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Introduction

The MicroComPag AppleTime is a versatile Clock/Calendar
for the Apple II computer. The features of this device

include:

(o]

o

Time of day clock

Date of year calendar

Day of week

Recharging battery backup
Complete software formatting
Offset time/date/day readout

Program timer

The user of the -AppleTime needs only to issue simple PRINT
and INPUT statements to the device to fully utilize the
clock's features. No extra programming is required, all of
the programming is done on the board itself.

*
Apple, Applesoft are trademarks of Apple Computer, Inc.



Installation

The

1)
2)
3)

4)

35)

installation of the AppleTime clock card into your
Apple II computer is quite simple. Just follow these steps:

Turn the computer's power supply off.
Remove the top cover from the computer.
Plug the AppleTime module into any one of the

unused peripheral slots on the back of the
computer's printed circuit board. Do not plug the

card into slot @ (the one closest to the power

supply), as this is a special slot, reserved for
other devices.

Replace the top cover.

You are ready to use the AppleTime.



Operation
Overview

The - clock connects to the Apple II as any other
'intelligent' peripheral device does. That is, it plugs into
one of the slots in the rear of the computer, and is
addressed via the IN and PR commands of BASIC. 1If the board
is to be used outside of the DOS environment, the program may
directly utilize these commands. The format of these
commands is IN (for input) or PR (for output) followed by a
pound sign (#) followed by the slot number of the board. For
example:

19 1IN $ 3
20 PR # 3

(All examples in this document assume that
the clock is plugged into slot 3.)

This command will direct all of the computer input and output
. to -the clock card. 1In order for the user to do normal input
and output, the program must be told to switch the operations
to the 'normal' device (usually slot @, the keyboard and
screen of the Apple II). For example:

88 IN # 0
99 PR $ 0

If the program is running under the control of the Disk
Operating System (DOS), there is a slight modification to the
above procedure. This is true because DOS hooks itself into
the computer via these input and output mechanisms, and must
do the alteration of these functions itself, or it will get
lost and fail to perform properly. The program instructs DOS
to do the clock alteration in the same manner as all DOS
requests are made. That is, a PRINT command is formatted
with a leading. Control "D" and the command follows. For
example: .

5 D$=CHRS (4) " (Applesoft BASIC is assumed)

16 PRINT D$;"IN # 3"
20 PRINT DS$;"PR # 3"

To exit from the clock:

80 PRINT D$;"IN 4 @"
99 PRINT D$;"PR # 0"



Try the following program:

5  D$=CHRS (4)

16 PRINT D$;"IN # 3"

20 PRINT D$;"PR # 3"

30 INPUT "A";T$

4¢ PRINT D$;"IN § @"

50 PRINT.DS$;"PR. # 0"

60 PRINT "THE TIME IS ";T$
78 END

This -program will setup the clock as the input/output
device for the Apple II, ask for the time in Applesoft
format, reset the input/output back to the primary devices
and print the time of day.

Now add the following lines to the above program:

35 INPUT "D";C$
65 PRINT "THE DATE IS ";C$

These lines ask for the date in format number one, and
print the date.

Note that the above examples assume the use of Applesoft
BASIC. If Integer BASIC is used, a slight modification must
be made to the program. These changed lines are:

REM MUST DIMENSION STRINGS

REM NO CHR$ FUNCTION IN INTEGER
(PUT CONTROL D IN THE QUOTES)
REM USE ',' RATHER THAN ';' AND
'B' FORMAT RATHER THAN 'A'

35 INPUT "D",CS$ : REM USE ',' RATHER THAN ';°'

3 DIM TS$(20)
5  D$=""

3¢ INPUT "*B",T$

The only really important change here (although subtle) is
the use of the comma rather than the semicolon in the INPUT
command.

Reading the clock

The next topic is the use of the formatting controls. 1In
the above examples, three formats were illustrated. These
are "A" (Applesoft time), "D" (Date format 1) and "B"
(Integer time). There are more formats, each will be
discussed here.

The clock has three basic functions, that is, Time, Date
and Day. Each of these functions has an unformatted form and
at least one formatted form.

The unformatted form is the raw numeric data input with
the most significant numbers first. That is, the date is



presented in the form of YYMMDD. For example, June 21, 1981
would be returned as 816621. The time is returned in HHMMSS.
For example 6:32 and 23 seconds (in the AM) would be returned
as 963223 (or as 063223 AM if the AM/PM mode is being used).
The day has only a single numeric digit and is returned as D
(Sunday is @, Saturday is 6). The unformatted returns are
handy for internal storage of data (for example, the date in
the form of YYMMDD is 'sortable') or for direct numerical
operations.

The formatted types of inputs are handy for printing on
the screen or on reports. The time has two of these formats,
although they are here to compensate for the differences
between Integer and Applesoft BASIC, rather than to display
the data differently. In either BASIC the data 1look the
same. The format of the time is HH:MM:SS with an additional
AM or PM tagged onto the end if this mode is desired. The
date has two formats. Format number one is DD-MMM-YY where
the month is alphabetic. Format two is MM/DD/YY, the more
classic way of displaying a date. The day of week has only
one formatted form, that 1is DDD, where the data are
alphabetic.

To tell the clock board how to return the formatted data,
all you need to do is use "prompted" input. That is, the
user prompts the clock with a character of data and the ROM
code in-the clock does the rest. The above examples include
this prompting.

The -following table shows all of the clock prompts and
what each character will do.

----------- > Normal mode
------ > Offset mode

-> -Program Timer mode

I
I |
H P

|
I
I
e
Time, Applesoft format A I Q
B R

Time, Unformatted

Time, Integer format J
Date, Unformatted C K
Date, Format 1 D L
Date, Format 2 E M
Day, Unformatted F N
Day, Formatted G 0

Prompts



Control of the clock

Up to now, we have only discussed the "Normal" mode of
collecting the clock data. There are two other modes, Offset
and Timer. 1In order to use these modes, the user must change
the way the clock "thinks". This 1is done by the PRINT
command.

There are four PRINT commands which can be used to set the
clock, load the offset time, pulse the minute adjust and set
the timer. The first character of the string "printed" to
the clock card determines the function. These characters
are:

P - Set the time and date
1l - Load the offset
2
3

Pulse the minute adjust
Set the timer (synchronize to the next second)

Setting the clock:

The string to set the clock is formatted as @YYMMDDWHHMM@@

where:
YY - Year
MM - Month
DD - Day
W - Day of week (Sunday is @, Saturday is 6)
HH - Hour

MM - Minute
@6 - Two zero characters (seconds are not settable)

The user may specify that the next February has 29 days by
adding a 4 to the 10's digit of the month. Additionally,
the clock will keep time in 24 hour format or 12 hour
format. If the user wants 24 hour time, an 8 is added to
the 106's digit of the hour. If the 12 hour mode is
desired, a 4 is added to the 10's digit of the hour to
signify PM. The example BASIC program called SETTER
included in this document handles all of these special
conditions. The only thing to remember is to set the
clock sometime between March 1 of the year before a leap
year, and February 28 of the leap year. This will cause
the leap year to have-29 days in February.

Loading the offset:

The offset time feature allows the user to determine the
date and time anywhere in the world. To do this the clock
must be told the hours and minutes to be offset from the
local time. Additionally, if the International Date Line



is crossed by the offset, the clock must be informed of
this as well. The first byte of an offset load is a "1".
The next character must be either a plus sign (+) or a
minus sign (-). This will tell the clock to add time
(going east) or subtract time (going west). Up to a 12
hour offset can be specified for either direction.
(Indeed, the plus 12 and minus 12 offset come to the same
time zone.) After the sign, an optional "D" may be put
into the string. This will signify that the Date Line has
been crossed by the offset and the clock will adjust the
date accordingly. The next four characters of the string
specify the hours and minutes to offset. They are in the
form of HHMM. Note that leading zeros are required to pad
out the hours. Seconds cannot be offset. For example:

Assume that the clock is set to Pacific Standard Time
and the desired offset is GMT. The command is as
follows:

PRINT "1+0800" (This and the following
examples assume that the PR
and IN commands have been
done)

Now the offset Applesoft time may be read as:
INPUT "I"; GTS

and the offset date may be read as:
INPUT "L"; GDS$

NOTE! - When offsets are done, the time must be read
first in order to properly offset the date. You must
do this even if you don't plan to use the returned
time. However, once you have done one time offset,
you may request as many dates .or date formats as you
wish without requesting another time. (This assumes
that the time in the offset zone does not become 12AM
while the dates are being read.)

Minute adjust:

The crystal time base of the clock has been very carefully
adjusted at the factory. However, because of age and
temperature variations inside of the computer the clock may
drift off of the exact time. In order to correct for this
slight drift, there is a command which will set the clock to
the nearest minute. (This assumes that the clock is within
30 seconds of the correct time when this operation is done.)
To do this minute adjust issue the clock command:

PRINT " 20"



If the clock has fewer than 38 seconds in its seconds
counter the seconds will simply be set to #@0. If the
clock has 30 seconds or more in 1its counter the
minutes will be incremented (Hours too if necessary)
and the - seconds will be set to #8#. The SETTER program
also has this function as an option.

Set the timer:

In order to do some simple timing tasks, there is a built-in
timer in the clock program. To set the timer issue the
command:

PRINT "3p"

This causes the program to wait for the next second to
tick past and then it issues an internal clock read.
It is now assumed that some event, external to the
clock program, will be started. At the conclusion of
this event the user may issue a "timer" input request.
For example:

INPUT "Q" ;DTS

At this point the clock program waits for the next
second to tick past (timing the wait in 10's of
milliseconds). When the second transition is seen the
difference in time between the PRINT and INPUT will be
output in one of the three formats. Appended to the
normal string of characters will be ".XX", where XX is
the fractional seconds between the calls. Note that
if the unformatted time request is used, that the time
data may be read directly into a numeric variable (in
Applesoft) and used as numeric data. For example:

INPUT "P"; T

Another valuable feature for this function is to create known
delays in the user's program. In the example:

FOR I=1 TO 1¢: PRINT "30": NEXT I

The program will be delayed for 10 transitions of the
second counter.

