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PREFACE

This manual describes the instal lation and operation of the
TransEra 641 and741 Real Time Clock ROM pack for the 4050
Tektronix Graphic Computer Syslems. lt is organized into
f ive sections and two append ices.

Secfion 1 describes the installation and use of the Real Time
Cl ock ROM pack.

Section 2 describes the commands used to set the clock date,
the fime and the clock modes.

Secti on

Section

Secti on

3 descri bes the commands used to read fhe date and
time. lt also includes commands for date manipulation.

4 describes the inferrupt and timer commands.

5 descri bes the Cfvl0S memory commands.

a summary of the Real Time Clock Ccrnmands.

the complete example progran and sample outpuf.
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SECTION ONE

GENERAL DESCRIPTION

This section contains the general
ROM pack, the specifications, the
getti ng started tutorial .

description of the Real Time Clock
instal lation instructions, and the

section confents 
page
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I -1



I NTRODUgT ION

The TransEra Model 641/741 Real Time Clock combines high level BASIC
commands with a low power O40S Real Time Clock circuit.

The high level BASIC commands al low one to sef and read the date and
time, specify the time format and mode, specify timed progran interrupfs,
and s*ore and retrieve data in the on board $40S memory.

All the Real Time Clock BASIC commands use an exclamation point in
fhe name to avoid confl icting with any other BASIC commands.

The date, time or both may be read frcrn the real time clock into
eifher BASIC strings or numbers. Either 12 or 24 hour format may be
selected. The clock may be set to daylight savings time and back again.

Several date manipulation roufines are included that convert between
gregorian and jul ian dates.

lnterrupt capabil ities range frcm repeating periodic inferrupts to
single evenf interrupts with absol ufe or delta time settings.

The baftery powered CI\40S circuits keep the time intact even when the
system power is off. Fourfy bytes of battery powered Cl40S memory
provides all kinds of possibli+ies for data storage limifed only by
the imagi nafion.

A user selectable system password may be activated to prevent
unauthorized machine usage, and system start-up commands may be
defined that wil I autcmafical ly execufe each time you power-up.

SPECIFICATIONS

Resoluti'on:
Clock 0.01 seconds
Timer 1 second

Physical Characteri sti cs

Weight: 1149 t4oz)

D imens i ons :
length 15.5 cm (5.5in)
width 6.6 cm (2.6in)
depth 2.3 cn (0.9in)

0perati ng temperature :
10-40 degrees Centigrade

Standard Accessor ies:
0perators Manual
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I NSTALLAT ION I NSTRU T IONS

The power to the 4050 should be *urned off before the ROM pack
is installed. After the power is shut off, it may be inserted
into the firmware backpack or into a slot of the ROM Expander unif.

The Real Time Clock ROM pack should be placed into the lowestpriority slot in fhe system. This is determined by the ROM bank
number: the higher the bank number the lower the slof priority.

Wifh the 4050E01 ROM expander instal led, the slof priority may
be defermined from the fol lowing table.

System Priority Backpack Slot Number ROM Bank Number

lst
2nd
5rd
4th
5rh
6th
7+h
8rh

H i ghest

Lowest

61

71

Extended Slots 6l-68
Extended Slots 71-78

.41
51

Extended Slots 41-48
Ex*ended Slofs 51-58

0
8
16-23
24-31
32
40
48-55
56-63

Sfanding in front of the.4050, the ROM Pack should be held so that
the label side is showing in the uprighf position. This is the
correct orientation for inserting the ROM Pack. Press down genfly
until the edge of the card connecfor is seafed in the recep*acle
connecfor.

Note fhat the memory and/or operation of the 4050 may be
disrupted if the 641/741RTC is inserted or removed while the
porJer is on.
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GETTING STARTED

The.fol lowing discussion shows how to use sdne of the simple
Real Time Clock commands. A sample progran is found in
Appendix B.

To set the date and time the lsETTllG command is used as fol lows.

cALL tt ! SETT I ME rr, rtl 5-APR-83 16 t36 zO?tl

Notice that the date is entered with a three character month,
a tuo digit year, and that the time is specif ied using a 24 

-hour

format. This sets the clock fo the defaul+ 24 hour format and
standard time.modes.

You can display the date and time with the IDATETIIiE command
as fol I ows.

0ALL r'IDATETIMETt

The system responds wifh: l5-ApR-85 16:j6:06

The ciate and time may also be returned in a string as fol lows.

CALL IIIDATETIMEII,A$

The date may be displayed with fhe IDATE command.

CALL il lDATErt

The system responds wi*h: 15-ApR-83

The date may also be returned i.n either a string or three numbers
as fol I ows.

CALL,!DATE,,,A$
or

CALL r,!DATE,,rDrMry

The f ime can be displayed with the lTllG command.

CALL rlTllGx

The sysfem responds with: 16:j6:22.23

The time may also be returned in either a sfring or four numbers
as fol I ows.

.ALL 'r!Tltr/E",A$
or

CALL r, !T I [r,E [, H, M, S, B
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The clock hour format and time mode may be displayed with the
!MODES command.

CALL 'I IMODES''

The system responds with: 24 Hour Standard Time Mode.

use the !12H0UR and !24H0uR commands to set the clock hour format.
Use fhe IDAYLIGHT command to set the clock to daylighf savings *ime
mode and the ISTANDARD comrnand to set it to standard time mode.

Roufines are provided fhat return the
and seconds in fhe day. A roufine is
a jul ian day back to a day and month.
in secfion three.

jul ian day, day-of-the-week,
provided fhat wi I I convert
These routines are described

The program may be delayed for a specified number of seconds by
using fhe IPAUSE command as fol lows.

CALL rr I PAUSET" 20

This would delay the program for 20 seconds.

Three types of timer interrupt routines are available. They
!PERl0D, tTllvER and IALARM. Each is described in detai I in
four.

are
secf i on

The Real Time Clock contains 40 bytes of O{0S memory storage.
This memory is powered by the clock battery. These storage
locations may be read and written using the IREAD and Il,rlRITE
commands. The fol lowing examples demonstrate these commands.

. CALL rrtl.JRlTErrr4rl
CALL r, !READ|,, Nr 1

N

The system responds with: 4

string may also be read and writ*en in the O*40S memory as fol lows.

