
FEATURES 

• 6-digit display 
• 12/ 24 hour operation and display 

• 50/60 Hz input 

• Single power supply operation 

• Easy to set 
• Standard products available 

Alarm Clock MK 5017 P AA 
Clock Radio Clock MK 5017 P AN 
Calendar Clock MK 5017 P BS 

DESCRIPTION 

The MK 5017 P is a versatile MQS/LSI 

clock Circuit marlufaclured by MOST EK 

using it~ deplet ion-load, ion-implantation 

process and P Channel tech nology. In. 

tended for a wide ral'lge of timing 

appl ications, all of these clock ci rcuits 

may be used w ith either lour or six digit 

d isplays. These single chip c lock c ircu its 

feature fu ll 12 and 24 hour timekeeping 

operation. Ei t her a 12 or 24 hour 

display may be selected without dis

turbing counter contents since only the 

display format circuitry is atfocted. Oper

ation from either a 50 Hz or 60 Hz input 

frequency may be sel ected. (Anot her 

MOSTEK circllit, the MK 5009 P, is 

available to provide a 50 Hz signal f rom 

a 1 MHz crystal, where line frequency 

control is unavailable or inaccurate.) A 

SO/60 Hz oscillator on the ch ip provides 

a temporary time base dur ing momenta.y 

line frequency il1\erruptions so that time

keeping can continue if a bac kup battery 

is provided to maintain VOO. 

Only a single power suppl y is required 

fo r operation. All segmerl1s a re turned on 

Ipu lled toward Vss) causing an all " S's" 

display as a power fa i lure ind ication 

whel"l VOO is below the o perating range. 

Data is multiple~ ed out of the cloc k in 

the lorm 01 si x sequentia l·seven·segment 

docoded d i gits. 

A scan ning techn ique is employed to 

sense cOl1\rol switch closures in o rder to 

minimize input p in connections. Using 

th is met hod, on ly two p ins, K Aand K B, 

are required to se l"lse up to 12 cootrol 

swi tch closures. 

T ime sett ing is easy , a m atter 01 d epress· 

ing and holding pushbuttom which allow 

the internal counters to increm ent at a 

2-Hz rate. Each of the m inutes d igi ts and 

the hours dig it s m ay be set individually 

wi th no "ca rrys" generated to the more 

signi ficant di gits. Thus, there is no "over

,un" when :letting the counter . 

MK 501 7 P 

CLOC K CI RCUIT TYPES 
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ALARM CLOCK 

The MK 5017 P AA circuit may be used to construct an 
all-electronic digital alarm c lock as shown aUOII'e, 

Timekeeping is accomplished bV counting either a 50 Hz or a 

60 Hz input reference frequency on the 50160 IN pin . 
Voltage divider resjstor~ R1 and R2 are selected so that the 

input reference frequency signal negative excursion is about 

one or two volts more negative than VOO. Capacitor C2 
~erves as a fi lter to eliminate the effect of spurious impulses 

on the power line which could cause fa lse counts to 
accumulate in the ti~ counters. 

Eight SPST SWitches located at the intersection of the six 
digi t output lines and the two multiplexed input lines IKA 

and KB I provide contro l signals to the clock. Isolation diod~ 

CRS through CR12 prevent the digit strobe outputs from 

being connected together by multiple control switch closur~ 

in the Si,lme hori~ontal row of the input matrix. Similarly, the 
KA and KB multiplexed inpu ts are prevented from being 

shorted together by mu ltip le switch closures in the same 

vertical co lumn of the input matrix. 

For appl ications requiring onlV an hours and minutes d isp lay . 
the 1 H~ OlJtput may be used to flash an irldicator light to 
provide a v isual irldication that the c lock is running. 

Arl AM/PM signal is provided to distinguish between AM and 
PM for alarm sett ing on clocks using a 12 hour d isplay. This 

Output signal may be used to drive an AM indicator dr iver 
transistor. The AM output is at a logical orle (nea r VSSI to 

indicate AM and is at a logical zero (near Vool to irldicate 
PM. 

Each of the display digits is strobed sequentiallv from least 

sign if icant to most significant digit at a rate determined by 

t he frequency of the internal scan rale acillator. Variaule 

resistor R4, connected between the ~ and Ii! RE F p ins, and 

capacitor C4 determine the scan rate osc illator frequency. At 
a nom inal scan ra te oscillator frequency of 100 KHz t he 

digits are strobed or scanned for 1080 microseconds every 8.4 

md l ise<:onds. 

Fluorescent anode tubes such as the ISE OGlOA Or the 

Nat ional Ele<:tronics NL·8051 may be driven from the MK 

5017 P clock CirCuits. The segments or anodes are conne<: ted 
directly 10 the MK 5017 P segment output s. The contro l grid 

for each tube is connected d i rectly t o the MK 50 17 P digit 
output pins. The d isplay tube filaments are ail connected in 
a series string and through an 82 ohm current l imiting 

res istor to the 6 .3 volt winding on a filam ent transformer. 
Th i s fi lament stri ng is biased at about - 25 volts (relative to 

Vssl by t ransistor 02 which may be used to provide bright· 

ness con tro l for the di~play. 

T Orle pulses are gerlerated withirl the clock circuit eliminating 
the requ irement for an external alarm osc ill ator or a mechan· 

ical buzzer. The TONE output is a push·pull stage su itable 

for d riv ing 3r1 NPN trans istor that can be used to drive a 

speaker. Capacito r C5 across the p rimary of the speaker 
impedance match ing trarlsformer (T21 lowers the resonant 

frequerlCy of the speaker circu it arid eli minates the large 

turn·off vo ltage sp ike on the collector of transistor 01. 

Mostek ,.e""rves th e t ight to make changes In soec il icallOns al any time and WIthout oohce. The informa· 
lioo lumlSMd Ily Mosle~ In I~ IS pub llca!!oo IS be lleved.IO be accurate and tel ,allie. Howevet. 1'IO resPOf'\
. ib i ity IS assumea by Mostek lor liS use ; no, for any Inf"ngements o! patents or OIMt "ghls of thHO partIes 
tesull inQ ftom ItS use. No Ilcen"" 's granted under any paler'llS or palen! rIg hts 01 Mostek. 

PRINTED IN USA ©CopyngnI 1973 by Moslek Corporalion 
All 'ignIS reservM 


