O I O

Any rngut  may ba t 'act  ro VDO or V5g or a l tow?d to "FLOAT "  Float 'ng i t  rntrndcd to bc an opcn pol ton on th.  t rvr tch.  Th!
Input  mav not  ba bra:ad wrth cx: l rnal  vol tag!  to ' |mulata f loatrng condrt tont

TH3/PM 38

T H I  5 7

A LAR M. /ENABLE
2 4

WAKE SELECT
2 5

a

OISPLAY FORMAT
a 9

TtME EASE SELECT
2 8

s€T  r , 2  tN r€RLocX
3 l

\

MK 50372N
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GENERALIZED CIRCUIT  (24  HR.  OR DATE LEFT D ISPLAY FORMAT}

sEt r ForwAlo

r{O

r
I
I
I

..l
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oo0Es
(4)

vss

voo
XRS

(rrsD)
T H I  3 7

THz 36

TH3 38

scz t2
S B 2  t l

sa 2/sD2 t3

s G M

s F l  1 4

S E I  t 6

s D l  2 0

s c l  1 9

S E I  t 8

s A l  l 7

NTENSITY
RAuo ouT 5

2l

L - y-t---J

r-n-iil r

S€I I REVERSI

sfr 2 REv€ns€

A L A F T ^ '  € N A 8 L €  I

A L A R M  O F F

L - : : - - J

L- - - - :  - -J

r-----.- --'l

cr,,iR€r{T TlrE o

oATE.uoxrx o

L - i - - - J

MINS
(LSO)

50160 I'r INPUT

INTE\SITY 5v<VLEO < Iw

NOTE: Any rngst  may bc rr?d tO vDo or vss O. a l towed ro "FLOAT."  Floar ing | t  in t rndld to ba an opcn gol t ron on tha rwirch '  Th'

Input  may not  oa biasad wrtn e-x ' iarnal  id l tas to srmulal !  f  loal tng condi t lonS.
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G DISPLAY CONNECTIONS

SELECTABLE 12 HR. OR 24 HR. DISPLAY
FLUOR ESCENT CONN ECTION
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DISPLAY

vss
-l
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V Display

LED CONNECTION ALARM SWITCHING
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