CALL n ll',R lTErr, l'Ht'_tgr, I
0ALL rr!READflTB$r5rl
B$

The system responds with: HELLO

Two routines, ISETPU and ISETPS described in secfion five, allow one
to specify a Power-Up proEran or password.
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t

This
Rea I

you

The ROM pack firmware level may be displayed on the system
screen by using the 641RTC or 741 RTC comnrand as fol lows.

CALL 1164l RTCI f or a 4051

or

CALL t'74lRTCtr f or a 4052 q 4054

The system responds with the fol lowing message.

741RTC Firmware Level 1.0 1830415

information identifies the firmware level instal led in your
Time Clock ROM pack. This information will be required if

need to repor* any problems fo the factory.
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SECT ION TWO

CLOCK SET UP COMMANDS

This section describes the commands used to sef the date, time and
clock time modes. The ISETTIME command is used to set fhe
date and fime. 0nce the date and time have been set, there are
four commands that selecf fhe clock operafing mode for operation
in eifher 12 or 24 hour format and either standard time or daylight
savings time mode. 0nce set, the clock continues to operafe in
the selected formaf and mode as long as there is enough battery
power. The current clock format and time modes may be displayed
with fhe IMODES command.

:lock firmware levet
number. This number is used to identify the ROM pack when reporting
prob I sns.

;

Section Confents
page

I ntroductiofl ...'. . ........... r .... o .... ..... ., 2-l
ISETTIME ....... ..................... 2'2
! MODES . . . . . . o . . . . . . . . . . . . . . . . . . . . . . . . . . r . . . , . . 2-3
! 12H0UR ......r........t.............. .... 2-4
!24H0UR .......... t.. r..................... .... 2-4
ISTANDARD ......r..'............... ..2'5
IDAYL IGHT ... o. ... .. ................... ....... .. 2-5
641 /7 4|RTC .. .. . . r . . . . . . . r. . .. . . . . ... . .. . . .... . 2-6
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lSETTllvE Sef Clock Date and Time

cALL "lsErr rw"$!t- c)cT-# s t.; a))
t$ = Date and Time String (string variable or literat )

JAN
FEB
MAR

APR
MAY

JUN

JUL
AUG

SEP
0cr
N0v
DEC

Purpose: This command sets the clock date and time. The 24 hour format
and standard time modes are set.

General I nformati on:
The string in fhis comhand confains fhe.date and time fo which
the clock will be set.-The format for this string is:

ttDD-lrCIN-YY HH:lvlM :SStr ( i . e. ttO1-APR-A5 I 0:00 t02n)

Where DD is a one or two digit day number, l40N is a three
charac*er month representation frsn the fol lowing I ist,
YY is a two digif year number, HH is a one or two digit hour
number, MM is a one or fuo digit minute number and SS is a
one or two digit second number.

Twenty-four hour time format is used to set FM times, Leading
zeros may be omitfed and the seconds f iel d is optional.

Months:

Note:

J anuary
February
March
Aprl I

May
J une
July
August
September
0ctober
November
December

Exampl e:

This example uses a liferal string to set the date anditime in
line number 100 and displays the clock setting in line 120.

I 00 CALL tT!SETTlgS't, il01 -l,lAY-85 I 0:02:00t'
1 1 0 CALL rr I DATET IME rt

RUN

01-MY-83 10:02:0'l
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!MODES Display the Rea'l Time Clock Operati ng Modes

CALL rr !MoDESrt

Purpose: This command displays
the current clock hour

on the graphic computer system screen
format and time modes.

General lnformation:
The currenf setti ng
clock time modes is

of the Real Time Clock hour format and
displayed by this command.

Exampl e:

This example shows the current clock modes.

CALL rr!MoDESrt

24 Hour Standard Time Mode

This example sets the Real Time Clock to
time modes and fhen displays the current

CALL ll !.l2H0URrt
CALL II !DAYL IGHT'I
CALL '' IMODESN

12 Hour Dayl ight Savings Time Mode

12 hour and Dayl ight Savings
clock modes on the screen.
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!12H0UR Set Clock fo 12 Hour Format

CALL rl12H0UR[

Purpose: This command sets the Real Time Clock to 12 Hour format.

General lnformation:
The current hour will be converted to the correcf hour for
display in 12 hour format. Al I time strings wil I have ,{t or PM

appended when in 12 hour format mode.

Exampl e:

This examPle sets the clock to 12 hour format in line 100, displays^-
the time in line 110 and displays the current clock modes in line 120.

1 00 CALL " r 12HoURrt
110 CALL rrrTllGrr
1 20 CALL rr I MoDES rr

RUN

12235:06 .26 PM

12 Hour Standard Time Mode

!24H0UR Set Cl ock to 24 Hour Format

CALL N ! z4HOURII

:'

Purpose: This command sets the Real Time Clock to 24 Hour format.

General lnformation:
The current hour will be converted tb the correct hour for
display in 24 hour formaf.

Exampl e:

This example sets the clock fo 24 hour format in line 100, dlsplay:--
the time in line I10 and displays the current clock modes in line 120.

1 00 0ALL n l24HoURrr
110 CALL tt!TltvlEt'

120 oALL nrMoDEsil

RUN

12235i06.26
" 24 Hour Sfandard Time Mode
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ISTANDARD Set Clock to Standard Time Mode

CALL '' ISTANDARD''

Purpose: This command sets the Real rime clock to standard time
mode.

General lnformation:
The current hour is not altered.

Exampl e:

This example sets the clock to standard time. mode in I ine
100 and displays the current clock modes in I ine lt0.

lOO CALL ''ISTANDARD''
110 CALL nrMoDESil

RUN

24 Hour S*andard Time Mode

IDAYLIGHT Set Clock to Dayt ight Savings Time Mode

CALL nIDAYL IGHT'I

Purpose: This command sefs the Real rime clock to daylight'savings
fime mode.

General lnformation:
Setf ing fhe daylighf savings time mode wi ll not
alter the currenf hour. When in daylight savings time
mode the clock wil I perform two special updates.
0n the last sunday in April the time increments frcrn
1:59:59 AM to 5:00:00 AM. 0n fhe last sunday in October
when the time firsf reaches 1:59:59 AM it changes to
1:00:00 AM.

Exam p I e:

This example sets the clock to daylight savings time mode in
I ine 100 and displays fhe clock modes in I ine 110.