It is important to point out that this-function should not be
considered to be an accurate stopwatch for external events,
as the setting function must wait for a fraction of a second
to elapse prior to the start of the timing operation. It is
a very valuable feature, however, for timing program
execution or controlling the program on a time delay basis.



Operational Notes

This is a collection of hints to help you get the most from
your AppleTime.

Removing the 5832 clock IC:

The battery is constantly connected to the 5832 clock
chip. If this chip is to be removed for any reason,
the battery must be disconnected from the card.
Unsolder one of the battery leads, then remove the
chip. Failure to do this may result in destruction of
the 1IC.

Adjusting the internal frequency:

The small trimmer located next to the crystal is used
to make fine adjustments of the time base. When the
small dot on the trimmer is at the bottom the clock is
running at its fastest. When the dot is at the top
the clock 1is the slowest. Note that although the
trimmer has a 366° travel, that the two 18¢° portions
are the same.

RAM Usage:

Cursor

The Apple II's intelligent interface conventions allow
for eight RAM locations in the primary text buffer to
be used by the interface's program. The AppleTime
uses all eight of these 1locations. Additionally,
eight more locations are shared between all of the
interfaces. The AppleTime uses one of these ($678)
for the Program Timer function. This should cause no
problems with the normal operation of other
interfaces.

during INPUT:

Due to the Input/Output 1logic of the Apple II, the
flashing cursor appears during AppleTime's INPUT
operations. The duration of the cusrsor flash is
quite short as the code in the clock card returns its
data very quickly. However, please note that the text
beyond the cursor is erased at the conclusion if the
INPUT operation (just as it is from keyboard INPUT
statements).



Setting the clock:

The National Bureau of Standards operates a series of
radio stations (WWV) transmitting (among other things)
the exact time of day. This service is also available
over the telephone, the number .is (363)-499-7111 (a
toll call outside of the Denver area). For those
users who demand very precise clock settings, this may
be handy information.



APPENDIX A - SAMPLE PROGRAMS
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APPENDIX B - ROM CODE LISTING
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, C948 l, Fee? uv LDAY  STATE $8ET THE STRTE
—” . €948 DO 3E BNE DAYVee sSTART?
83D CS 80 REJOUT: CwpPs $80 118 CCRO? C94D l’ [ 3 LOAS 86 +DRY RDDRESS
85F DO 06 BNE REJOS sM0 ~ JANORE THE DATA C94F 20 83CB ISR READC sREAD THE CLOCK
8R1 A o8 Lone see JRESET THE OUTPUT VECTOR €952 99 7807 STAY TEWP JHOLD THE DRY
8A3 8% 36 STA CusL [ ] LbAe o0 sTURN OFF MOLD
GAS A9 6D Lone sep SRESTORE THE AC STAX P8
8A7 60 REJON: RTS 380 BACK . CISR BS Fee4 LOAY  TYPE 1SEE IF ANY OFFSET
€950 29 &8 ANDS sos +EITHER ONE
C93F Fo 2 BEQ DAVES s IF NOT. BYPASS
WOROUT: CLV JUSE INPUT’S RESISTER STUFF .
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CODE FOR NICROCOWPAC CLOCK.

THIS CODE RESIDES IN THE ROM ON THE
COMPAC CLOCK CARD. THE ROUTINES
INTERFACE THE CLOCK NITH BOTH APPLE

SASICS.
OEFINES
.9EF COD =800 JREVISION OF CODE CIN HIGH NIBBLE)
.DEF BRD =800 JIREVISION OF BORRD CIN LOW NIBSSLE)
.DEF  TODASE=SCES0 +10 ADDRESSES
.DEF  WOLD =881 sHOLD BIT
.DEF  READ =882 sRERD BIT
.DEF  NRITE =304 SMRITE BIT
.DEF  SEC30 =sos +30 SECOND SET BIT
.OEF  10SAVE=SFF4A JAPPLE’S REGISTER SAVE ROUTINE
-DEF  ABUF 0043 + SAVE’S A REG BUFFER
.OEF  XBUF s=80046 s SAVE’S X REG BUFFER
.DEF  IOREST=$FF3F sAPPLE’S RESTORE ROUTINE
.DEF  RRET eSFFSS sRTS IN APPLE’S ROM CODE
.DEF  DOSSLY=$07F8 3BUFFER FOR SLOT IN THE FORN OF SCN
.ODEF  WAIYT sSFCAS IAPPLE’S DELAY
.DEF  KMSL 80038 3 INPUT Lﬂl VECTOR
.DEF  KNSH =KNSLes1 s NI BYT
.OEF  CHSL e$0036 +OUTPUY l.ﬂll VECTOR
.DEF CHSH =CNSL+L ; NI BVTE

THE DASE RDDRESS C(I10BASE) ADDRESSES
THE 6821 10 PORT. THE RDORESSES ARE
NS FOLLONS:
IOPASE+S = PORT A DDRe IF APCR BIT 28
PORT A IF APCR BIT 2ag
"TOBASE+S = APCR (A PORT CONTROL REGISTER)
SOBASE+S2 « PORT 8 DDRe IF BPCR BIT 290
PORT 8 IF BPCR BIT 2=2
T0BASE+3 = BPCR

oDDR=PATA DIRECTION RESISTER

PORT B CONTROLS THE 3832°S RODRESS AND CONTROL LINES.
PORT A COMTROLS THE 3832°S DATA LINES

THESE LOCATIONS ARE RDDRESSED MITH THE

SLOT IN X (AS SNE).

.0EF PRC  sIOBASE+L sPORT A CONTROL
.9EF PR oIOBASE+S s PORT A
.DEF  PBC  eIOBASE+3 ;PORT B CONTROL
.OEF P§ «JOBASE+2 s PORT B

RAN LOCATIONS FOR INTERNAL SUFFERS
ARE ADDRESSED BY INDEXED OPERATIONS
HITH THE SLOT IN V (AS SON).

sSTATUS BIT BYTE

s TYPE OF PROCESSING
JHOUR OFFSET
SMINUTE OFFSEY

.DEF  STATUS=$0478
.DEF TYPE e804F8

.DEF  OFFHRS=$8378
.DEF  OFFNINsSOSFS

.OEF  OFFTRP=OFFRIN

.DEF  NHYY wS8678 s HOURS-VEARS BUFFER

.DEF  NHNR =S06FS SWINUTES~NONTHS BUFFER

.DEF  SSDD s=88778 1 SECONDS-DAVS BUFFER

.DEF  VEWP »SSDD 5 USE FOR TEWP STORARGE AS WELL
. OEF SYl'I'I =907F8 1STATE OF PROCESS

FOR STOPMATCH OPERATIONS ‘I’ﬂll nsT
BE ONE EXTRA BUFFER (FOR FRACTIONS).
THE *SHARED" BUFFER SPACE IS USED
FOR THIS BVTE.

.DEF . FRAC =80678

PEFING THE STATUS BITS FOR THE STATUS SVTE

.OEF  OFFSON=801 1SION OF OFFSET

.DEF  BATLIN=$02 JOATELINE CROSS IF SEV
.DEF  ANPH =304 14=PN, O=AN

.DEF  C1224 o988 ll'll. 042

.DEF  ADDDAY=$18 $3=ADD A DAY

.OEF  SUBDAY=S20 149SUB A DAY

1 STOPNATCH OPERATION

.DEF  SHATCHes$40
sSPECIAL FLOM LOGICAL

.DEF  SFLON =$80
SEFINE TNE TYPES

.9EF  TSEY ‘0 - FSEY THE CLOCK
L4 TOFF =’3 + OFFSET
TSEC30’ 2 138 SECOND RDJUST
TSETSHe’3 s SET STOPNATCH
INTVP =840 JUILL BE SEV FOR INPUT TYPES
TRSH =010 SHILL BE SET FOR STOPHATCH READS

370 UNFORMATTED TINE
1°0° APPLESOFT TINE
378’ IMTEGER TINE
370’ UNFORMATTED DATE
170’ DATE FORWAT l

- 3*E’ OATE FORNAT 2

NOTE TMAT HITH THE ABOVE C0-8) TYPES,
THE #-0 TYPES RETURN OFFSET DATA.

1 USE FOR TEWP OFFSET STORAGE AS WE

SSTOPUATCH FRACTION BUFFER

57F UNFORMRTTED DAY OF MEEK
170’ FORRATTED DAYV OF WEEK

ses ASNES eee

3
¥
9
3
’
)
3
$
’
]

C800 28 4AFF ENTRYL: JSR
C804 20 SSFF

Co08 8D 0081
C80B 0D FoO7

-

*os ASHES ese

CO3E 89 7004

Co4s 03 38

C84A A9 80

C84C 90 80CO
CO4F 9D 90CO
€832 20 2209

Ce3S A9 00
C8S? S0 88Ce

COSD 4C 2FFF

Co60 2C SeFF
Co63 o

CO64 20 <AFF
Ce6? 78
Ceés 20 SOFF
Co6s BR
Co6C BD 8004
C86F 29 OF

cers Se 31
C87A 70 CE

C87C A9 BF
CS7E 39 7804

Co8s 99 7004
Co84 AS 43
Ceo6 29 7F
Co9!

