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I. Features: _
‘Time of day in Hours Minutes and Seconds.
24 hour time format.
Month and Day date function.
On-board crystal controlled time base.
Simple to use latched BCD interface.
Easy interface to BASIC or other languages.
Fast set, slow set, and register reset functions allow rapid
getting of clock and date.
Optional battery backup capability.
Backup voltage may be 8 to 18 volts, unregulated DC.
Low battery drain (5-15ma) in backup mode.
Can be located at any group of 4 I/0 port address.
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II.

General:

Before installing the CTL102-A board in your system the address
must be selected by setting the switches on SWi. After deciding
which I/0 port address will be used to access the board in your
system, look up the address you have selected in table II-2 and

‘set the switches as shown. Be sure that switches 7 and 8 are open

while initially testing the board. Do not install any options

until you have tested the board. Inspect the board for shorts
or damaged components. Insure that all the IC's are properly
installed with pin 1 toward the S100 connector. Also check that
the proper IC type is in each location.

‘Carefully install the board in the system with power off, being
certain that pins 1 and 50 line up with the ground pins on the
8100 bus connector. Plugging the board in backwards will cause
damage to the board. After powering\on the system you may test
the CT102-A as follows:

1. Enter the I/0 address you have selected for the board and
write a HEX 22(decimal 34) to the board. The. fast set mode
will be selected and the minutes tens digit of the clock
will be selected for input. If necessary you may enter an
I/0 instruction in memory and execute it.

2. Read the I/0 address and the value read will be seen to be

changing at better than a 1Hz rate. If you have a front

panel the displays will be changing while reading the I/0

port. If you are using a software monitor a different

value should be obtained each time the I/0 port is read.

A program may be entered that reads the I/0 port and out-

puts its value to a display device if desired. The I/0

port only needs to be written once to select the mode and

the digit to be displayed. The digit selected may then be
read continuesly. '

Write a HEX 05 (decimal 5) to the I/0 port as in step 1.

. 4, Normal time display of the seconds units digit is now

selected. The digit read from the I/0 port should now

AW

increment at a 1Hz rate.
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5. Additional functions can be tried at this time by select-
ing the function from Table II-1 and writing the function
code to the I/0 port. If the board runs steps 1 through 4
successfully, you are ready to begin developing programs
for use with the board. Do not install a backup battery
option until all your programs that display the time and
date are operational.

If the CT102-A is to be accessed by a machine language program
remember that a 400 micrsecond delay is needed after outputing

a function code to allow time for the board to select the request-

ed digit. Most BASIC interpreters are slow so the delay is not

required and may immediately access the digit data after outputt-
ing a function code. There are several methods that may be usged
to convert the BCD data from the CT102-A into a usable form. ~The

~ BCD data can be direotly converted to ASCII by ORing a HEX 30
with the BCD digits as they are read. The ASCII data is usable

with display devices and may be used as string data in your pro-
grams. If any computation is to be performed with the data from
the CT102-A it will be necessary to convert the BCD data into a
series of numeric values representing MONTH, DAY, HOUR, MINUTE,
and SECOND. This is easily done by multiplying the tens digit
BCD value by 10 and adding it to the BCD units digit value. This
may be done in BASIC easily and the software examples in this
manual use this technique to store the time and date as numeric
type parameters. The BASIC PRINT command is used to display the
numeric parameters directly. If desired, the numeric values
could be converted to string data by BASIC. In this case the digits
are read one at a time and the BCD digit value is added to deci-
mal 48, This value is then converted to its equivalent ASCII

- character using the CHR$ command. String manipulation commands

may then be used to format the time and date for display.