I OO CALL ''!DAYL IGHT''
I10 CALL illMoDESI'

RUN

24 Hour Dayl ight Sav ings Time Mode
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641/741fff'C Display Firmware Level

1164l RTC''
tt74l RTCrt

Purpose:

Genera l

Exampl e:

This example displays the
code number.

oqLL 1741RTCrt

741RTC Firmware Level

4451
4052 t 4054

firmware level as 1.0 and the release

1.0 1830415

For
For

CALL
CALL

Nttv,t4MKB

This command displays on the Graphic Conpufer Sysfan
screen the firmware level of the Real Time Clock.

'l 4t 'KfC FtRtlvrARr" LEnEL 1,2 lg 3o2o 7
I nformati on:
The flrmware level of the Real Time Clock is displayed on
the screen. This information is used when reporting probtsns.
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SE TION THREE

CLOCK READ COMMANDS

This section describes the commands that read the real-time-clock.
Provision is made to allow one to read eifher the date, time or both.
Additional commands are provided that allow one to read the number of
seconds in the day, fhe day-of-the-week in either a numeric format or
a string, and the julian day. commands are included to convert frcxn
a month and day to a julian day and back fo a month and day.

Section Contents
. Page

lntroductiofl...........o ....: .......3-l
IDATETIIVE .. r r. o...... o........ '...... o.... ,. r r. 3-2
IDATE .............................. o......... . 3-3
lTll'E .................... t. r................. . 3-4
ISECONDS .. .. ..... r. ..... ..... .. ..... .... ... ... 3-5
IDAY ........... .......................... 3-6
lM0NTH.........o ............... .....3-7
! lll EEKDAY . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 5 -8
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IDATETIME Display or Return Current Date and Time

CALL ,r I DATET I I,E,,, ff $lt
f$ = Optional target string for date and time.

ET

Purpose: This command returns the current date and time frcm the
clock to the farget string variable or to the graphic
computer system screen if the variable is omitted.

General lnformation:
The length of the string returned is 2A characfers when
the clock is in 24 hour format and 25 characters when in
12 hour format. The string format is:

"DD-MON-YY HH:MM:SS. BB [nU/pU]u

Where DD=Day, l40N=Three characfer Month, yy=year

Xil= Biii;.yT= X^i,Eil" ; .' i; T::X 
o 

; 
"lH 

i':;Ii"il:i"
The sub-seconds return the current hundreths of a second.' lf the period fimer is being used fhe sub-seconds are returned
as zeros.

Examp I e:

This example returns the current da-te and time into string A$
in line 110 and displairs the date and time in line 120.

00 DrM A$(25)
1 O CALL 'I ! DATET IME I" A$ :

20 PRINT A$.

RUN

01-MAY-83 12t24:05 PM
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IDATE Display or Return Current Date

CALL ,, ! DATE,,, [d$]

d$ = Optional target string for date.

CALL rt !DATEtt, d, nr, y

d = day (1-31 ), r = mon*h U-lD and y = year (0-99).

Purpose: This command returns the current date from the clock to
the target string or numeric variables or to the graphic
computer system screen if the variables are crnitted.

General lnformation:
The length of the message returned is 9 characfers.
The string format is:

t'DD-t!i0N-YY HH :MM :SS. BB [nu/pl,t]u

Where DD=Day, iCIN=Three character Month, yy=year

T
T
T
r
I

Exam p I e:

This example returns the
in I ine 110 and displays

100 DIM A$(10). 
I l0 eALL ,,lDATE'rrA$
120 PRINT A$

RUN

01 -MAY-83

current date into string A$
the date in I ine 120.

f Rtrr@ 5{i 
^f

3-3



!T ll,E D i sp I ay or Return Current T ime

CALL ,, lT lI4E,,, [t$]
tS = Optional targef string for fime.

CALL rt !T lfvE tr, hr.m,.s, b

h = hour, m = minufer, = r""ond and b = sub-seconds.

Purpose: This command returns the current time from the clock fo
the target string or numeric variables or to the graphic
computer system screen If the variables are cmit*ed.

General lnformatlon:
The length of the string returned is 11 characters'when
the clock is in 24 hour format and 14 characters when in
12 hour format. The string format isl

'IHH :MM :SSI,BB [AM/PM]U

Where DD = Day, ION = Three character Month, yy = year
HH = Hour, MM = Minute, SS = Second, BB = Sub-Seconds
AM/PM = Optional AM/PM in 12 hour format clock mode

tt{hen the time is returned in numeric variables, the hour is
always returned in 24 hour format.

The sub-seconds return the current hundreths of a second.
lf the period fimer is being used the sub-seconds are returned
as zeros.

Exam p I e:

This example returns the current fime into string A$
in I ine 110 and displays the time in I ine 120.

100 DtM A$(15)
110 CALL ''tTIl,El',A$
120 PRINT A$

RUN

12:26 205
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ISECONDS Return Seconds in fhe Day

CALL '' !SECONDS'" N

n = current second i n fhe day

CALL rr ! SECONDSn, h, m, s, n

h = hour, m = minufe, s = second and n = second in the day

Purpose: This command returns the current second in the dayto the target variable from the clock or it calcuiatesthe second in the day fron the hours, minutes and seconds
spec i f ied.

General lnformation:
The second in fhe day i6 calculated as fol lows:

( ( (Hourx60)+ Minute) x60) + Second

The hours are always specified in 24 hour format.

Exam p I e:

Tni: example returns the current second in fhe day into N

ll I ine 100, fhis val ue is displayed in I ine 1l 0.
Then the second in.the day is ialtulated from fhe time specifiedas 12t%:15 and returned in N in line 120 and displayed in iine li0.

100 oALL !r !SECoNDST" N

110 PRINT N

120 CALL rr tSECoNDSn,12,23,l5, N
130 PRINT N

140 END

RUN

37 420
44595
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t
IIDAY Refurn Jul ian Day

CALL r!DAY[,n

n = currenf jul ian

CALL t! !DAYrr, d, m, y, j

d=dayrm=monfh and y = year and j = jul ian day

Purpose: This command returns the current jul ian day to the target
variable from the clock or it calculates the jul ian day
from the day, month and year sPecified.