(V3. 9-AP) OCT-79

. PAGE

.DEF  LODLOC=36080
.OEF  WOVLOC=$CE809

.LOC MOVLOC. LODLOC

THE FOLLOMING CODE NILL BE ENTERED ON
EVERY °FIRST CALL®. EITHER FOR INPUT
OoR OUTPYUT. -

UP UNTIL THE JSR TO THE DISPATCHING
ROUTINES THIS CODE IS EXECUTED IN
PAGE $CX, MMERE X IS THE SLOT NUMBER.
THIS PAGE OF CODE ALSO APPEARS IN
PAGE $C8 AFTER THE 2K ADDRESSING

IS ENABLED.
EOSAVE s SAVE THE REGISTERS
SEI + N0 INTERRUPTS
ISk XRET 180 TO A KNOWN RTS
TSX sGET THE STRCK POINTR
LOAX 8100 J8ET THE STACK DATA
‘STA DOSSLT  ;BF SURE DOS’S POINTER 1S SET
KNOS  SOF $8ET JUST THE SLOY

TAY $MOLD THE SLOT RS SON

ASLA +QET SLOT INTO WI NIBBLE
ASLA

ASLA

ASLA

TAX sNOLD FOR INDEXING

THIS CODE SETS UP TRE DDR’S IN
THE 6821 TO THE PROPER STATE FOR
A CLOCK INPUT/OUTPUT. NOTE THAT
THE 2K ADDRESSING IS NOT EUIILED
AT THIS TIRE.

LORE 400
STAY  STATE IRESET STATE
STAX  PAC sRESET CONTROLS
STAX PBC
LPAS 808 aHI BIT IS OUTPUT
+L0 7 ARE INPUTS

STAX PA s SET A DOR FOR INPUT
LORE  OFF
STAX PP sSET B DOR FOR DUTPUT

) 5 ON ALL 8 BITS
LOAS 604 s SETUP FOR DATA
STAX  PAC
STAX  PBC
LOA ClisH sTEST THE OUTPUY VECTOR
cne POSSLT 15 SANE?
BNE DOIN s1F NOT, WUST BE INPUT
LOR CusL s IF OUTPUT, HRS 1T BEEN SETUP?
BEQ poouY +1F NOT, IS FIRST OUTPUT CALL

(V3. 0-AP) OCT-79
. PAGE

s SETUP THE INITIAL ENTRY STUFF

POIN: $SET FLON TRUE

L.:av STATUS
Ae  SFLOW 4AS THE CLOCK READING COD
STne  pritu CODE WAY NEED IT
LDRS  CMORIN  SET TNE INPUT VECTOR
SR KNSt
NORDIS: LDAS s8¢ JTURN ON THE 2K
STAX PR 2THO ACCESSES ARE REQUIRED
STAX PR s FOR THE SNITCH
ISR IDISPA D0 THE INPUT DISPATCH
. sFALL TO EXIT
EXIT: LOAG  S00 s
SYAX PR ITURN OFF 2K (SECOND ONE REALLY DOES IT)

STAX

PA
e IOREST S RESTORE THE REGS

s TME FOLLOMING SETS UP X AND ¥ FOR
+ PROPER USE. THE ROUTINES MUST
s PRESERVE THESE RESISTERS!

WORIN: BIT  XRET sSET TME ¥ BIT
WORIKX: PHP JRENENBER THE STATUS
JSR  IOSAVE s SAVE THE REGS
SEI MO INTERRUPTS
ISR XRET 160 TO AN RTS
TSX SOET THE STACK POINTR
LDAX ~ s108 18ET THE STACK DATA
ANDS  SOF JGET JUST THE SLOT
THY 3NOLD THE SLOT AS SON
ASLA IBAKE INDEX FOR 10
ASLA
ASLA *
AsLA
TAX JUSE X FOR 10
rLP JBET THE v BIT BACK

8ve AOROXX
Bvs NORDIS

3BACK TO OUTPUT
IBACK TO 1wPUT

POOUT: LDARS  -SUATCH-3 ;BE SURE THE STOPUATCH BIT 1S OFF
ANDY  STATUS
STAY  STATUS
LOA ABUF +QET THE TYPE OF INPUT
ade  S7F sSTRIP HI BIT
cnPs 500 s INTEGER BRSIC GIVES US SOME OF THESE
[ 4] €X17 +HE DON’T MANT THEM
STAY  TYPE ISTORE 1T

+LORD LOCRTION OF THIS CODE
JLOCATION WHERE CODE EXECUTES



cone 79 7807 apcY
2903 79 FOO? ADCY
TRX
c3ce LOAX
1] ORAS
Z98C 93 45 . STIA
Z9BE €8 LA
29P° A TR
] ' 96C8 anp
=9C3-$3 SS4E PAYS: .ASCIL
LLINK

TERP s X3

STATE 3ROD IN THE STATE
INAKE INDEX

OAYS sGET THE DAY

480 s SET THE H1 BIT

neUF JNOLD FOR RETURN
sRESTORE X

INCSTA  JEND THIS NAY

CSUNNONTUENEDTHRFRISAT®

fan3

see ASHES ses (V3. 0-AP) OCT-79

. PROE
SET STOPNATCH.

WAIT FOR A SECOND

’

3 TRANSACTION. THEN READ THE TINE

s AND EXIT. THIS ROUTINE NAY ALSO

3 BE USED FOR PROGRAN SYNCHRONIZATION. A

Co08 NS 36  SETSH: LOA
Lol

co08 A9 82 LOAS
coDD 90 s2C8 STAX
C9E® 8D seCe LOAX
C9E3 29 OF ’ [ idd
COES 83 36 sTR
COE? BD B8CO SETSES: LOAX
CSER 29 OF ANDS
CIEC €S 36 cne
COEE FO F? ke
COFP 20 S9CA ISR
C9F3 48 PLA
CSF4 83 36 STA
C9F6 4C 10C9 nr

e

CHSL  sBUFFER A BYTE FOR USE IN PAGE 0
=i STURN O TNE READ LINE

re

Led s8ET SECONDS

sOF JCLEAR HI WIBBLE

cusL +STORE THE TEST

PR INAS TINE CHANGED?

SOF sSTRIP SARBAGE

CONSL -

SETSE0  JUAIT

READCC ) STORE THE TIRE
JRESTORE PAGE O

CusSL

SONE JEXIT SUICKLY

ess ASNES oes

CoF9
COFC

CRos

CA8é

”
48

2
4C

S9CA

7006
9

[ 4
s2C0
8Cce

80CB
16¢C

- .-

RSHGE:
[sNe2:

RENeL :

(V3. 9-AP)

SECOND*
THE *FRACTIONAL® SECOND.

. PAGE

ocT-79

READ STOPMATCH. FIRST READ THE TIME
CORRECTING THE BUFFERS TO DELTR TINE.
THEN COUNT THE TIME YO THE °*NEXT

TRANSITION. THIS TIME IS

LDRY
SNE
LDRY
anl

mr
LDAS
ISR
LOR
PHA

Ise

LDRe
STAX

LDAe
ISR

< AINK

STRTE sFIRST ENTRY?

RSHOS iM0 - GO DIRECTLY TO TINE

STATUS JSEE IF SECOND STATE ® ENTRY

RENSO JFIRST ENTRY = DO THE STOPHRTCH THING

TIRE sELSE 60 TO TIME FOR OUTPUT
SHATCH  JSET THE STOP NATCH BIT
SETSTA

xust JBUFFER PRGE ZEROC PYTE

READCC S READ THE CLOCK

s (COLLECTING DIFFERENCES)>

5 CKNSL LORDED WITH SECOND(1))
:EDD 3TURN ON RERD

s MON BUFFER ¥

99 2SET DECINAL ACCUNULATOR
FRAC
$90 sSET ¥ COUNTER
2 VALUE DETERMINED YO BE CORRECT
XRET 4 48 U SEC DELAY
XRET
XRET
XRET
PR J8ET DATA
SOF ISTRIP
KHSL 1 SANE?