If the months tens digit is zero, the clock ohlp outputs a
blank and the 7 segment to BCD converter outputs a HEX_OF (de01mal

_W;E§) when the digit data is read. A value of 15 for thls-dlglt
__must be converted to zero for proper display of the month value. ¢/ |

This is done in the software examples given in this manual. |
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Table TI-1 Clock Functions 2!
/?,
Decimal B
Output Digit Function
Value  Hex  Selected ~ Selected
0 00} Hour Tens — Read Time
1 01 Hour Units " "
2 02 Minute Tens " "
3 03 Minute Units " "
L Ok Second Tens " "
5 05 Second Units- " "
8 08 Month Tens Read Date
9 09 Month Uni;;} » "
10 04 Day Tens. " "
11 0B Day Units] " "
16 10 Hour Tens Slow Time Set (2Hz Count)
17 11 Hour Units " o " "
18 12 Minute Tens " " " u
19 13 Minute Units " " " "
24 18 Month Tens Slow Date Set (2Hz Count)
25 19 Month Units "o " "
26 1A Day Tens woo. " "
27 1B Day Units " " " I
32 20 Hour Tens Fast Time Set (50Hz Count)
33 21 Hour Units " " " "
34 22 Minute Tens " " " "
35 23 Minute Units " " " "
4o 28 Month Tens Fast Date Set (50Hz Count)
W1 29 Month Units " " " "
42 2A Day Tens " . " "
43 2B Day Units " " " "
55 37 Reset Time To 00:00:00
63 3F Reset Date To 12:00
II-3
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TABLE II-2

1/0 PORT ADDRESS SELECT
SW1 SW2 SW3 SWh SW5 SWé
DECIMAL A7 A6 As Al A3 A2
ADDRESS RANGE 1-16 2-15 2-14 3-13 5-12 6-11
0-3 X X X X X X
4-7 X X X X X
8-11 X X X X X
12-15 X X X X
16-19 X X X X X
20-23 X X X X
24-27 X X X X
28-31 X X X
32-35 X X X X X
36-39 X X X X
S ho-43 X X X X
Ry by X X X
48-51 X X X X
52~55 X X X
56-59 X X X
60-63 X X
6h-67 X X X X X
68-71 X X X X
72-75 X X X X
76-79 X X X
80-83 X X X X
84-87 X X X
88-91 X X X
92-95 X X
96-99 X X X X
100-103 X X X
104-107 X X X
108-111 X X
112-115 X X X
116-119 X X
120-123 X X
124-127 X

X

= Jumper installed switch on.
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TABIE II-2 cont.

- I/0 PORT ADDRESS SELECT
SW3

| SW1 SW2 SWh SW5 SWé

DECIMAL A7 AS A5 Al A3 A2
ADDRESS RANGE 1-16 2-15 3-14 4-13 5-12 6-11

128-131 X X X X X

132-135 X X X X

136-139 X X X p

140-143 X X X

144147 X X, X X

148-151 X X X

152-155 X X ‘ X

156-159 X X

160-163 X X X X

16L-167 X X X

168-171 X X X

172-175 X X

176-179 X X X

180-183 X X

184-187 X X

188-191 X

192-195 X X X X

196-199 X X X

200-203 X X X

204-207 X X

208-211 X X X

212-215% X X

216-219 X X

220-223 X -

2214227 X X X

228-2131 X X

232-235 X X

236-239 X

240-243 X X

244247 X

248-251 X

252-255

X

= Jumper installed or switch on.
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I1I.

Software

The Time and Date is accessed by outputing a function code
and then reading the BCD digit data that was selected by the

funtion code. Table II-1 contains a list of the wvalid func-

tion codes. Output operations will select a funection, and
input operations will read digit data at any of the four

addresses within the selected address range.

Two BASIC program examples are provided in the rear of the
manual. The first program shows how to set the time and date
as well as read time and date. The second program is intended
for displaying the time or date while manually setting the
clock (battery backup option installed).

Things to consider when writing your own programs:
1. It takes up to 500 microseconds for digit data to

become stable after selecting a digit with a function

code. A 1 millisecond delay between the function
code output and the digit data input instruction is
advisable. Interpreters are usually much slower
than this but the delay would be necessary in a
machine language routine.

2. The date month tens digit may be a blank due to
leading zero blanking performed by Ul. The BCD data
presented by U5 for a blank will be 15 (hex OF).
This value must be converted back to zero for a
proper date value (see line 65 of the first BASIC
program).

3. When the minutes count past 59 the hour will be
counted by one., It is desirable to initially set
the hour to the desired value minus one (see line
165 of the first BASIC program). The same is true
of the month and day when setting the date (see line
25 of the first BASIC program)., Likewise, the date
should be set after the time because the date will
be counted when the time counts past 23:59.
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The day of the month will always couné to 31 before
advancing the month, The day will have to be advanced
at the end of the month having 28, 29, or 30 days.