General lnformation:
The jul ian day is the number of fhe day in the year.
The year is used fo adjust the julian day for leap years.

Exampl e:

This example returns the current julian day into N in line 100,
this value is displayed in I ine.110. Then fhe jul ian day is
calculated from the date specified as 31-DEC-84 and returned in
N in I ine 120 and displayed in I ine 150.

1 00 
'ALL 

rt lDAYrt, N

lIO PRINT N

120 0ALL ntDAYrrrS'1 r12r84,N
I5O PRINT N

RUN

110
366

day

I
T

T

T

T

I
T

t
t
t
I
I

I
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lM0NTH Return Day and Month from Jul ian Day and year

CALL tt !MONTH[, j, y, d, m

j = julian day, y = year, d = day and m = month

Purpose: This command returns the day and monfh frcrn the julian day
and year.

General lnformation:
The number of the
monfh and the day
for I eap years.

the year is used
month. The year

ca I cu I ate the
used to adjust

M in I ine 100,

to
ls

day in
in the

Exam p I e:

This example returns fhe day and monfh into D and
the day and month are displayed in I ine .l10.

1 00 0ALL " IMoNIH'',566,g4,D,M
110 PRINT D,M

RUN

31 12

T
Tt
I 3-7



IWEEKDAY Return Day of the Week

OALL il IWEEKDAYTT, w

w = day-of-week number

CALL tr !l,lEEKDAYn, d, m, y, w

d = day, m = month, y = year and w = day-of-week number

CALL tt !WEEKDAYfT, w$

w$ = day-of-week name

CALL tt !}'/EEKDAYTt, d, m, y, w$

d = day, m = monfhr y = year and w$ = day-of-week name

Purpose: This command returns eifher the current day-of-the-ueek
or it calculates the day-of-the-week from the specified date.

General lnformation:
The day-of-the-week may be returned in eifher a numeric
variable or a nine. character sfring, The numbers run frcm
one, for Sunday to 7, for Saturday. The year is used to
adjust the day:-of-the-week for leap years.

Days: 1 SUNDAY
2 T(ONDAY

3 TUESDAY
4 WEDNESDAY
5 ]HURSDAY
6 FRIDAY
7 SATURDAY

Exampl e:

This example returns the current day-of-the-week into N in
I ine 100, fhis value is displayed in I ine 110. Then fhe
day-of-the-week is calculated from the date specified as
1-MAY-85 and refurned as a string in ltl$ in line 130 and
displayed in I ine 140.

1 00 0ALL " !WEEKDAY'i, !'J

110 PRINT l'J

120 DrM S$(10)
130 CALL r !l.,EEKDAYT' ,1 ,5,83, S$
140 PRINT S$

RUN

4
SUNDAY

I
I
I
T

T

T

T

I
T

I
I
I
I
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SECTION FOUR

Tll,ER C0MMANDS

There are four timer commands available, PAUSE, PERIOD, ALARM and
Tll,ER. The PAUSE and PERI0D commands work independenfly of fhe
ALARM and TlltER commands. The ALARM and TlltER commands work
fogether and only one or the ofher may be enabled at the same time.

The PAUSE command delays program execufion by a specified number
of seconds.

The other three timer commands cause a program interrupt to occur.
The PERIOD inferrupf causes the BASIc progran to be interrupted at
a user selected inferval. The ALARM command causes the BASIC program
to be interrupted according to a selected time of day. The TIIIER
command causes an interrupt to occur affer a selected number of seconds.

All interrupfs take place at the end of the current BASIc statsnent.
ln effect, a G0SUB to fhe specified line number is executed. This
allows the user interrupt roufine to return back to the previously
executing program. lf the RETURN is not executed, then return
information will build up on the stack until all of memory is exhausfed.

Because the I ine numbers specified in fhe inferrupt cal I statements
will not be renumbered, it is suggested that they be specified as
numbers between 80 and 99. Line numbers in this range are not
renumbered.

All inferrupfs are disabled when the 4050 is turned off. lnferrupts
need to be re-enabled when the 4050 is again turned on and a program
I oaded.
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IPAUSE Delay program execution a number of seconds

CALL II !PAUSEII, S

n = seconds to delay

Purpose: This command delays program execufion the specified
number of seconds.

I
T

I
t
I
t
I
I
t
I
I
I
I
I
I
T

T

T

I

General lnformafion:
The maximum
Control wil I

pause affer

Because CALL
will not be

number of seconds to delay is 65535.
refurn to the next sfatsnent fol lowing the

the specified number of seconds has elapsed.

xlPAUSEtt is a BASIC statement, timer interrupfs
honored unfil after the end of the delay.

Exam p I e:

This example displays the current
progran delays for fuenty seconds
the current fime in I ine 120.

time in I ine 100, then the
in I ihe 11 0, and again displays

1 00 SALL tt rT l lvtE rf

110 CALL llrPAUSEil,2o
120 CALL iltTlMEfl

RUN

l0:45:00.45
10:45220.47
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!PERl0D PER lOD Timer

CALL r!PERloDrt

CALL rr !PER loDrt

I nterrupt

Disables Periodic I nterrupts

,t, I

t = fime from table below, I = BASIC program Iine number

t Frequency Time Per iod t Frequency Time per iod

bl e i nterrupts
1.0 second

500 ms

250 ms
125 ns

CALL n !PER l0Drt, r, c, I

= rate from table below, c
= BASIC program I ine number

r Frequency Time Per iod

= counts per i nterrupt

r Frequency Time Per iod

0 disa
1 thz
2 2hz
4 4hz
8 8hz

16 16 hz
32 32 hz
64 64 hz

128 128 hz

62.5 ms
31.25 ns

15.625 ns
7 .8125 ns

r
I

0 disable
1 2hz
2 4h2
3 8hz
4 16hz
5 32hz
6 64hz

i nterrupts
500
250
125
62.5

31.25
15.625

7 128 hz
I 256 hz
9 512 hz

10 1024 hz
I 1 2048 hz
12 4096 hz
13 8192 hz

7 .9125
3.90625
1.953125
976.562
488.281
244.1 41

122.070

ms
MS

ms
US

US

US

us

ms
ms
ms

MS

MS

MS

Purpose:

Genera I

The PERIOD interrupf command causes a progran interrupt
to occur af a user specified periodic interval. A BASIC
program I ine number is specified fo which the Basic system
wilI execufe a GOSUB after the currenfly execuf ing BASIC
I i ne has f i ni shed.