RSNOL +DONE IF NOT
+COUNT THE TEST
Ksue2 sLOOP “TILL OVERFLOW
SACCUNULATE IN DECINAL
FRRC sSETUP SUBTRACT

$81
sN0 DECINAL
FRAC
RSUS¢ JLO0P 1F NO OVERFLOM
sRESTORE v
JRESTORE KNSL
KusL
$80 s TURN OFF THE READ
re

SFTRU 1WAKE FLOK TRUE

SHATCH  JRESET THE STOPHATCH STATUS
CLRSTA

TINE 180 PROCESS MITH THE TIWME ROUTINE



ses ASHES eoe (V2. 8-AP) OCT-?9
. PRGE

5 READ THE TINE

CAS AS 39  READCC: LOA  KNSH  sSAVE THE BUFFER
CASE 48 PHA
CASC AS 46 LOA  xBUF 1SV
ch3E 48 Lon SAVE THE X BUFFER
F Ay o3 LOAY 85 SSET_MDDRESS FOR CLOCK
CA6s 93 46 STA  XBUF  LNOLD IT
CA63 20 BFCB ISR SFFAL  sSPECIAL FLON TO FALSE
CAGE A3 01  READX: LDAS MOLD
Gaee 3 ice e = PUT THE CLOCK INTO HOLD WODE
3 " LoRe  $04 B
CAGD 20 AOFC F ] EELAY ERE 0
CATO A3 46 RcoN:  LOA  BUF  LeET moDRESS
L SEC  earg  (SVTRACT THE state
€A76 20 83cB ISR READC LT THE BATA i
ca7e 48 PHA INOLD FOR TESTS
CATR B9 7804 LOAY  STATUS  3SET SYATUS
JUNICH FLON PATH?
CATD 10 oF SPL RCOS S CLEAR IS CLOCK, SET IS CALENDAR
CATF 8 Fee? LDAY  STATE  ;CALENDAR TEST STARYS NERE
CAs2 C9 84 ces 4 55 1T DAYV(1®)
CAs4 DO iC e Rcoz
cASE 68 PLA JSET DATA
cas? 29 03 miDe 802 sSTRIP LEAP VEAR BIT
i PHA s REPLACE
CAOA 4C A2CA JNP RCOZ  )BYPASS CLOCK CODE
CASD B3 FOO7 RCO1:  LDAY STATE  :CLOCK CODE STARTS TESTS WERE
CA9e DO 10 BNE  RCO2 0N PASS 1, 0O THE FOLLOMING
CAs2 A9 3¢ LOAS  C12249ANPHEADDDAY+SUBDAY
1STRIP 4, ANPA,
ctase 20 BeCH ISR cLrsTA 1224, ADDOAY & SUBDAY
CA9? 68 LA JET DATA
cA99 49 PUA JBUT KEEP ON STACK
CA99 29 oC aDe  soc SQET ANPN 1224
CAIB 20 Asce ISR SETSTA  ,PUT THEW IN STATUS
CA%E 6o rLa SN0 GET PATA
CASF 29 o3 aDE 803 sSTRIP ALL SUT DATA
CARL 48 . eHA IREPLACE
CANZ B9 FOO7 RCO2:  LOAY STATE ) 8ET STATE
cans 6n RORA IDIT 9 TO cARRY
CARG B0 oC SCS  RCOZ IS ODD, BYPASS WPV
any on e SBET THE OATA
ann o asLA INPY BY 16
CARB OA ASLA
CARC oA ASLA
CAND 85 39 STA  ENSH  sBUFFER THIS
CARF 20 96CB RCO4:  JSR  INCSTR  ,BUNP THE STATE
cAs2 De BC SNE  BCOS  sALUAYVS
cane 68 RCO3: - PLA J8ET THE CURRENT READ
CABS 03 39 ORA  KNSH  3OR IN THE LAST READ |
CAB? 48 PHA SHOLD ON THE STACK ;
CABS B9 FOO? LOAY  STATE  JGET THE STATE ‘
CABB C9 83 cnre JUNERE ARE WE?
CABD F9 19 SEQ  RCOE 1+ (NINUTES-WONTHS)
CABF B0 26 8CS  RCOS  HLAST ONE (SECONDS-DAYS)
SFALL THRU CHOURS-VEARS)
CACL B9 7004 LOAY  STATUS s STOPHATCH?
CACe 29 40 ande SHATCH
cace Fe o9 SEQ  RCOIA  /DYPASS IF mOT
CACO F8 SED SsDECINAL
cACY 68 LA J8ET DATA
cACA 38 SEC ISETUP SUBTRACT
CACB F9 7886 SeCY MYy JOELTA TIRE
CACE 08 pUP sWOLD TNE STACK’S STATUS
CACF 90 LD SDROP DECINAL
CAde 48 ~ o eHA 3HOLD MEW DATA
chds 68 wco3n:  PLA J8ET DATA
cAD2 99 7006 STAY  HNYY  NOLD DATA
CADS 4C AFCA Sne - mCO4 ) CONTINUE
CADS B9 7804 RCOS:  LOAY < STATUS  1STOPUATCH? -
CADD 29 40 MDY SHATCH i
CADD FO 89 SEG  RCOGA ) BYPASS IF MOT !
CADF F8 SED J1DECINAL ,
CAE® 68 LA 38ET DATA
CAEL 30 SEC 1SETUP SUBTRACT
AE2 F9 FOO6 socy  mom
ChEs o8 rup JHOLD THE STACK’S STATUS
CAEC DO LD 1DROP DECINAL
CAE? 48 ] 1HOLD MEW DATA
caEs 68 RCosR: LA J8ET PATA
cAES 99 Foe6 sTAY  WAnn
CAEC 4C AFCA e RCes
CAEF B9 7984 RCOS:  LDAY  STATUS s STOPUATCH? ;
CAF2 29 o8 ANDS  SHATCH r
CAF4 FO 38 SE@  RCOSA  SBYPASS IF MOY i
CAF6 F8 SED SDECINAL i
CAF? 68 PLA JEET PATA
care <8 e SSTILL HOLD OM
CAFY 29 oF DO SOF SKEEP SECONDS
CAFB 85 30 STA  KNSL  sSTORE FOR CLOCK
CAFD 68 LA J0ET MHOLE THING BACK
CAFE 33 - SEC JSETUP SUBTRACT
CAFF F3 7007 SBCY  SSOb  SDELTA TINE :
coe2 99 7087 STAY  SSOD  JWOLD THE RESULT
€83 00 14 BCS  RCWOS WO ERROR 4
coe7 30 SEC 31F ERROR. RDJUST SECONDS
808 £9 40 $ace  s40 10V 40 :
coon 99 7087 STAY  SSOD  JRESTORE

cs72

SEC
LDAY
S8Ce
STAY

»cs

ISR

RCHOO: PLP

BCS

ISR

/CHPL:  BCS

] ISR
"CUS2: PLP

scs

ISR

RCHE3:  CLD

Inp

®COSA:  PLA
7807 STAY
60 RCOSB:  LOAG
Fs07 sTAY
s2co STAX
BFCB ISR
PLA

o« st
LA

39 $TA
(313

FOO6 RCHDN:  LOAY
SEC

“ s8ce
(273 STAY
SEC

7806 LDAY
o S8Co
7806 STAY
RTS

7804 RCHDH:  LDAY
o ANDS
) SEQ
7006 LDAY
SEC

76 sace
sFce FL
7886 RCHDHS: LDAY
SEC

ss $8Ce
7806 RCUDNL: STAY
TS

L]
04
Llalal
RCUOO
RCHON

RCHOL
RCHDM
RCHO2
RCUDH

RCHOZ
RCHDH

RCOSH

48
Ll

HHYY
HNYY
STRTUS
Ci122¢
RCUDNE
Huvy

876
RCNDHL

VY
s8¢
HHYY

2 RERD THE CALENDAR

39 READCD: LOAM

PHR
46 LOA

PHA
oC Lone
46 STR
ace ISR
66Ch mp

KuSH
ABUF

s0C
XBUF
SFTRU
READX

3 BORROM ONRE WMINUTE

sW0 ERROR ~ CONTINUR

1 DECREMENT MINUTE

sGET THE STACK RFTER MINUTES
4NO0 ERROR MERE

JERROR -~ DEC WONTH

1IN0 ERROR - CONTINUE
JERROR - DEC HOUR

s STATUS AFTER HOURS
JNO ERROR - CONTINUE
sERROR = DEC WOUR

+%0 WORE DECIMAL
JCONTINUE PROCESSING

18ET DPATA

SRESET THE STATE

3 TURN HOLD OFF

JEXIT MITH FLON FALSE

+ C(OTHERWISE ME MILL RERD IT AGAIN>
IRESTORE THE X BUFFER

s8ET BACK THE BUFFER

»THE TINE MAS BEEN RERD

J8ET NINUTES
+ADIVST BY 40

132 OR 24 (DIFFERENT ADJUST VALUES)
1P0 12 MOUR ADJUST

18ET NHOURS

s ADJUST

J8ET HOURS
~ 1MDJUST

sRESTORE

1 SAVE THE BUFFER
sSAVE TME X BUFFER
sCLOCK ADDRESS 1S SC-STATE

$WOLD FOR ABOVE CODE

sSPECIAL FLON TO CALENDAR
JUSE THE ABOVE CODE



e ASHES oo

") INCREWENT THE

CB9¢ B9 F887
C899 18
CO9h 69 01

L

-
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GENERAL UTILITY ROUTINES
THE FOLLOMING ROUTINE READS THE DATA

FRON THE CLOCK.

ENTER MITH THE CHIP

ADDRESS IN A. EXIT HITH THE DATA IN A

RERDC:  ASLA

ascll:
AsCis: STA

ASLA
ASLA
ASLA

‘ORAS
STAX
LOAX
ANDS
RTS

INCSTA: LORY

CBIC 99 FoO?

CBSF 69

CORD MY 0D
CBA2 05 ¢S

Coné 83 38

CBRY 19 7004
CORC 99 7804

CBBS 99 7604

co8s A9 68
C8BS 20 M9CH

9 80
c8C1 20 BSOCB

eoe ASNES o%e

cocs DS 12
CBCA A9 83
c8CC 20 BOCS
CSCF AS 4S
C8bs C9 AB
Cc803 F8 3E
CoDS A% 041
CB07 20 AICH
CBDA PO 37

cBDC €9 03
CSDE DO 0A
CBE® RS 4S5
CBE2 C9 Cé
CBE4 50 09
CBEC A9 02
CBES 08 OF

CBER 60
CBES 96 OC
CBED AS 43
COEF OA
CBFe o0

CBF1 OA

COF2 oR

CSF3 99 FOOS
COF6 4C 96C8

COFS AS 43
CBFB 29 OF

CBFD 19 FOOS

cCos 48

CCoL B9 FoO7
cCo4 C9 04
cces 0o o7
cces &8
cCos 99 FOOS
9C 4C 10CO

. -oF
CC10 99 7005

]

FINISH: :.M

END AN INPUT OPERRTION

SETSTA: ORAY
$

CLRSTA: EORS

SFTRU:  LDAS

SFFAL: LOAS

$MAKE CLOCK ADDRESS

lt”ﬂml.b 1 NAKE CONNAND

Pﬁ
SOF

*0+880
ABUF

sD0 THE CONMAND
s8ET THE DATA
sSTRIP THE BAD STUFF
180 TO CALLER

JOR 1IN AN RSCIT ZERD
sHOLD IN THE RETURN BUFFER
sFALL THRU TO BUNP STRTE

STATE VARIABLE

STATE

501
STATE

80
ABUF
L
XusL

STATUS
STATUS

SFF
STATUS
STATUS

SFLON
SETSTA

SFLOM
CLRSTA

3. 9-AP)  OCT-T79

s LOAD TNE OFFSET
CBCS B9 F807 OFFOFF: - LOAY

OFFSLN: ASLR

oFFoe2: LOA

OFFO83: :Lﬁ

C€C13 4C S6CB OFFOL0: JINP

STATE

s8ET STATE
s INCREWENT IT

2PUT 1T BACK

sRETURN A LCRO
IRESET INPUT

ISET THE A INTO STATUS

s CONPLENENT THE R
JCLEAR THE STATUS OF A’S NULL BITS

+SET THE SPECIAL FLON 01T

sRESET THE SPECIAL FLOW BIT

118 FIRST BYTE?

oFFOSe
OFFSEN+DATLIN ; STRIP THE SIGN AND DATLIN

CLRSTA
ABUF

‘+e880
OFFOL0
OFFSeN
SETSTA
oFFOLe

803
OFFOL
ABUF
2D+880
OFFOLA
OATLIN
SETSTA

Lddad
RBUF

OFFTHP
INCSTA

ABUF

$OF
oFFTHP

SYATE
204
OFFON2

OFFAIN
BONE

SFFURS
10CSTA

IBET THE SIeN

IS N "e"

+IF SO 1T 15 0K NOM
JELSE STORE THE °*-°

1

JFIRST AFTER S1ON?