It is possible to read the clock while the digits

are counting. An incorrect value will be obtained
under these conditionsg. " This will occur most often
when reading seconds digits or when seiting the clock.
To avoid reading bad data, the clock should be read
twice, and the compared. If the data is different,

it indicates a count has taken place and the data

should be read again. When two consecutive reads
produce identical data, it gurantees that the data
was not read while the clock was counting. The BASIC
program examples do not use this technique in order
to keep them simple. The mis-~read of data occurs so
seldom, that it is not a problem when using visual
display only. If the clock data is to be recorded
permanently on printed or storage media it would be
wise to insure its accuracy.
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IV, Circuit Description:

The clock board is accessed when comparitor U7 detects the
— address selected at SWl., If an input I/0 operation is being
performed the SINP will go high and gate U9 will enable bus
drivers U10 and a portion of Ull. The top 4 bits of the
S100 DI bus (data-in) are provided with zeros and the lower
L bits are provided with BCD data from U5,

When an I/0 output operation is performed, the SOUT signal
will go high and a low‘signal will be presented to pin 2
of Ull. This low will enable into the clock input of U8
when the PWR write strobe at pin 77 goes low. When the
PAR signal returns high the clock input to U8 will transi-
tion high and latch the output data from the S100 DO bus.,

The 6 outputs of latch U8 are level shifted to the clock
circuit voltages by U3. The lower 3 signals go to U4 which
selects a clock digit to be output from the clock chip Ul.

The digit scan oscillator is stopped on the selected digit
by shorting the selected digit output to the Jjunction of

— R17 and C8 (digit scan oscillator RC network). The scan
oscillator will free run until the selected digit is present.
This circuitry will select a digit in a maximum of 500 micro-
seconds, It is not necessary to delay reading a digit after
it is selected by interpreter type languages such as BASIC,
as they are slower than the clock circuitry.

The upper 3 bits of the signal from U8 and U3 are used %o
control clock functions of Ul such as TIME/DATE select
fast set, and slow set. U2 and U6 form a time base circuit
which provides the clock circuit Ul with a crystal controlled
50 Hz time reference. C7 is used to trim the crystal frequency
for maximum accuracy.

The selected clock digit appears as 7 segment data at Ul
and is converted to BCD by U5.
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Backup Battery Option:

1,

Cut etches

C to D.

E to F.

H to J.
Connect the negative side of the backup battery
to point A and the positive side to point B.
NOTE:

The fast set function is now controlled by
switch 7 on SW1 and slow set function is now
controlled by switch 8 on SW1. The clock is
manually set using these switches. The switches
are left open for normal timekeeping operation.
An example of a manual set program is included.
This program should be run when setting the
clock with the backup battery option. Do not
attempt to use the software clock set function
(etches E to F and H to J uncut) as the clock
setting will change when the system is powered
down and defeat the purpose of having the battery.

If it is desired to have battery backup and
still set time and date through software, proceed
as follows: :

Do steps 1 and 2 above.

Wire a double pole, single throw switech to

pads H, J, E, and F as shown in Figure A-1.
You should locate the switch external to the board.
Be sure to make the leads long enough when wiring
to the pads. Leave the switch in the off position
for normal operation to protect the time setting

when powering the system on or off. Only turn the

gwitch on when it is desired to set the time or
date through software and turn it off when setting
ig completed. I '

J o——-——«—é”ao———-——o H

F 0-———'—0l"‘—'0"————0 E

1
Figure A-1
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Backup Batterv Considerations:

Cosiderable blank space exits on the board. Certain
battery types can be mounted directly on the circuit
board. Do not use battery types that will be damaged by
heat from adjacent circuit cards. Also, beaware of
batteries that may leak corrosive chemicals into the
system,

Lead-acid batteries of the sealed type make excellent
backup sources. They have large capacities and can be
trickle-charged with simple circuits. Ni-cad batteries
do not usually respond well to trickle-charging due to
"memory" effects. Ni-cad batteries may lose most of
their usable capacity in standby mode. They can fail
shortly after they are called upon to backup the clock
circuitry. If Ni-cads are used, they should be dis-
charged periodically and re-charged to insure that they
‘retain full capacity.