I nformafi on:
The user selecfs a time period or a rate and a count for the
f ime period befueen each interrupt. care musf be exercised to
!91:elect a period so small that it locks up the 4050 system.
PERIOD timer interrupts are disabled by either cal ling lpERloD
with no arguments or by specifying a zero for the time or rate
value. hlhi le PERIOD .interrupts are enabled, fhe sub-seconds
field of the currenf time will be returned as a zero. A pERloD
inferrupt may be enabled independentty frcrn an ALARM or TIMER
i nterrupf.

Because the BASIc I ine number specified wil I not be renumbered,
it is recommended that a line number befueen 80 and 99 be used
for a G0T0 that directs control *o the actual interrupt routine
I i ne number.
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Exam p I e:

This example demonstrates the PERI0D
into four sections fhe interrupt set
the processing lodp in I ines 130-780,
90, and the interrupt service routine

interrupt. lt is divided
up section in I ines 700-720,
the inferrupt targef I ine
in I ines 840-860.

I
t
T

The inferrup* set up section uses the CALL |'IPERIODI command to
request that control be transferred to I ine number 90 four times
a second. Note that the interrupt target line number 90 is used
to send control to fhe acfual service roufine. This is done so
thaf the renumbering of I ines wil I function correcfly. The service
routine line number 840 in line 90 will be renumbered to match
fhe new service routine line number. The line number 90 in the
CALL ttIPERl0Dtt command wil I not be renumbered"

After the interrupf has been set up, control continues into the
processing loop. lt{hen an interrupt is generated by the clock,
control will be transfered fo line number 90 with a GOSUB after
fhe current BASIC I ine is finished.

Line number 90 transfers control*fn" rn. actual interrupt service
roufine. This routine prinfs a star incrsnents the variable I

and returns control to the interrupted processing loop with a
RETURN statement. '

90 G0T0 840

T

I
t
T

I
I
I
T

RUN'/IO
700
710
720

REM SET UP PERIOD INTERRUPT
l=0
CALL tr IPER loDrr,4,9O ( ffi*fu*
REM PROCESSING LOOP
PRINT 'ITEST PERIOD INTERRUPTII
J=0

J=J+! |

G0T0 760

730,4 tqo
750

7'760
; 770
I ZAO

.,r 790 REM DISABLE PERI0D INTERRUPT{ goo CALL n IPER roD"
81 0 PR INT rEND PER lOD TEST J=rr;J
820 G0T0 900

830
840
850

'.-, 860

REM PERIOD INTERRUPT SERVICE ROUTINE
l= l+1
PR INT 1116r .

RETURN

)- '/ .

t
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I
t
r
I
I
I
r
:

t
t
t
I
t
T

I
T

T

I
I

!T llvlER Timer I nterrupt

cALL rr rT llvERrt

OALL ft!Tll'ERtr's' 
I

s = seconds and I =

Di sabl e Al arm and Timer lnterrupts

BASIC program I ine number

Purpose: Gosub to the BASIc line number when the clock reaches the
current time plus the specified number of seconds.

General lnformation:
The number of seconds specified may be up to 65535. The
TIMER interrupf wil I only happen once. Enabl ing a TIMER
interrupt wil I disable any outstanding ALARM inierrupt.
A TllvlER interrupt may be enabled indefendenfly frcrn a
PER l0D i nterrupt.

Because the BASIC I Ine number specified wil I not be renumbered,it is recommended fhat a line number befueen g0 and 99 be usedfor a G0T0 that directs control to the actual interrupt routine
I i ne number.

Exam p I e:

TI,is-example contains the main program in t ines 100 through 150,
lhe interrupt target I ine 91, and the inferrupt service r6utinein lines 1000 through 1020. The Tll,ER interrupf is set up for
926 seconds in line 100 after which the program loop is executedin I ines 110 through 130. After 926 seconoi +ne Tli4ER interrupt
causes the progran to G0suB to I ine 9l where control is sent to
1f," i nterrupt serv ice routi ne. ln the interrupt serv ice routine,
the message Tll,ER tt is prinfed on the screen. The RETURN in tine
1020, returns control to fhe next sfatement in the main program foop.

91 G0T0 1010

100 CALL,,rTliGR", 926,91
V110 . .

/ l?a
I 130 G0T0 1 l0
I
{ 1000 REM TltvER |NTERRUPT

\ loro PRTNT "TltGR !!r'
'-1020 RETURN

SERV ICE RCX.JTINE
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I
I!ALARM Alarm lnterrupt

CALL illALARMtT Disable Alarm and Timer lnterrupts

CALL n !ALARM''I,d], h,m,s, I

d = 0ptional julian day, h = hour, m = minute, s = second
I = BASIC program I ine number

Purpose: Gosub to a BASIC line number when the clock reaches time rh:m:sr.
lf the day is specified, only interrupt on julian day tdt.

General I nformation:
Alarm interrupts may be set for once a year, duy, hour or second.
The hour is specified in 24 hour format. A value of 255 specifies
a dontt care value for the day, hour, minute or second. For example
to cause an alarm interrupt to occur every hour at 5 minufes and
15 seconds affer the hour the hour would be specified as 255, *he
minute as 5 and the second as 15.

Enabl ing an ALARM interrupf wi I I disable any TIMER interrupt.
An ALARM interrupt may be enabled independently from a
PER l0D i nterrupt.

Because the BASIC I ine number specified wi I I not be renumbered,
it is recommended that a line number between 80 and 99 be used
for a G0T0 that directs confrol to the actual inferrupt routine
I i ne number.

Exam p I e:

This example contains the main program in lines 100 through 150,
the interrupt target line 92, and fhe. interrupt service routine
in lines 1000 through 1050. The ALARM interrupt is set up for
12t15232 in line 100 after which the program loop,is executed in
I ines 110 through 150. At 12215232 the ALARM interrupt causes fhe
program to GOSUB to line 92 where control is sent to the interrupt
service routine. ln the interrupt service roufine, the message
ALARM !! is printed on the screen followed by the daie and time.
The RETURN statement in line 1030, returns control to the next
statement in the main program loop.