JIS & D7

s1F $0. STORE THE DATE LINE 817
sEXIT THIS MAY. WO INCREWENT OF STATE
515 STATE 0DD?

$1F MOT WE WAVE LONER WIBBLE

+8ET THE W1 MIBBLE
INPY BY 16

SWOLD THE RESULY
100

J0ET THE LO WISOLE

1 ISOLATE THE LOW NIBBLE
sPUT THERM TOSETHER
10ANG ON

115 STATE &7

5 1F MOT STORE NOURS
+1F SO0 STORE WIN

STHAT’S ALL WE NEED

2STORE WOURS

#oe ASKES oo (V3. 0-AP) OCT-79

. PAGE

3 THE FOLLOMING CODE FORMATS THE TIME
i OF DAY OR STOPHRTCH. (3 WAYS)

CCi6 89 FOO7 TINE: LOAY  STATE 18ET STATE
CC19 08§ AC SNE Tines 3BYPRSS SETUP RFTER FIRST ENTRY
CCAB B9 FS04 LDAY  TVYPE JDON‘T INIT ON STOPWATCH EITHER
CCAE 29 10 ANDE®  TRSH -
cC26 D8 1S SNE Tinee
CC22 B9 7804 LOAY  STATUS  sBET STATUS
: +15 FLOM ON?
€25 10 10 L TINGS 3CLOCK 1S READ IF FALSE
CC27 28 S9CA ISR READCC S READ THE CLOCK
ccan 20 socs ISR SFTRU :SET FLOM
CC20 09 Fo4 LpAY  TYPE JSEE 1F OFFSET DESIRED
CC38 29 8 aNDe 808
€C32 FO 03 stae TIRG®
CC34 20 28CE ISR OOTOFF ;D0 THE TIME OFFSET
© CC37 B9 FO8T TINGS: LOAY  STATE 3BET STATE
CC3A C9 06 chPe 506 1END?
CC3C 30 39 [ L) Tined
CC3E #9 Foo4 LOAY - TYPE JSEE IF STOPHATCH
CC41 29 20 ANDe  s10
CC43 FO 1F ~ BEg TINGOR  ,ND - DO NORNAL END STUFF
CC4eS B9 Fo7 LOAY - STATE IVES - SEE MNERE NE ARE
CC40 C9 07 chre 507
CC4n FO OF BEQ TiS00 sAT 7. SINPLE OUTPUT
CC4C 38 42 oPL TING4A ;AT 8, FINISH
CC4E B3 7004 LORY  STATUS AT 6, SEE IF ME NEED A DOY
CCS1 10 08 T osPL Tisee 11F ALREADY OUT. DO SIMPLE OUTPUT
€CS2 20 BFCE Jsr SFFAL s TURN OFF FLAG
CC36 A9 AE LOAS . e¢s80 (D
CCSs 85 45 STA RBUF sSTORE FOR RETURN
€CIA 60 RTS $OUT NITHOUT STATE INCREMENT
© CCSB 20 BICH YISeS: ISR SFTRU sFLAS ON
CCSE AD 7806 LbA FRAC sGET FRACTION
CCés 4C E6CC mp TINL2 180 OUTPUT IT

CCE4 B9 7004 TINSOA: LOAY STRTUS SIS MN/PA?

CC6? 29 o8 - ANDE  Ci224

CCé9 DO 24 ONE TINO4N S IF NOT., FINISH
CCé8 B9 FOO7 TINO2: LOAY  STATE JMHERE ARE NE?
CC6E CS 07 CHPS 807

CC70 Fo 06 BEQ Tines 187, DO CA> OR (P>
CC?72 80 14 ocs TING4 427, CHECK WHERE
CC74 NS RO LOR® © +8880 ; (7, DO SPACE
CcC76 Do 8D ONE TINeE 1 ALWAYS

CC?78 B9 7904 TINE3: LDAY STATUS JSEE IF R OR P

cC78 29 04 ANDE  ANPH
CC7D F8 04 DEQ Tines
CCTF A9 DO LDAS  ‘Peste ;D0 <P
cces DO 02 ONE Tines s RLUAYS

CCE3 A9 C1  TINES: LDAD  “Res88 ;D0 CA>
CCES 4C 94CB TINGG: JIAP asCilL

CCSS B9 FOO? TING4: LOAY SYATE +UNERE?
cces Co 08 cHre - so8

ccep Fo 03 SEQ Tine? AT 8 DO CN>
CCOF 4C RSCB TING4A: JnP FINISH S ELSE END

CCO2 A9 €O TING?: LDAG  “Nes®d KN
CC34 4C 94C8 TINO?A: JINP ASClIe

CCO?7 B9 FOO7 TINGL: LOAY  STATE sMEED ME CMECK FOR LEADING QUOTE?

SNE Tined +90

LORY STATUS MRS IT BEEN SENT?

sPL Tines 3VES R

ISR SFFAL :TURN OFF FLOM

LDAY  TVPE 10K, IS 1T APPLESOFTY?

RORA

scc Tines 10H, MELL

LDAE  “°¢8508 (%D

STA ABUF 1HOLD THE BYTE

’TS 180 PACK HITH MO STATE INCREMENT

TINGS: LOAY STATE 118 OO
®

ocs Tines s¥ES, SKIP
LDAY  STATUS ;NO, IS 1T TINE FOR A COLON

|48 Tinge
LOAY  YVYPE 10K, 1S 17 FORNATTED?
aNDe 803 .

B BEQ TIRL® s NOPE
ISR SFFAL $FLOM OFF
LOA®  ‘:e888 (D
STA ABUF 3 STORE
RTS 1BACK

CCCY 20 BICH TINGS: JSR SFIRY 1SET FLOM
CCCC B9 FOOT TINLS: LOAV  STATE INHERE ARE WE?

CCCF C3 02~ cnre s02 10 OR 17

CCO1 16 86 L Tingg

CCD2 8% 7806 LOAY  HHYY 18ET NOURS

CCOé 4C EéCC - Ll 4 Tins2

CCDY C9 84 TiNii: CAPe S04 12 OR 37

CCOB 18 06 oPL TINL3

CCOD B9 F8O6 LOAY  WARN +8ET RINUTES
CCES 4C E6CC ne TiNL2

CCE3 B9 7007 TINi3: LOAY SSOP 38E7 SECONDS
CCEé 48 TINI2: PHR 1BUFFER THE DATR

CCE? B9 FoO? ’ LOAY  STATE +FIND THE DIGIT



6 8Ccs TIRLG .
E'éi: :: TINgs:  PLA sGET DATA CDS5 B9 7606 DAT16:  LOAYV  WHYY 1 YERR
CCEE 6R RORR SDIVIDE BY 16 co38 48 OATE?:  PHA SBUFFER 1T
CCEF 6M RORA cDS9 B9 F8e7 LDAY  STATE SMMICH HALF?
cers 8 o it 1 8 £ e sedlen
F1 SR s83
Cer2 40 PHA sPUSH SO NE CAL FALL THRU . CD68 F& 88 BEQ  TIms
. D62 €9 06 cnPe
CCF3 68 TiNgG: PLA SGET DATA | She 2 ae Ene r::“
CCFe 29 OF  TINS4:  ANDE  SOF 1STRIP u{ STUFF i Cbéé Do 88 BNE  TINi6  11,2,4 DR S
CCF6 4C 92CB NP ASCIl 80 DO I |

s RETURN DATE FORNAT 4
CD6S 09 FO87 DATEI: LDAY - STATE sWHERE ARE ME?

CbéB C9 @9 : CHPE 899 s DONE?
CDED FO B2 SEQ DRTS1A
CD6F €9 82 DAT12: cnrs - 802 sTINE FOR DRSH? (2 OR &)
- CD74 F8 04 BEQ DAT16
- cP73 Co 66 CHPre 806
cD7?S DO 04 . BNE DATL3
CD?? A9 AD  DATIG: LDAR ‘-+388 i(-)
Cb?9 D8 C3 SNE OATOA
CD78 C9 02 DATLl: cHPe 802 38 OR 37
CO70 190 06 aPL PATL4
CO7F 99 7807 LDRY  SSDD s8EY DAYS
Cb82 4C DICO NP PATL?
COES €9 86 DATL4: CHPe 806 3.4 OR S7
CDhe? 10 40 | 148 DATAS
C089 8n TXA SGEY X
CDSR 48 ’ PHA - sHOLD IT AS INDEXING IS NEEDED
CDeB 89 FO8¢ LOAY  nnnn sGET THE WONTH
CDSE CY OF CHPe SOF 115 THE DECINAL TEN ON?
CD9s 18 02 Nl DATi4N
CDS2 E9 06 SBCe 006 SADJUST (THE C 1S CLEAR UPON ENTRY)
- I ’ CO94 99 FOOC DATL4A: STRY  NNNK SAND WOLD IT HERE
CDI? B9 F89é DATS: LOAY  mnn s8ET MONTH
CDIR oA ASLA ¢ NONTHSe2
CD9B 18 CcLC
) . | CDSC 79 Fooé ADCY  WNNN s WONTHSe3
- - : - i CDSF 79 Fee7 ADCY  STATE s MONTHS*3+STATE
i CDAZ 20 SEC N
CDA3 E9 06 $BCE 806 i NONTHSe3+STATE~-E
COAS AR TAX SMAKE INDEX
COAé BD B2CD LOAX  HONTHS  ,QET BVTE
i CDRS 69 &0 ORASs  ¢08 Nl BT
- CDAB 035 43 SR ABUF sHOLD 1T FOR THE OUTPUT
CORD €9 : rLA ’ s8ET THE BUFFERED X
COAE AR TAX sPUT IT DACK
COAF 4C 96CB mr INCSTA - LEXIT