Do not attempt to trickle-charge carbon or akaline
type batteries for long periods of time. Even a small
amount of charge current will eventually ruin the
battery. ‘ '

Some calculator manufacturers have removable combina-
tion charger and battery packs (Texas Instruments bat-
tery kit RK2)., These may be mounted on the board and the
110 volt charger can be permanently rlugged in seperate
from the system so the batteries are charging while the
system is powered off.

When using a lead-acid battery, a trickle-charge cir-
cuit such as the one shown in figure A-2 can be used to
keep the battery charged when the system is powered
down.




tinVAL Eij.{t{ﬁ( . low
S | 4 1 AnF
eE ‘
ad brint sy —i12v 7 cleck £/
: S
oy o rop y! 4 —'} 7e ;:of'nf A
Fuse pay on clock bezr/

Figure A-2 Backup battery trickle-charge circuit
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55070 200 :
48 IMFUT “WHATD Iz 'HE DRIE. g, By s ML D
45 IF M= jHEN 149
17 IF D=l THENR 143
o2 [F Mo L2 FhEM 19 . _
™ 2% [F M=l [HEN LET C=12 ELSE LET C=M-1 REMARK SEF MOMIH-L INETSALLY
ZE IF b o> 31 IHEM 14
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Su D01 12E. 4 REMERE (ONTH FERS & FASD SEV
EE F= {MFLAZZE sl
65 IF P\ o= 158 (HEW LEl A = 4
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108 OUT L9 26 REMARK DRy TENS & SL0M SEL
A48 H={HP LSS 3
426 UUL A2S. 27 REMARE DAY UNIFS & SLod SET
CoAXS PR+ NP 2SS
135 (F B<F FHEN GusUB ¢79
148 IF B>l (HEW 1w _
141 U7 3:03. 24 REMARE MONTH TENS & SLOM SET
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4147 IF BerxMM THEN 198
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~ U BASIC-E COMFILER WER 21 :
1: 18 IMFUT “TIME OR DATE "5 If
o 26 IF I§ = "0 THEM 10
Tk IO IF I = "T" THEN 298
44 48 GOTO 18 :
] S: 180 OUT 12%.8 REMARK MOMTH TENS
~ 6% 110 A=INPCLIS #18
74 126 IF A=158 THEM LET A=9 REMARE BLAMNKED LERDING ZERO
S+ 139 OUT 128, 9 REMARK MONTH UNITS
Dk 140 M=R+INPCLZED '
18¢ 155 OUT 125, 18 REMARK DAY TEMS
A% 158 A=INFCARB i+l
12+ A79 OUT 122, 11 REMARK DAY UNITS
1%% 4158 D=A+INPCL128y
1494 198 PRINT M:":":D
154« 195 GOTD 168
46: 268 OUT 125, 6 REMARK HOUR TENS
17% 248 A=INF{1ZS1+10
4184 220 OUT 128.1 REMARK HOUR UNITS
19% 233 H=A+INFoLzs)
28% 298 OUT 125, 2 REMARE MINUTE TENS
21%« 258 A=INFCLZS)wL1A
2ax 268 OUT 125, 3 REMARK MINUTE UNITS
2% 27O M=A+INF{L25)
24% 28R OUT 128. 4 REMARK SECOND TENS
25% 96 A=INP (LIS #16
26% 32E8 OUT 123, 5 REMARK SECOND URITS
27% 318 S=A+INP(125)
25% 326 PRINT Hi “: """ S
Fo% 22O GOTO 260
30+ 348 END
— @ ERRORS DETECTED