92 G0T0 1010

l oo 6ALL '' !ALARM'', 1z115 r3z,gz
110
120
130 G0T0 110

lOOO REIvI ALARM INTERRUPT SERVICE ROUTINE
1010 PRlNTrrAlarm !!rr
1 O2O CALL It !DATET,IMEI'
i O5O RETURN

I
T

I
T

I
I
I
I
I
I
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IRALARM Read the Alarm Time

OALL rr !RALARMTTT d, hrm, s

d = jul ian day, h = hour, m = minute and s = second

Purpose: Returns fhe alarm day,
variables if the ALARM

General lnformation:
lf the ALARI4 inferrupf is

hour., minu*e and second
interrupt is active.

into numeric

nof enabled, al I zeros are returned.

numer i c
are displayed

Exampl e:

This example returns the ararm day and time into thevariables DrHrM and s in r ine number r00. The varueson fhe scneen in I ine 110.

100 CALL TTRALARM'I'DrH,Mr 
S

110 PRINT D;H;M;S
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SECTION FIVE

CII4OS RAM COMMANDS

Jlr"f" are 40 bytes of battery backed-up memory in the clock ROM pack
that may be used to store information. They are numbered from l'to 40.
C.ommands are included to al low the O40S memory to be read and writtenwith user data. Additional commands are provi'ded to al low u po*"r-rp
progran to be loaded or a password to be entered before allowing the
4050 fo start normal operation.

Section Contents
Page

lntroductiotl ...'.............................. 5-i
lWR ITE' . . . . . . . . . . . . . . . . . . . . . r . . . . . . . . . o . . . , . . . , 5-2
! READ . o . . . . . . . . . o . . . . . . . . . . . . . . . . . . . . . . . . 5-3
ISETPU ........... r.........r.................. 5-4
ISETPS ......................... r......... 5-5
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IREAD Read Byte or Str i ng from O40S Memory

CALL I' IREADII, v, I

v = val ue, I = memory location

CALL rr !READtr, s$, n, I

i'==i:ii ifl a ;";.ii'.?::"fl 
":v 

tes,

Purpose: Read a byte or string back from the clock c[40s memory"

General lnformation:
Two forms of the IREAD cal I are availabler.one for reading
a string and one for reading a single byte. The range of
values for the byte is frcm zero fo two-hundred fiffy-five.

Exampl e:
100 DtM A$(r0)
I 10 CALL r !READ'|, A$,I 0,20
120 CALL n !READrr, N, 1g
150 PRTNT N,A$

A ten byte string is read from cMOs memory starting at location
twenty and a byte is read from location ninteen.

I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
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II'IRITE Write Byte or String to O40S Memory

cALL , !,,R ITE'r, v, I

v=val ue, l=memory location

CALL n !WR lTE,,, s$, I

s$=string,'l=starting memory location

Purpose: I'lrite a byte or string to the clock ctvl0s memory.

General lnformation:
Two forms of the lwRlrE cail are avaltable, one for writinga string and one for wrifing a single byte. rne range of
values for the byte is frcxn zero to two-hundred fift!-five.

Exampl e:
100 A$=trThis is a testrt
1 l0 CALL il!l.lRlTEr,,A$r20
120 CALL 'r 

th,R ITE'r, N, l g

This.exampl" y.it": ? string into cMOs memory starting at locationtwenty and a byte into locaiion ninteen.
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ISETPU Set the Power Up String

CALL [!SETPU|' Clear power up string

CALL tt ! SETPUtt, s$, I

s$=power up sfring, l=starting S40S memory locafion

Purpose: This command Ioads user specified BASIC commands info the
4050 system type ahead buffer upon power up.

General lnformation:
Upon 4050 power-up, the string is copied info the keyboard
type ahead input buffer. lt wil I be used as keyboard input
after the power-up sequence is completed. The string may be
up to 28 characters in length.

Exam p I e:

This example enables the Power-Up string to load the program
||@STARTTT from disk and RUN i+. Note fhe REP statemenfs used
to put carriage returns into the Power-Up string A$.

1 00 A$=trOLDt"t@sTARTrilt_RUN_il
110 B$=CllR(15)
.120 A$=REp(B$,12,1)
150 A$=REP(B$,16,1 )

140 CALL |rSETPUrr, A$r'l 0

This example shows a small program fhat will be run each time
the sysfem is powered up. The program uses Oll0S memory locations
I through 16 leaving locations 17 through 40 free.

500 A$=|'1F0RJ=1T010 2PRIJ 3NEXJ RUN n

51 0 B$=Cl-lR ( l3 )
520 A$=REP(B$,12,1)
550 A$=REP(B$,1 811 )
540 A$=REP(B9,24,1 )
550 A$=REP(B$,28,1 )
560 CALL r' ISETPUT" A$r l

When the power is restored the four lines wi!l be enfered as if they
had been fyped and the program run. lt would look as follows.

I FORJ=1 T01 0
zPRIJ
3NEXJ
RUN

I
I
I
r
I
r
I
I
r
I
I
I
I
I
I
I
I
I
I
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!SETPS Set the power-Up password

oALL rr ! SETPSI

CALL ,,!SETpS,,, s$, I

s$=passwor d,

Purpose: This command specifies
upon power-up to al low

Cl ear password

l=starf i ng Clr4OS memory location

the
the

password that must be entered
4050 system to operate.

General lnformation:
After 4050 powetr-up, enter a carriage return.
the 4050 to prompt for fhe password.- Enfer thefol lowed by.g cglriage return. lf the passwordcorrectly, the 4050 wil I respond with tire

This will cause
password
i n entered

System Unl ocked

message and operate-normar ry. rf an incorrect password isentered, the 4050 wi r r prompf for the password lnti r it isentered correctly.

l.lar n i ng:
There is no way of crearing an enabred password if it isforgotten. power must be rsnoved frcxn the RTC chip todisable the rcwer-up password.