COB2 4R 414F NONTNS: _ASCI] “JANFEBNARRPRNAYVIUNJULAUSSEPOCTNOVDEC™

CODG BY 7806 DATAS: LOAY WYY ) VEMR
CoD9 48 DATIT:  PHA JHOLD THE DATA
CODA 89 Fee? LDAY STATE  »SEE WHERE ME ARE
i
o i
o-ar - P r— SEQ  OATI9 O 8 AND 7 USE TIMELS
ee4 MERES eas (VE.O-AR) ECTSTY i COOF C9 87 cnre 867
| CDEL Fo 63 BEQ  DATLS
PasE ! cOE3 eC F3cC WP TINIG  SELSE USE TINE 16
; THE FOLLOVING FORNATS THE DATE. OuE COE6 4C EDCC DATLS: JnP  TIN1S
1 OF THREE WA ; , LLINK ®ARS  sFOR NEXT WODULE
CCFS B9 FEO? DATE:  LDAY STATE  J8ET STATE "
CCFC DS 15 * BME  ODATOS  sBYPASS SETUP AFTER FIRST ENTRY
CCFE 89 7604 LOAY  STATUS  ;OET STATUS !
115 FLOM ON? i
coo1 10 10 BPL saTes  ,cLock 15 REMD IF FALSE ,
Coe3 28 73c8 . 3SR REMDCD JREAD TME CALENDA !
CDO6 B9 Fose LOAY  TYPE  SBET TYPE
e 29 18 aNDS  s18 1AWV OFFSET?
coes Fs 83 SEG  DATOSA  sSKIP IF WONE
Cood 20 06CF ISR ADIDAY ;80 ADIUST THE DAY l
b

CD10 20 BICH PATOOA: JSR SFTRY ISET FLON
CDA3 09 FO04 MATES: LDAY TVPE SUHAT KIND OF DATE?

Co16 29 04 ANDE 504 sEITHER FORNAT? . ! . B
co18 08 OA ONE T2 +IF $0. 80 ON .
s RETURN THE UNFORNATTED BATE
CD1A B9 Fe8? LOAY  STATE JUHERE ARE NE?
Cpib C9 &6 cnre © 606
CDiF PO AB BNE Tinie SUSE TINE FOR UNFORMATTED RETURN

CD21 4C ROCH DATOLA: JINP FINISH ~ ELSE END

CD24 89 7804 PATE2:  LDAY TYPE +8ET TVYPE ;
Cb27 éA RORR sPUT LSR IN C i
coa2e %0 3E - sce AT +80 DO IT

» RETURN DATE FORNAT 2
LOAY  STATE  sNHERE ARE ME?
chee sos sDONE?
BEG  DATOIA  ;VES

DATH4: LDAY  STATE JTINE FOR SLASH?

cure S22 2008 i - =
SES SATES .

cHPe 00S s

SNE ATES

CP3C A9 AF  DATES: LDAE “/+880 (/>
CD3E 4C 94CB DATOOA: JINP RSCIIL

CO41 C9 62 DPATES: CwPe  $02 10 OR 17

D43 10 06 oPL DATO6

CD4S B9 Fo6 LORY NN J8ET MONTH

Cb4es 4L S8CO mp PATE?

CD4B €9 83 DOATSG: CHPE 805 -  ,30R 4

Co4D 18 06 BPL MATLIO

CD4F B9 78087 LDAY SO ) |



ese ASHES ses (V3. 0-AP) OCT-7S

. PASE
s+ CLOCK SETTING CODE

" - 89 FOO? SET: LOAY  STATE
] 20 14 SNE SETe0
. A9 00 LDRG  sP0
COFe 90 s1Ce STAX  PAC
CDF3 A9 OF LOAS  SOF
CDFS 90 89Ce STAX PR
COFS A 04 LD S04
COFA 9D 8ace STAX  PAC
COFD A9 61 LOA®  HOLD
CDFF 90 82¢0 STAX PP
CE®2 NS 43  SEY®S: LDR ABUF
CES4 9D s0CS STAX PA
CES? A9 @ LOAS  soC
CES9 30 SEC
CEON F9 FO07 SBCY  STATE
CESD OA asLA
CESE oA asLA
CESF On ASLA
CE10 oA ASLA
CE11 @9 03 ORAS
CE43 9D s2¢0 STAX
CE16 A9 01 LDAS  NOLD
CE1S 90 e2C8 STAX . P8
CE1S B9 F807 LOAY  STATE
CEAE €9 oC chPe  seC
CE20 DO 03 SNE SET10
CE22 4C 3DCY anp DONE
CE2S 4C 96CO SET10: JwP INCSTA
.
wes ASNES sse (V3. 8-AP) OCT-79

. PASE

s FIRST PASS?

+N0

+SETUP PIN FOR MRITES
sPORT A (LOMER 4) OUTPUT
3NAKE PORT R 10 AGAIN

" 3SET THE NOLD 81T

JBET THE CHARACTER i
10UTPUT IT COUTPUT IS ONLY DONE ON LOMER 4
sCLOCK ADDRESS 1S C-STATE

sTINES 16

WOLD+NRITE ;PUT IR TNE CORMAND
e b0 IT

[ 1
s TOSGLE OFF TNHE WNRITE

I0RE NE DONE?
190, CONTINUE

3 THIS ROUTINE APPLIES THE OFFSET TO

1 THE TIRE IN THE BUFFER

CE20 F8 DOTOFF: $SED
CE29 89 780¢ - LOAY  STATUS
CE2¢C 29 @1 aNDE  OFFSEN
CE2E DO 78 [ L3 90710
CE3S 09 FOO6 LPAY - mn
CE33 18 cLe
CE34 79 F80S ARCY  oFFmIN
CE2? 99 Fooé STAY  wnnn
CE3A 30 oS e 20700
CE3C 18 CLe
CE3D 69 48 ADCe
CE3F 00 07 uE 00Te4
CE4L C9 60 DOTRO: CNPE . 868
CE43 30 09 . 8R1 0702
CE4S 38 SEC
CE46 E9 60 $BCE S8
CE4S 99 FOO6 20TO1: STAY  NNM
CEeD 38 sEC
CE4C B0 81 acs 0783
CE4E 18 20782: CLC
CE4F 09 7006 DOTO3: LDAY
CES2 79 7803 ADCY OFFMRS
CESS 99 7806 STAY WYY
CESS €9 24 chrs 824
CESA 30 19 a1 0704
CESC 30 SEC
CESD £E9 24 SBCe o2¢
CESF 39 7006 STAY  Wvy
CES2 A9 16 DOTE7: LOAS®  RODDAY
CEG4 20 ACS ISR SETSTA
CE€? D8 s0TES: CLP
CEES B9 7004 LORY  STATUS
CESS 29 82 ANDS - DATLIN
CE6D FO @S Bte 20703A
CEGF N9 20 LOAS  SUBDAY
CE?1. 20 ACS ISR SETSTA
[ S0TEIN: RTS
CE?S C9 32 SOTe4:  CWPE 812
CE?7 30 EE ol 00788
CE?9 99 33 oNE | 2] 4

s AT EXACTLY 12,

2 CHANGE THE AR/PH STUFF.

s THEN SET RDODAY. -

sDECINAL MODE OR
18ET STATUS i
e OR -
s

I8ET OUR NINUTES

IADD THE OFFSET

JSTORE THE RESULY

aN0 OVERFLON. 80 CHECK
IADIUST FOR OVERFLOM

4180 ON
JHOUR HRAP?
SRDIUST THE HOUR

ISTORE THE WINUTE
SSETUP NOUR INCREWENT

2SETUP ADD FOR HOURS
18ET HOURS

IRDD TNE OFFSEY

s HOLD

115 OVER AT 247
10K, CHECK 12/24
ILONER BV 24

INOLD ) N
1PUT IN THE ADD DAV BIT

JDROP DECINAL
JSEE IF THE OATE LINE NAS BEEN CROSSED

13F WOT,
+1IF 30,

EXIT
FORCE SUB DAV

280 BACK

118 127

1442, EXIT
2212, PROCESS
-a=12, FALL THRU

NE ASSURE THAT WE MUSY

1F NEM 1S AN,

4
4
09
b2

7804 DOTOG:
[ 44

pe
7806
12
7806
7864
4

7804
SACE

boTes:

2 NINUS OFFSET

F806 DOTLE:
Feos

Foss

(2]

49
Feoé

[ )

00T44:
7806 DOT12:

LORY

Jnp

LDRY
SEC
S8CY
STAY
srL
SEC
SBCS
STAY
cLe
scc

STATUS

STATUS
1224
boTes
HHYY

$12
HHYY

OFFNIN
OFFAIN
0711

240
LU

90712

NHYY
OFFMRS
Nuvy
ooT1S

STATUS
C1224
50743

LiAd
76
Huyy

SUBDAY
SETSTA

STATUS
DATLIN
POTASA
ADDDAY
SETSTA

HHYY
288
HHYY
STATUS
ANPN
STATUS
ANPN
bOT14
bOTLS

$8ET STATUS

sCHANGE STRTE OF AMPM
sPUT 1T BACK

JSEE IF REALLY 12/24
iJF 24, GO BACK

10K, SEE IF AN NOW

s 1F PR,
3 1F. AN,

RETURN
BUNP DAY

JSEE IF 12

v IF 24, EXIT
$GET HOURS

SLONER BY 12

3 STORE

JGET STATUS
JCHANGE AN/PM BIT
1 PUT BACK

~ 260 CHECK IF DAY NEEDS BUMPING

JINRINUTES
sSUBTRACT OFFSET
1 M0 OVERFLON
sADJUST BY <8

s SETUP BORRON

+ SETUP HOUR SUBTRACT
18ET OUR NOURS
3SUBTRACT OFFSEY
sPUT BACK

$NO OVERFLON?,

JARE ME 12 HOUR?