PIME. BAG . _ PAGE 1

19 REM *****%* MICROSOFT DISK BASIC, RUNNING UNDER CP/M *kxxkx
20 REM *** REV, BY HARRY KAEMMERER B7/14/1979 **%

30 REM *** PGM TQ DISPAY TIME AND DATE OF COMPU/TIME MODEL T1g2A CLOCK ***
48 REM *** GSET DISPLAY SCREEN WIDTH ***

" 50 WIDTH 80

60 REM **% CLEAR SCREEN COMMAND ***

76 PRINT CHR$(12)

80 REM : :

90 REM *** CHANGE Pl= TO DECIMAL ADDRESS OF YOUR STARTING PORT **%
199 REM *** ]192=CJHex ***

1184 Pl=192

120 H=23:V=0:GOSUB 680

138 PRINT" TIME ",

140 REM *** HOUR TENS **%

156 OuT Pl1,6

160 Bl=INP(P1l)}

170 REM *** HOUR UNITS **%

186 QUT P1,1

198 H2=INP(P1) :

200 REM *** MINUTE TENS **%*

219 OUT P1i,2

223 M1=INP(P1l)

230 REM *** MINUTE UNITS ***

248 OUT P1,3

250 M2=INP(P1l)

260 REM *#** SECOND TENS ***

278 OUT P1,4 :

280 S1=INP(Pl)

298 REM **%* SECOND UNITS *#*%

399 OUT P1,5

3168 S2=INP(P1l)}) i

320 REM *** ELIMINATE SPACES BETWEEN NUMBERS BY CONVERTING TO STRINGS ***
330 H1$=CHR${H1+48) ' '
340 H2$=CHRS(H2+48)

350 M1$=CHRS$(M1+48)

360 M25=CHRS(M2+48)

3790 S1$=CHR$(S1+48)

380 S25=CHRS${S2+48)

392 PRINT Hl$;H2$;":';M1$;M2$;":“;Sl$;52$;

409 PRINT" DATE ";

416 REM *** MONTH TENS #*%%

429 OUT P1,8

430 M1=INP(P1)

440 IF M1=15 THEN M1=0

450 REM *** MONTH UNITS **=*

460 OUT P1,9

478 M2=INP(P1l)

4800 REM **% DAY TENS *%%

496 oUT P1,10

580 D1=INP(Pl)

518 REM *** DAY UNITS *#**

528 OUT P1,11

538 D2=INP(P1) :

540 REM *** ELIMINATE SPACES BETWEEN NUMBERS BY CONVERTING TO STRINGS **+*
550 M1$=CHRS$(}M1+48)

560 M2$=CHRS(M2+48)

570 D1$=CHRS${D1+48)

580 D2$=CHRS$(D2+48)
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TIME.BAS ' PAGE 2

598 REM *** CHANGE NEXT LINE TO CURRENT YEAR **%
600 PRINT M1$;M2$;"/";D1$;D28;"/19797
616 PRINT:PRINT |

~_ 628 END
638 REM ~——mmme e e e
648 REM **+ CURSOR CONTROL SUB. *k
658 REM ==-——m=—n———-
668 REM |
676 REM H=HORZ V=VERTICAL
689 OUT 1,3
698 A=INP(8) AND 128:IF A<>@ THEN 699
768 OUT 1,H
710 A=INP(8) AND 128:IF A<>@ THEN 718
728 OUT 1,V
738 A=INP(0) AND 128:IF A<>0 THEN 730
740 RETURN
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10 REM **%%*% MTCROSOFT DISK BASIC, RUNNING UNDER CP/M *hkhokkk
28 REM *** RFY, BY HARRY KAEMMERER B7/14/1979 *%%
38 REM **% PGM TO RUN COMPU/TIME CLOCK BOARD MODEL T1@2A **%*
‘48 REM *** gpET DISPLAY SCREEN WIDTH ***

58 WIDTH 885

68 REM *** CLEAR SCREEN COMMAND **%

76 PRINT CHR$(12)

80 REM *** CHANGE Pl= TC DECIMAL ADDRESS OF YOUR STARTING PORT **#*
99 REM *** ]G92=CQHex *** ' : :
160 P1=192

11@ REM *** GOTO START OF MASTER PROGRAM %%+
120 GOTO 1278

138 PRINT

140 PRINT'INVALID DATA DO IT AGAIN'

158 PRINT

169 INPUT"WHAT IS THE DATE MO,DY":M,D

179 IF M= THEN 138

180 IF D=¢ THEN 130

199 IF M>12 THEN 13@

200 REM *** SET MONTH -1 INITIALLY *%%

‘216 IF M=) THEN C=12 ELSE C=M-1

228 IF D>31 THEN 130

238 PRINT®SETTING DATE"

240 REM *** MONTH TENS & FAST SET **%%

258 OUT P1,49

268 A—INP(Pl)*lﬂ

278 IF A=150 THEN A=8

280 REM *%** MONTH UNITS & FAST SET *%*

299 OuUT P1,41

- 309 A+INP(P1)

