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Deprrtrnsrrt 539 . 
South Road Laboratory 

Octobsr 8, i958 
/” 

MEMO TO: 	 M r y i ‘ i  Wetnar 

SUBJECT: 	 Real Time Clock 

Reimvmae : 	 Your f h  mmo of Septembst 19, 1958, Vrapoaah 
for Ehprcsd and Real Time Ciockr1@. 

Brepoaral III a0 the obovcs-mentionad m e m a  has been agreed upon aa 
tke method to  be wad in incorporating the ehgrred and real time clocko into 
this nnrdaine. 

Encloaad i o  a &ah of the real time clock dercription which wi l i  
appear in the next rnand edition. 
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3.6 The Real Time Clock 
,.. 

The real time clock is provided to  measure time difference or 
duration over relatively long periode, This clock conriato of a number 
36 bits laag which ir continually rtepped up by puleea originating from 
the isam 1024 cycle per second o r c i h t o r  which controlr the updating of 
the ehpasd time clock, The two clock8 ore updated conrecutively in the 
rame time interval, The leftmotit 26 bit6 of the real  time clock w a r w e  
time in eeconds. A full cycle i r  about 777 days, Tho accuracy of the 
cfock ia such that the maximum error in a one hour period may be one 
second, 

The value af the clock reading is stored in memory. Each time 
the o s d l h t o r  delivers a pulae it is read out, iacrementsd by one wing the 
index adder, and rsturnsd to memory, 

Ths clock rum conthurlty while the computer is under program 

control ~ v d nif tlPa cromputer is executing a SET AND WAIT operation, If 

the clock h a a  reached itr maximum reailing of all oner, the no& oecillator 

pulse wi l l  set it to all ~ B P O O .  No indication ir given when the clock recycles 

to frero. 

The contenta of the clock countex m r y  be read oat at any time by 

addrsering it as the memory operand of a fetch-type instruction. Thio 

clock i r  a read-only counter; it can not be ret t o  a new value under program 

control. If it ir  addxeeaed a8 tha memory operand of a etore-type inrtruc- 

tion, the data to b8 etored are lost and do not replace the content8 of the 

clock. b thir rwpeat,  the real  time clock is treated like location 0 .  


The r e d  tima ctock occupiee bits 28 to 63 of memory location 2. 

Since this i 8  in the protected area of xnarrt~ty, any reference to the clock 

when the interruption system is in the enabled state tffitl actuate either indin 

catow RS ox indicator DF. 


PrograiunQng Notes; / 

The real time clock can be urad to obtain a time-of-day indication. 
A known external t ine  ir taken ar a reference aad the Betting of the real time 
clock at that tinas, is etored in memory. The time-of-day at a )attar tima can 
be obtained by using the time which hao elapsed oinco tho ~efereneetime. The 
difference between the current dock Batting and the setting at the time of refe-
rence can be converted to hourr, minutes and secondr. If this time Weranas 
is added to the time-ofday which was ured ab the reference, the current ex-

,ternal tima of day i a  obtained, 
Since the real time clock is continuJLy rteppinlgl and has a recycle time 

of aver two years, it may be ueed to  movids a convenient tlrerialnuxnbertl for . 
program outputr, Erch output can indub a clock reading wbich wi31 provide 
a chronological identification of the oclltput. 
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