380 DO THAT
SADJUST BY 79

EXIT

3PUT IN THE SUB DAY BIT

sN0 MORE DECIMAL
3SEE IF THE DRTE LINE HAS BEEN CROSSED

11F NOT,
s 1F S0,

EXIT
FORCE ADD DAY

JEXIT

s ROJUST BY €8

sFLIP AN/PH

3 1S AK NOM?
s1F SO0. SUB DRY
3 IF NOT, EXIT



wes ASHES oo

V3. 9-AP)

. PAGE

ocY-7s

3 ADJUSTING THE CALENDAR DATE CODE

CFo6 F8
CF87 8A
CFo8 48

CFe9 89 7084
CFeC 29 18
CFOE Fo 3C

CFi0 18

CF11 B9 7807
CFi4 69 01
CF16 99 7887

CF19 20 OBCF

CFiC b9 7807
CFiF 18 4C

CF21 18

CF22 A9 01
CFae 99 7007
CF27 79 FO06
CF2n 99 F806
CF2b C9 13
CF2F bo oC

CF31 18

CF32 A9 048
CF34 99 FO86
CF37 79 7886
CF3R 99 7806

CF3D 20 RECF ADJE3:

CF4e0 FO OR
CFé2 A9 01
CF44 99 7097
CF47 A% 03
CFes 99 Foo6

CF4C B9 7804 ADJINN:

CF4eF 29 20
CF3L FO 34

CF33 39
CF34 89 7007
CFS? E9 01
CFS9 99 7807
CFSC D¢ 29

CFSE 38

CFSF B9 F806
CFé62 £9 81
CF64 93 Fooé

CFé? DO OF
CFé9 A9 12

CFé68 99 F806
CFGE 38

CF74 99 7006

CF?? 20 SRCF ADJO4:

CFTA 99 7807

CF7D 20 A6CF
CFes Fo 03

" CF82 AY 26
CFe4 99 7807

CFo7 08
CFo8 68
CF89 AR
CFen 68

Cres D8
CFeC B9 F8eé
CFSF 29 10
CF31 FO O
CF93 99 Feo¢
CF96 29 OF
CF98 18
CF9s ¢9 OA
CF9B 08 03

CFSD 09 FO86 ANOGE:
CFAS FS ANOOL :
CFAL AR

CFA2 8D CéCF

CFRS ¢¢

CFRG B9 FOO6 LENP:
CFAS C9 02

CFAB DO 17

CFRD 09 7807

CFB0 ¢ 29

CFB2 09 30

CFB4 10

CF83 09 7806

CFes 29 10

CFBA Fo 02

CFBC 9 02

CFBE 79 7806 LEAGL:
CFC1 29 03

CFC3 ¢

CFC4 A9 09 . LEMNOS:
CFCé 60

ADJOAY:

fbJes:

RHONTH:

SED
TRA
PHR
LAY

ANDE
BEQ

€Le
LDAY
ADCE
sTaY
ISR

CHPY

. L

CLC

LDRE
STAY
ADCY
STAY
CHPe
SNE

cLe

LbnAe
STAY
AdCY
STAY

ISk
BEQ
LDAS
STAY

LOAe
STRY

LOAY
ANDS
BEe

SEC
LOAY
$8Ce
STAY
e

SEC

LbAY
sBCe
STRY

LOAe
STAY
SEC

LDAY
SBCe
STAY

ISR
STAY

ISR
BEC

LOAG
sTAY

ADCY
ANDE
RTS

LDAe
rTS

. DEF

sSET DECIMAL
JMOLD X FOR THIS ROUTINE

STATUS  JSEE IF WEED TO ADD DAV
ADDDAY
ADISS N0
SSOD  JGET DAVS
81 JADD 8
$SD0  sSTORE RESULT
MNONTH  SQET THE DAY
$SD0  sHOM DID NE DO?
ADJO2  1OUT
501
SSDD  sRESET DAV
_unn 1BUNP RONTH
L]
13 ST00 FAR?
abie3
s01 :
nunn IRESEY NONTH
HHYY  sBUNP VERR
Huvy
LERP  STEST THE LEAP VEAR
#DJO® 4 IF RETURNS 8. 15 OK
Py JSET THE DATE TO MARCH 1
)
s03
nnnn
STATUS  JSEE IF WEED TO SUB R DAY
SUBDAY
ApIes
1DROP THE DAY
$SOD
o1
$500
MOISL MO MRAP. DONE
J0R0P MONTH
W
01
NURK
AbJoe N0 MRAP, 80 DO DAY
012 100 DECEWBER
nnn
WNYY  ;DROP VEAR
$61
WHYY. 5K MRAP NERE 1S NOT PROCESSED
RMONTH  ;OET MONTH
SSOD  JHOLD IN DAY
LERP  SEE ASOUT LEAP VEAY
Y YO
s28 JNAKE FEB 28
$$0D
SDROP DECINAL
SRESTORE X
1BACK R
JCLEAR DECINAL FOR THIS
WNN ISET MONTH
10 JHAS & 107
AMOOS  ND, 80 OM
MMAN SGET WONTH
SOF ISANS 10
son SADD A NORMWAL DAY
ANOOL  EXIT
nnnn J8ET THE WONTH
SBACK TO DECIMAL
SWOMTH IS NOM INDEX
WONLEM 1 BET THE LAST DAY OF THIS WONTH
480 BRCK
NN JBET MONTHS
*02 SFER?
LEA®®  IF MOT. ALL OK
$$0D 3
029 1297
LERSS 3 IF NOT, ALL OK
$8ET READY TO ADD
RUYY s YERR
10 115 VEAR(10> ODD?
LEASL
o2 S1F 50, MDD A 2 TO TEARCL)
WHYY  JHOM WAVE NON-BCD IN LOW 2 BITS
"3 115 YEAR EVENLY DIVISIBLE BY 47
JTHE 2 B1T TELLS THE ANSHER
s00 JFORCE THE T BIT OFF

NONLEN=. -1 ; ADDRESS FOR INDEXING

nee ASHES wse

(V3. 0-AP) 0OCY-79

. PRGE
. END
RBUF 90435
RDJOL  CF8?
RDJDAY CFO6
ANONTH  CFeB
ASCIIL CBY4
CLRSTA (880
CHSL 0836
DATSIA CD24
PATE4  CD31
DATE?  CDSS
DAT10  CDSS
DATi¢  CDSS
DAT16  CO?77
DAT19  CDEG
DAY C948
DAYOOB CS74
DAYS €5C3
pooes  C8s?
DOSSLT O7F0
00782 CE4E
DOTES “CE6?
poTe? CE62
DOTi1  CECO
b0Ti¢ CEDC
DOTOFF CE28
FINISH CBAS
HHYY 0§78
ioe CSE?
103 CSFe
INTYP 0840
10SAVE  FFen
LERS®  CFCe
LODLOC 6600
HONTHS CDB2
HORIXX C863
HOVLOC Csoe
on2 CSF9
OFFO4R CBEF
OFF000 CBDC
OFFO83 CCOF
OFFSGN 0001
PAC cesi
RCOS CA7TS
RCO3Z CAB4

T RCES CAEF
RCOG CADS
RCUOL  CB21
RCHOH  CBS®
RCUDK  CD46
READCC CASY
READX  CA66
RSKSS CAOé

JTRBLE OF BDC MONTH LENGTHS
JNOTE IMPLIED LEAP YEAR

ADDOAY 8810
ADJO3  CF3D
fAnoee CFOD
ANPA 084

DOIN CB3E
0008C (899
DOTOS  CE4s
00TO3  CE4F
DOTOSA CE74
poTe8  CESA
POTi2 CECs
POT4S  CEEl
ENTRYL Ceol
FINJO C9R6
HOLD [ LLES
p12Y CBER
IDISPA €922
10BASE Co8e
KMSH 0039
LEAGL CFBE
L Ll O6F8
AORDIS CO4A
MOROUT COA8
obe C6F3
op3 C8FC
OFFHRS @578
OFF081 CBEA
OFFO4® CCi3
OFFTHP OSF8
8 ces2
RCOL CAsSD
RCE3A CADL
RCOSA  CB3®
RCO6R  CRES
RCNB2 ~ CB26
RCWDH® CB6S
READ o002
READCD CB73
REJOS COA?
RSHNOL CR44
RSNOS  CAe3



ZEC39
SET40

ZETSTA CBA9

SFLON
STATE

SHRT"M 0040

T
7!

T 10— "CCEB
TING4A CCBF
cee2
cces

TING?
TInGY
TINA2
TINAS

WRITE

ABUF

0008
CE2S

[ L ddd
| 241 ]

9005
£c3?