319 IF B<>P THEN GOSUB 1669

328 IF B<>C THEN 258

‘330 REM *** DAY TENS & SLOW SET **x*

349 OUT P1,26

350 A=INP(Pl)*1p

360 REM *** DAY UNITS & SLOW SET *** .

37¢ ouT P1,27

380 B=A+INP(P1)

3990 IF B<>P THEN GOSURB 1740

46¢ IF B<>D THEN 348

419 REM *** MONTH TENS & SLOW SET #*%

4208 OUT P1,24

4390 A=INP{P1l)*1¢

4490 IF A=159 THEN A=0

450 REM *** MONTH UNITS & SLOW SET *%*=*

468 OUT P1,25

470 B=A+INP(P1}

488 IF B<>P THEN GOSUB lé66@

490 IF B<>M THEN 340

568 ouUT Pl,P

510 GOTO 1272

520 PRINT

530 PRINT"INVALID DATA DO IT AGAIN®
540 PRINT

550 INPUT"WHAT IS THE TIME. HR, MI™:;H,M

568 IF H>22 THEN 529

570 REM *** SET HOUR ~1 INITIALLY *%%*

580 IF H=0 THEN C=23 ELSFE C=H-1
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599 IF M>59 THEN 5208

680 PRINT"SETTING TIME"

618 REM *** HQUR TENS & FAST SET *%*
6206 OUT P1,32

638 A=INP(P1l)*1p

640 REM *** HOUR MINUTES & FAST SET **%
658 OUT P1,33

6686 B~A+INP(P1)

678 IF B<>P THEN GOSUB 166%

688 IF B<>C THEN 620

690 REM *** MINUTES TENS & SLOW SET ***
768 OUT P1,18

718 A“INP(Pl)*lﬂ

720 REM *** MINUTES UNITS & SLOW SET *%*%
7386 OUT P1,19

746 B=A+INP(P1)

756 IF B<>P THEN GOSUB 1788

968 IF B<>M THEN 788

778 REM *** HOUR TENS & SLOW SET **#
780 OUT P1,16

798 A—INP(Pl)*lB

800 REM *** HOUR UNITS & SLOW SET ***
8i¢ OUT P1,17

828 B=A+INP(P1)

838 IF B<>P THEN GOSUB 1668

840 IF B<>H THEN 780

858 OUT P1,0

860 GOTO 1279

876 REM **** START OF MASTER PROGRAM *#%%
888 PRINT

89¢ PRINT"INVALID DATA DO IT AGAIN"
96@ PRINT

918 PRINT"TYPE <T> FOR TIME & DATE."
928 PRINT"TYPE <RT> TO RESET TIME, ™
930 PRINT"TYPE <RD> TO RESET DATE." .
948 PRINT"TYPE <S> TO ADVANCE TO NEXT MINUTE & ZERC SECONDS."
958 INPUT"TYPE <E> TO EXIT PROGRAM“ I8
960 IF I1$="RT" THEN 540

970 IF IS$="RD" THEN 156

988 IF IS="T" THEN 1278

99 IF I$="S" THEN 1590

148¢ IF IS$="E"™ THEN 17490

1910 GOTO 8849

18208 REM

1938 PRINT

1849 PRINT®™ DATE “;

18506 REM *** MONTH TENS *%*%*

1466 OUT P1,8

1870 M1i=INP{P1)

1680 IF M1=15 THEN M1=8

1698 REM *** MONTH UNITS *kk

1186 OUT P1,9

1110 M2=INP{P1)

1120 REM *** DAY TENS ***

1138 OUT P1,10

1149 D1=INP(P1)

1150 REM *** DAY UNITS *#**

1168 QUT P1,1l1
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1178 D2=INP(P1)
1188 REM *** ELIMINATE SPACES BETWEEN NUMBERS BY CONVERTING TO STRINGS k%
1196 M1$=CHR$(M1+48)