Example:

CALL ITISETPS'lr 
"TESTlTr" 10

Tht :-:rry!I" d i sabr es any power-up sfr i ng and sets fhe passwordfo ftTESTlTtr.
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Appendix A

REAL TIIvIE CLOCK COMMAND SUMMARY

641/141P[rC Display Firmlvare Level
CALL "641 RTC" For 4051
CALL tr74l RTCI For 4052

!12H0UR Set Clock to 12 Hour Format
CALL 'I ! 1zHOUR''

!24H0UR Set Clock to 24 Hour Format
CALL r' ! 24H0URt,

''
IALARM Al arm I nterrupt

CALL rt !ALARM'| D i sabl e Al arm and

CALL n!ALARMTI, dl, h,m,s, I

d = 0ptional julian day, h = hour, m =| = BASIC progran I ine number

IDATE Display or Return Current Date
CALL ,,lDATE,r,fd$l

d$ = 0ptional farget string for

CALL rlDATE,,,d,fi,y

4 = day fi-51 )r m = month {1-12)

IDATETII*E Display or Return Current Date
CALL'' IDATETIME N,[t$]

t$ = 0pfional target string for

or 4054

Timer lnterrupts

minute, s = second

date.

andy=year(0-99).

and Time

date and time.

IDAY Refurn Jul ian Day
. CALL 'I !DAY'" N

n = current jul ian day

CALL tr !DAytt, d, m, y, J
d=dayrm=monthand

IDAYL IGHT Set Ct ock to Day I ight
CALL ''!DAYL IGHT''

)/ = year and j = jul lan

Sav ings Time Mode

day

A-1



r

lM0DES Display Real Time Clock Modes
CALL il!MoDES'l

lM0NTH Re*urn Day and Month frcm Jul ian Day and Year
CALL rt !MONTHrr, j, y, d, m

j = julian day, y = year, d = day and m = month

IPAUSE Delay Program Execufion a number of Seconds '
CALL rr lPAUSErr, s

n = seconds to delay

!PERl0D Periodic Timer lnterrupt
CALL ttIPERlODn Disables Periodic lnferrupts
CALL nIPERloDr,f, 

I

f=time from table, I=BASIC program I ine number

CALL x !PER l0Drr, r, c, I

r=rafe from table, c=counts, l=BASIC program I ine number

IRALARM Read Alarm Time
OALL x !RALARMn, d, hrm, s

d = julian day, h = hour, m = minute and s = second

IREAD Read Byfe or String from CMOS [lemory
CALL tr lREADtt, s$, n, I

s$ = string, n = number of bytes,
| = sfarting memory location

CALL ,, ! READil, v, I

v = val ue, I = memory locafion

ISEC0NDS Return Seconds in the Day
OALL r!SEC0NDST, n

n = current second i n the day

CALL n lSEC0NDStr, h,m, s, n

h = hour, m = minute, s = second and n = second in the day

ISETPS Set Password
CALL n ISETPSTT Cl ear password

CALL ,!SETpS,,rs$r l

s$=password, l=starti ng ClrlOS memory location

I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
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ISETPU Set Power-Up String
CALL ttlSETPUn 0lear power up string

CALL tt !SETPUrtn s$, I

s$=power up sfr i ng, l=starti ng 'Ci40S memory locati on

!SET[ IME Set Clock Date and Time
CALL II ! SETT I ME I', t$

t$ = Date and Time String (string variable or literal )

ISTANDARD Set Clock to Standard Time Mode
CALL r' !STANDARDI

'

ITIME Di splay or Return Current Time
CALL ,,!TlME,,,[t$]

t$ = Optlonal target string for time.

CALL rr !T lMEn, h, m, s, b
h = hour, m = minute, s = second and b = sub-seconds.

!T I I,JER Timer I nterrupt
CALL ItlTllvERtt Disable Alarm

CALL fr !T ll€Rn, s, I

s = seconds and I = BASIC program

IWEEKDAY Return Day of the Week
CALL I' IWEEKDAYI" W

w = day-of-week number

CALL t' !WEEKDAYtt, d, m, y, w

d = day, m = monfht y = year and w

CALL tr !hIEEKDAY!t, w$

and Timer lnterrupfs

I ine number

= day-of-week number

w$ = day-of-week name

CALL rr III{EEKDAYTt, d, m, y, w$
d = day, m = monfh, y = year and w$ = day-of-Week name

ll{R ITE Wri te
CALL

CALL

Byte on String to O40S Memory
, lWR lTEr, s$, I

s$=string, l=starting memory location

rr !WR lTErr, v, I

v=val ue, l=memory location
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APPENDIX - B

EXAIvIPLE BAS IC CLOCK TEST PROGRAM

A BASIc program that exercises most of the the Real rime clock
functions is given on the fol lowing pages.

1 REM RTC,TEK -- Test the New 641/741RTC ROM pack
2 G0 T0 100
90 G0 T0 t3t0
91 G0 T0 1520
92 GO T0 1790

1 OO PAGE
1'10 PRINT n641/741 Real Time Clock Test Programtt
120 PRINT
150 PRINT ttl. Read Firmware Level and Set Clockn
140 PRINT tt Firmware message: ttl
150 tF tNT(RND(0)*10)<>1 THEN 180
160 CALL n641RTC"

170 c0 T0 190
180 CALL n741RTCil

1 90 CALL I' I SETr I ME n, r02-MY-85 I 0: 00 : 00r'

2OO PRINT
210 PRINT rtz. Simple Read Clock Cornmandsrt
220 PRINT
250 PRINT I Current Date and Time=rti
240 CALL NIDATETIME''

250 CALL IIIDATETIMEI',B$

260 PRINT tt Dafe and Time String=tt;B$
270 PRINT
280 PRINT tt Current Dafe=ff i
290 CALL NIDATEI'

300 
'ALL 

r,o^t5rr,B$
310 PRINT tr Dafe Strlng=rt;B$;
520 CALL [!DATE[,D,T,Y
330 PRINT tr Numbers=rr;D;T;Y
540 PRINT
350 PRINT rr Current Tiine=ili
560 CALL illTlltE''
370 CALL r11;p6n,B$
380 PRINT rr Time String=tr;B$;
590 CALL n!TllGrrrH,M, SrB
400 PRINT tt Numbers=rr;H;M;S;B
410 PRINT

I
I
I
I
I
r
I
I
I
I
I
I
I
I
I
I
I
I
I
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t
T

I
I
I

420 PRINT tt5. Extended Read Clock Commandsil
430 PRINT
440 CALL '' I SECONDSN, N
450 PR INT tt Currenf Seconds=rr;N i
460 CALL il!TlMErrrHrMr SrB
470 CALL,,!SECoNDSll,H,M,S,N
480 PR INT I' F i nd Seconds=r';N
490 PRINT
5OO CALL 'ITWEEKDAY'"N
51 0 PR INT tt Current Weekday Number=rr;N;
520 CALL rrtlllEEKDAYrr,Bg