4
9804

CFCY \
9008 CE84 CTP08 CIBC TUS4 CBA2 CBCF CHES CBED CBFS CC38 CCNC CCCé CDAB

CE®2
ADDDAY 8889 C964 CR92 CEC2 CEES CFOC

ADJoE
apJed
ADJe3
RDJE4

CFSE CF4® CF4C

CFS4 CFSC CFes CFe7
CFiF CF2F CF3D

CF6? CFY7

ADJORY COOD CFO6

LLU L
AN0e1

CF91 CF9D
CF98 CFAS

ANONTH CFi9 CF?7 CFOB

ANPN
AsSCIl

9000 CA2 CC7D CETE CESR CER3 CEFS CFOS
C9N3 CB92 CCFé : .

ASCIIS CB94 CCES CCP4 COIE

BRD
C1224

CLRSTA CRS3 CAY4 CBSO CBC1 CBCC

coD
CHSH
CHSL
DATE

9000 COFF

9088 CAS2 CB3C CCE7? CES2 CES3 CECF °
:!.l COFF o ) N
0089 0080 TO3A CO99 COA3 COLF CI08 CHES CIEC CIHFe¢
CCFC CDO1 CDi3

DATSOR CDOB CD1O
DATELN CD21 CD2F CO6D

DATS2
DATO3
DATO4
DATOS
DAT6
DATE?
DATES

Chbis Cd2s4 . g

D3

D36
DATOSA CD3IE CO79

DAT10
DAT12
OAT13
DATL4

Ch4ad CDSS
CO6F

cb7s CO78
€O70 CD83S

DAT14A CD3E CD¢

e
]

S

cD87 CODE
€071 CD7?7

AT17 CP82 CODY
#7118 CD9?
AT4S CDOD CDEL CDE6

CATE

COED CCFY

“ATLIN 8688 COCA COEG CEE® CEES

oAy

C8re C948
HAYES C94B CISF CITC CI8B
‘AVOOA C966 C977
€979 C974
c984 C988

LAve1 €999 CIRS

CAYS
DOIN
DONE

€997 C9C3
€838 C83E
€984 C980 C91D C943 CHF6 CCOC CE22

00008 €891 C897

0000C
D00UT
DOSSLY
o180
00704
DoTe2
LOTe3
DoTe4
LoTes
DOTESA
00106
ooTe?
DOTES
D0T48
el a £ 31
00742
0oT43
00714
00T4%
UOTASA
DOTOFF

C89S €899
c83C C87C
9008 COOB CO335
CE3A CE4s
CE3F CE4S
CE43 CE4E
CE4C CE4F
CESR CE?S
CE6? CE?? CESS CESC CE9S

CEGD CE74

CE?9 CESS

CE62 CESE B
CESR CEAS )

CE2E CERD

CESS CECS

CEBE CEC1

CEDL CEEF

CEDC CFe82

CECA CEEL CFo4

CEE? CEEE

CC34 CE28

ENTRYL COOO

EXIT

C8SS COSA C89D C887

FINISH CIRG CORG CCOF CD21

FINJO C998 COIE CON6
FRAC 9086 CAA CA3S CA3F CCSE
HHYY CACS CAD2 CBS® CBSS CBGO CBES CBEF CCD3 COSS cODE CE4F CESS CESF

CES? CESD CECL CEC? CED4 CEDY CEFS CEFS CF37 CF3A CF6F CF74 CFBS CFBE

15isPn

0008 CA66 COOY COFD CE1i CEL6
COFF

COE? €927

CSER C93¢

COED €934

CSFe C936

ceS2 (922

INCSTA CSCO CARF CB96 CBF6 CC13 COAF CE2S : ~

INTYP

10BRSE &
JOREST 88

9080 COOF
0 6060 9000 6000 00080
tesh

I0SAVE 0008 CO00 CO64

KaSH
KHSL
LERSS
LEASL
LEAP

CASS CAAD CABS CB43 €873
8000 CO48 CASB CA3S CA47 CAFB COAE
CFCe

(4
[
CFAS C
CFBA CFBRE

CF3D CF7D CFA6

P——————l

:DDLOC 0000 CO00 CeE?
Ll CAE2 CRES CBOE CB13 CB4é CB4C CCDD CD4S CD8B CD94 CD9? CDIC CE3e
CE3? CE4@ CEAB CEBA CF27 CF2M CF34 CFes

MONLEN R85 crc7 CFSF CFé64 CF6B CF8C CF93 CF9D CFR6
MONTHS CDAR6 CDB2

MORDIS CO4R CO7A

MORIN CO4é C868

MORIXX C863
MOROUT C897

[x]

HOROXX C878 8
HOVLOC 8000 cep9
00e CeF3

0ob1 CeFé

ov2 C8F9

003 COFC

ODISPR COB3
OFF81A CBE4

OFFHRS 0000 CES2 CEC4
OFFNIN & CCe9 CE34 CENF CEB2
OFF089 CB c

OFF081 CBDE
OFF082 CRES
OFF0e3 CCoé
OFF019 CBD2
OFFOFF COF9
OFFSGN
OFFTNP
A 0008 C823 CO4C CO4F COS7 CSSA CORD COBO COEG CIE? CA2B CBSC CDFS CE®4

PAC 0000 C8iB C82D CDFO COFR
re 9800 C828 CI3R C942 CIS7 CIDD CALI CA4B CAGE CB39 CB8Y CDFF CE13 CE1e

PBC 9000 CO1E CO30
RCO® CA70 CAB2

RCE1 CA?D CASD

RC62 CAB4 CABA CASO CAR2Z
RCO3  CARE CAB4

RCO3A CACE CADL

RC84  CAAF CADS CREC
RCES  CABF CAEF -

RCOSA CAF4 CB3¢

RCOSE CB20 C834

RCO6 CABD CADS

RCO6A CADD CAES

RCHO® CBOS CBi6 CB1D
RCHEL CB4C CB21 5
RCHE2 €21 CB26

RCHOZ C827 CB2C

RCUDH  CB23 CB29 C8%9
RCHDHE CBSE CO6Y

RCNDHL CB66 COGF

RCHOM CB18 CBRLE CB4E
READ 8000 CIDD CAii CBS7
READC C94F CA76¢ CBO3
READCC CSFO CAOE CASS CC2?
READCD €873 CO83

RERDSH COE7? COFS

READX CA66 CRES

REJOO CO9F COR7

REJOUT CO93 CO9D Co1D

cci3

]
C8bS CE2C
COFD

RSHSS CRSL CAO6
RSHOL CA32 CA4d
RSHO2 CALF CAIS

' RSHO4 CALID CA42

RSHES COFC CAS3

SEC3S 0000 C938

SET C8F3 COES

SETe® CDEC CES2

SETi8 CE20 CE23S

SET30 CSFC C938

SETS08 CE7? COEE

SETSTA CAOS CASS CBAS CBBE CBO? CBES CEG4 CE?3 CEOE CEER

SETSH CSFé CD8

SFFAL CAE3 CB3C COBF CCS3 CCAL CCCL

SFLOM 0000 C841 CBBS CBSF .

SFTRU CA4E CB?D CPBY CC2A CCSB CCCO CD1O :

$500 08 0008 CAFF CB82 CBOA CB3% CCE3 CO4F CD?F CF1i CF16 CFAC CF24 CF44

CFS4 CF33 CF?A CF8¢ CFAD

STATE 0809 C018 C948 C988 C998 (983 CIFS CAT3 CATF CABD CAR2 CABS CB36 CBS6
CB9C CBCS CCOL CCi6 CC37 CC43 CC6R CCBB CCS7 CCAF £CCC CCE? CCF9 CDiA CD2A CD31
€059 CDES CDSF COOR COES CEOR CELB

STATUS 0000 CO3E C843 CS7E C881 €961 C977 COFE CAZA CACL CADS CAEF CB39 CBAY

"CBAC CBB2 CPB3 CC22 CC4E CC64 CC?78 CCOC CCOS CCFE CE29 CEéE CE?P CEB® CEB? CES®

CEAS CEAS CECC CEE2 CEF8 CEFD CF®S CF4C
SUBDAY 0988 CS7R CA92 CEGF CEDC CF4F
SHATCH 0008 C87C CASE CASL CAC4 CADS CAF2

TATL
TDAL
TOA2
TORY
TENP €952 C968 CS74 CI7E CI8E CINS CONB CIBE
TIne® CC49 £C20 CC2% CC32 CC37

TINOSA CC43 CC64

TiNei CC3C CCO7

TiNG2 CC6B

TING3 CC?0 CC79

Tine4 CC72 CCOO

TING4A CC4C CCE9 CCOF

TineS
Tin0é cces
TING?
TINS7A
TINGS
TINGS
Tinie
Tinig
TINg2
TINal
Tinise
TINAS

CCA® CCRF
¢cce CbaF
CCE® CCE6
€068 CDé4 CDEG
C066 CDE3

CASE CCi6
cCcss

CCAE



TUDAY 0008 C997
TUTL 80

90
TYPE 9880 CSSC CTIOA C$22 C929 CISA C992 CC1k €C20 CC3E CCA4 CCBA CDOS CD13

9009 C93F CASD

® CEil

CASC CAGL CATS CD4O CB76 CB7B

€864 C866 CO68 CALF CA22 CA2S CA28

NO ERRORS DETECTED
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SOME HARDWARE NOTES ON THE APPLETIME CLOCK CARD.

The APPLETIME clocK card EPROM can be veplaced with some of the
newer ZK x 8 RAMS now becomins available. In particular, the
card has been tested and used with the MOSTEK 4802-P1 RAM. The
use of RAM in rplace of EPROM allows software to be tailored to a
srecific tasK, rather than derending on or tryving to "work
around" the firmware in the 27156 EPROM.

To wuse RAM, chanse the Jumper located below the 2718 EPROM From

its’ Ppresent rosition to the lower hole. This conneots the R/NW
line to Ppin 21 of the EPROM/RAM socket.

CAUTION: When chanzina back to EPROM the Jumper should be
chansed bacKk to its’ uprer Position.

KWhen usins RAM, the first pase (258 bvies) of the 2718 EPROM
should be coried into lower memory and used with the RAM code.
The First page is primarily control for the clock cgard. EBe
aware that when shiftina the RAM from the first rases ($Cn00)
into the urpper 2K of the APPLE addressina space ($CBOO~-$CFFF) »
the first pase will now beasin at $CBO0. To turn off the RAM
when it is in its upper addressina area, exit must take place
throush the first page of code. Failure to "turn—off® the RAM
will result in bus contention and the possibility of trving to
aceess more than one perirheral at a time. Reference should be
made to the EPROM code listina for specific details on how the
sWwitching is accomelished.

The battery on the APPLETIME clock card is capable of 3500 to
4000 hours of life. The battery has been charaed st the factory
and will be recharsed each time the computer is turned on. The
charse rate is approximately 7 Md., so to comprletely charse the
battery from a discharased condition will takKe approximately 15
hours. However. because of the low drain Ffyrom the battery in
"computer—off" times, a novmal session of “compPuter—on® time, (2
to 4 hours}) should Keep the battery in sood conditian.

A Ffully charased battery will measure about 3.98 to 4.1 vslis.
The nominal battery voltase is 3.6 wolts, and time Keerpina will
be retained down to about 2.2 to 2.3 volts.
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