e 12068 M2$=CHRS$(M2+48)
1219 D1$=CHRS{D1+48)
1228 D2$=CHRS$(D2+48)
1238 REM *** CHANGE NEXT LINE TO CURRENT YEAR **%%
1240 PRINT M1$;M2$:“/";Dl$:D2$;'/1979"
1258 PRINT
12608 GOTO 948
1270 PRINT CHR${12)
1280 PRINT
1298 PRINT" TIME *;
1300 REM *** HQUR TENS **%
1310 OUT P1,0
1326 Hi= INP(Pl)
1330 REM *** HOUR UNITS *%%*
1340 ouT P1,1
1358 H2=INP(P1)
1360 REM *** MINUTE TENS **%
1378 OUT P1,2
1388 M1=INP(Pl)
1398 REM *** MINUTE UNITS *kk
1400 ouT P1,3
1416 M2= INP(Pl)
1428 REM *** SECOND TENS *%%
1436 OUT P1,4
1448 S1=INP{P1l)

L 1458 REM *** SECOND UNITS **#%
1468 OUT P1,5
1470 S2=INP(P1l) _
1488 REM *** EI,IMINATE SPACES BETWEEN NUMBERS BY CONVERTING TO STRINGS ***
1490 H1$=CHRS$({H1+48)
1588 H2$=CHR$(H2+48)
1518 M1$=CHRS$(M1+48)
1520 M2$=CHR$(M2+48)
1538 S1$=CHRS$(S1+48)
1540 S2$=CHR$(S2+48) _
1558 PRINT Hl$;H2$;“:“;MIS;M2$:“:':SI$;SZ$;
1568 GOTO 1§48
1578 REM --- SUB. STARTS HERE ——-
1580 REM *** MINUTE UNITS & SLOW SET *%x
1598 OUT P1,19 -
1600 A=INP(P1)
1616 B=INP(P1)
1628 REM *** CONTINUE UNTIL MINUTES TOGGLE #**%*
1630 IF A=B THEN 1616 '
1648 ouT P1,8
16580 GOTO lZ?ﬂ
1660 P=B
1679 PRINT P
1688 RETURN
1698 REM ——-
1766 P=R

~— 1718 PRINT®:":;P
1728 RETURN :
1738 REM *** END OF PROGRAM, CHANGE NEXT LINE TO YOUR END STATEMENT *#+%
1740 END
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18 REM ****** MTICROSOFT DISK BASIC, RUNNING UNDER CP/M **x%*x
-28 REM *** RFV, BY HARRY KAEMMERER 07/14/1979 *** :
30 REM **#* PGM TO AUTO DISPLAY & UPDATE TIME OF COMPU/TIME

40 REM CLOCK MODEL TI102A **%*

59 REM

60 REM *** SET DISPLAY SCREEN WIDTH **+*
79 WIDTH 80

80 REM *** CLEAR SCREEN COMMAND **%
9¢ PRINT CHR${(12)

109 REM

119 REM *** CHANGE Pl= T0O DECIMAIL ADDRESS OF YOUR STARTING PORT *%%
1266 REM *** ]192=CHex **%*

138 P1=192

140 X=0 .

150 H=23:V=0:GOSUB 780

169 IPF X=1 THEN PRINT CHER5(8)

17¢ IF X=6 THEN PRINT" TIME ";