530 PR INT tt Str i ng=rt;B$
540 CALL,T!WEEKDAYil,DrT,y,N
550 PRINT tr Find Weekday Number=tt;N;
560 CALL I' IWEEKDAY'" D, T, Y,B$
570 PR I NT tt Str i ng=rt; B$
580 PRINT
590 CALL II ! DAYNI J
600 PRINT rr Current Julian Day=tr;J;
6l 0 CALL ,r!DAyr,, D, T, y, J
620 PRINT tt Find Julian Day=tt;J
630 CALL ,r ! MoNTH r,, J, y, D, T
640 PRINT tt Julian Day=tt;J;tt Year=tr;Y;tt Day=rr;pitr Mbnth=rr;1
650 PRINT

660 PRINT tt4. Clock Mode Commandsrr
670 PRINT
680 CALL r'?24H0UR[

690 CALL IIISTANDARDII

700 PRINT r Shoul d be 24 Hour Standard-fr;
710 CALL rttMoDESrt

720 CALL t' I l2H0UR"
750 PRINT tt Should be 12 Hour Standard-rr;
740 CALL ntMoDESil

750 CALL "I24H0UR"
760 CALL "IDAYL IGHTTT

770 PRINT tt Should be 24 Hour Daylight Savings-rr;
780 CALL '''MODESI'
790 CALL ''ISTANDARD''
800 PRINT rr Shoul d be 24 Hour Standard-il;
8IO CALL ''IMODESI'
820 PRINT tt End of Modes Testrl
830 PRlNTtrPress Carriage Return to Continue.rr;
840 INPUT B$
850 PAGE
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860 PRINT rr5. Timer Commandsrr
870 PRINT
880 PRINT rr PAUSE Test 10 Secondsrl
890 PRINT tt Sfart Time=rr;
900 OALL il !T I l/E r _

910 CALL ntPAUSEil,l0
920 PRINT rr End Time=rr;
950 CALL ntTlltEtr
940 REM

950 PR INT
960 PRINT rr CIES Memory Testrr
970 FOR l=1 T0 40
980 CALL ill|'lRlTEil, I,I
990 NEXT I

1000 FOR l=0 T0 3
1010 PRINT il tti
1020 FOR J=l T0 10
1 030 P= I xl 0+J
1 040 CALL r lREADtr, N, P
1O5O PRINT N;
1060 lF P=N IHEN 1090
1070 PRINT tt Number Error p7.1=tt;PiJ

I
I
I
I
I
I
I
I
t
I
t
I
I
I
I
I
t
I
I

1 080 sToP
1 090 NEXT i
lOO PRINT
't 10 NEXT I

I20 PRINT " Pqss Byte Read/Write'l
130 B$=I'TEST STRI+{Gtr
140 CALL ''ll'JRlTE",B$,1
150 CALL rlREADrrC$,LEN(B$)r1
160 lF C$=B$ THEN 1190
170 PRINT ''CMOS STRING ERROR B$/C$=il;B$;C$
I8O STOP

190 pRINT r, ,,;B$rC$
1200 PRINT n Pass String Read/Writert
1210 PRINT

1220 PRINT " Test PERIOD interrupt at 1 Hztl
1230 l=0
1 240 PR INT il tt;
1250 CALL rIPERloDr,I,90
1260 REM PROCESSING LOOP

1270 J=0
1280 tF l>20 THEN 1350
1 290 J=J+l
1500 G0 T0 1280
1310 REM PERIOD INTERRUPT RqJTINE
1324 l= l+1
1550 PR INT 'l*rr;
1540 RETURN

1550 CALL ilrPERloD[
1360 PRINT
1370 PRINT I' End PERI0D Test 3=tt;J
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I4OO PRINT
1410 PRINT tr Tll,ER lnterrupt Test for l0 secondsrl
1420 PRINT " Start af ,';
1430 CALL r lT IME''
1440 l=0
1450 CALL tt !T llvlERrr, I 0,9.l
1460 REM PROCESSING LOOP
1470 J=0
1480 IF l>0 THEN 1560
1490 J=J+l
1500 G0 T0 1480
1510 REM TIMER INTERRUPT ROTJTINE
1 520 PR I NT It T I MER I nterrupf ! ! at rt;
1 530 CALL tt rT ll€rl
1540 l=l
1550 RETURN
1560 PRINT tt End TIMER test .1=rr;J

1590 PRINT
1600 PRINT " Starf ALARM lnterrupt Test at t';
16J 0 CALL x lT ltvErt
1620 l=0
16j0 CALL n!TlME,,,H,M,S,B
1640 S=S+10
1650 tF 5<60 THEN 1700
1660 5=5-60.l670 

M=lltf 1

1680 tF M<60 T|{EN 1700
1690 H=H+l
1700 CALL ,,!ALARM,,rH,M, S,92
171 0 CALL ntRALARM'r, J,H,M,S
1720 PRINT tt ALARM Set to riHiu:ttiMin.r;S
I73O REM PROCESSING LOOP
1740 J=0
1750 tF t>0 THEN 1850
1760 J=J+l
1770 G0 T0 1750,1780 

REM ALARM INTERRUPT ROUTINE
1790 PR INT tt ALARM lnterrupt ! t at ";1800 CALL 'rtTlilEil
181 0 l=1
18ZO RETURN
I83O CALL I'IALARM'I

1840 PRINT tr End ALARM test J=riJ

I860 PRINT,l870 PRINT tt Power-Up String Testrl
1880 B$=trIF0RJ=1T010 2PRtJ 3NEXJ RUN rt

1 890 C$=CFIR ( 15 )
1900 B$=REP(C$,12,t
1910 B$=REp(C$,18,.l
l9Z0 B$=REp(C$,24,1
1950 B$=REp(C9,28,1
I 940 CALL ,r !SETPU,,, B$, 1

1950 PRINT t' Pleade turn OFF the power switch,il
1960 PRINT il

I97O PRINT N

and fhen turn it back 0N.tt
Donrt forget to CALL niltSETPUrtrt af ter
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