180 REM *** HOUR TENS #*%%*

190 QUT P1,8

208 H1=INP(P1l)

218 REM *** HOUR UNITS *x+*

228 OUT P1,1

239 H2=INP(P1) ‘

240 REM *** MINUTE TENS *%*

256 OUT Pl1,2

260 M1=INP(Pl) -
276 REM **% MINUTE UNITS ***

280 OUT P1,3

290 M2=INP(Pl)

308 REM *%** SECOND TENS *#*%

316 OUT P1,4

320 S1=INP{Pl)

330 REM *** SECOND UNITS ***

348 OUT P1,5

358 S2=INP(P1l)

368 T1=H1+HZ24M1+M2+S1+852

378 IF Ti=T2 THEN 189

388 T2=T1 - _

380 REM *** ELIMINATE SPACES BETWEEN NUMBERS BY CONVERTING TOQO STRINGS **#%
408 'H1$=CHRS$(H1+48)

419 H2$=CHRS{H2+48)

420 M1$=CHRS$(M1+48)

430 M25=CHRS$(M2+48)

440 S1$=CHR$(S1+48)

450 S23=CHRS(S2+48)

460 IF X=) THEN H=29:V=f:GOSUB 788
476 PRINT H1$;H2$:“:“;Ml$;ﬂ2$;":“;$l$:82$;
480 IF X=1 THEN 168 :

496 PRINT" DATE ";

508 REM *** MONTH TENS **x*

516 OUT P1,8

528 M1=INP(P1l)

5380 IF M1=15 THEN Ml=g

540 REM *** MONTH UNITS **%*

558 QUT P1,9 -

560 M2=INP(P1l) :

570 REM **% DAY TENS **%

584 OUT P1,18
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590
600
610
620
630
6480
659
660
670
680
690
708
718
720
730
748
7150
760
770

780

798
800
816
820
830
840

D1=INP(P1) |

REM *** DAY UNITS ***
ouT P1,11

D2=1INP(P1)

PAGE 2

REM *** ELIMINATE SPACES BETWEEN NUMBERS BY CONVERTING TO STRINGS ok

M1$=CHRS (M1+48)
M2$=CHRS$ (M2+48)
D1$=CHRS$ (D1+48)
D2$=CHRS$ (D2+48)

REM *** CHANGE NEXT LINE TO CURRENT YEAR ***

PRINT M1$;M2$;'/“;Dl$;02$:"/19?9“
PRINT: PRINT
X=X+1

REM -mmmm—me e m o e
REM *** CURSOR CONTROL SUB. ***
REM —mmmme————nm— e —— o e =
REM

REM H=HORZ V=VERTICAL

OUT 1,3

A=INP (@) AND 128:IF A<>@ THEN 798
OUT 1,H

A=INP(0) AND 128:IF A<>@ THEN 818
ouT 1,V |
A=INP(#) AND 128:IF A<>@ THEN 830
RETURN
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bv)
30
34
11}
&0
70
8o
9%
109
110
126
i30
140
159
140
179
1890
190
200
219
220
2390
FRE
: 240
T 250
260
270
290
3ﬁ0
a 310
- 329
et 330
340
35390
360
3565
370
380
370
{00
410
450
£40
1590
KEA

td

—

REM TIMESETZs
REN DEVELOFEW BY UK.

BIM J&(24)

A

ILHR$\J)\'LHH$\9J)

244NREM
OUT 8
CL1=1INF(E)

WF Cil=15 THeN Cl=v

au’( F»9
Ce=INF{F)
ouT Far1v
Di=1NF(P)
OuT Pr1l
B2=1INF{F)

L.

n FROGRAM TO READ

TirE COMT INUOUSLY
WINTERS s

b3=11k10 4= D34BINCE=0ia10\L4=C3+02

OUT F0
Hi=1INF(F)
GuUl Fsl
HEZ=IiNF{P)
BUT P2
Hl=Ink(F)
OUT K3
He=INK(F)
55 KRETURN
pUY Fed
S1=iNP(F D
GuUT FD
sr=InNECR )

10 CONTINUe

Hi$=CHRB(HL+48 NHI$=CRR$(HIH48)
M13=CHRS HIF48 NH2S=CHR$(HIH48)
§19=CHRSE S1+43N\B2$=LHRE$( B2 +40)

D13=CHR4$C

Li+48 8D

=CHRS( L8 )

C1$=CHR$ L1446 1 C23=0HRICEH4E)D

Jis= " 1A

TE

MRS EEET SUNISS= VY

"\d

12

4=

FOesTY

o 17 ll!

J$=J1$+Cl$+52$+J2$+D1$+ng+Jo$fnia?anrd+w+ﬁ1$+ﬁ2$+d4$+51$+52%

t.J%y\ICHR
IF D4=2Y
IF D4=39

$( 13 )
AND
ANLL Cé4=2

C4=2 THEN 379
THEN 400

IF Y<>80 OR Y64 Ok Y4:48

OUT Fsl7
OUT Fe2s
auT Fe2/
GUID 1690
iF Did=31
aut Fe27
070 169
WY

AR (C4=4 OH

Cied

ELGE 360
EL G 430
DK Y e Tq.l

L

LT

Ok

Ok

T+>%6 OR

Cd=1L) THEN 440 ELGE 140

e,

Tu00 THEN 380 Elbs

J\\: iy

-



