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PREFACE

This manual is intended to provide
as complete an understanding as possibie
of the hardware and software features of
the CCS Model 7424 Calendar/Clock board.
At the same time, we recognize that many
APPLE owners want to be able to plug a
bocard in and wuse it without having to
wade through extensive discussions of
hardware and software theory. For those
of you in the latter category, Chapter 2
and Sections 1-4 of Chapter 3 provide
all of the Information necessary for the
set-up, Installation, and operation of
the 7424. More curlous users and those
planning to write +their own software
will want +to read the manual in its
entirety.

A number of addresses referred to
Iin the text depend on the number of the
slot in which the 7424 s installed. We
use "n" throughout the text to represent
the siot number.
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CHAPTER 1

THEORY OF QOPERATION

The CCS Model 7424 Calendar/Clock
Module is an addressable real time clock
which counts seconds, mlinutes, hours,
days-of-week, dates, months, and years.
I+ automatically adjusts for leap vyear,
and may be set for weither a 12 hour
(AM/PM) or 24 thour format. Normally
operating on +5 volts from the APPLE
I1's power supply, +the 7424 Calendar/
Clock wiill contlinue time-counting
functions down to +2.2 volts, allowing
back-up batteries +to preserve accurate
time-keeping when the computer is
powered down. Three on=board jumper-
selectable drivers provide a range of

.capabilities without requiring a

substantial t+ime iInvestment In software.
For those users who want or need to
create their own software, ample memory
space is provided on=board.

1.1 THE 5832 CLOCK/CALENDAR CHIP

The heart of the 7424
Calendar/Clock Module I's a 5832
Microprocessor Real-Time Clock/Calendar.
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This device uses a 32.768 kHz crystal to
count seconds, minutes, hours, days,
months, and vyears. These counts are
addressed one decimal digit at a time
through inputs AO-A3, and are output in
binary-coded-decimal (BCD) digits
through D0O-D3 when +the READ input is
high. A high to the WRITE input allows
setting of the time data diglt addressed
through AO0-A3. (See Table 3.1 for the
address codes for each time data digit.)
A high to the HOLD input maintains all
counters In a static state, ensuring
error-free reading and writing; accuracy
is unaffected as long as HOLD is high
for less than a second. A low to the CS
input disables inputs and ocutputs, buft
does not affect time counting.

1.2 PROGRAM MEMORY

Three separate driver programs are
available on-board Iin a 1Kx8 2708 EPROM
(U1), each fitting 1Into a 256=byte

block. The fourth block is empty, and
may be used to store wuser-generated
programs. Jumpers A8 and A9 control

address inputs A8 and A9 of the EPROM,
allowing you to select which ot the four
256~byte blocks will be enabled with the
board (see Table 2.1),

Sockets are included on-board for
the addition of two 256x4 RAMs or ROMs;
the memory chips themselves must be
provided by the user. Users who plan to
create their own software for the 7424
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may want to take advantage of the
256-byte ROM/RAM option rather than risk
losing the three programs in the 2708
when burning in a fourth. |f ROMs or
RAMs are installed, the EPROM must be
remcved from the board.

1.3 SELECTION LOGIC

-1/0 SEL and -DEV SEL, along with
R/-W and A0, are the primary signals

involved in +the 7424's control logic.
-{/0 SEL low enables the Program EPROM,
U9, a bi-directional data buffer, is

enabled by a low on either -1/0 SEL or
-DEY SEL; when both inputs are high, a
transistor shuts off power +to U9 in
order to conserve power. Direction of
data transfer through U9 1Is determined
by the R/-W line.

When -DEV SEL is low and AO is
high, the trailing (rising) edge of a
low write pulse on R/-W clocks U8B, the
Clock Address Flip-Flops. Thus a write
to an odd address between $C0(8+n)0 and
$CO(8+n)F latches data from the 7424
data bus +to the inputs of the 5832,
Data bits DO-D3 address one of the
5832%s BCD digits, D4 controls the Hold
Input, and D5 Is tied to Chip Select.
The digit addressed can be read at any
even address between $C0(8+n)0 and
$CO0(8+n)F; Read Is high when -1/0 SEL
is high and Write (see below) is low. A
write to the same location <changes +the
value of the diglt addressed +to the
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value on data lines D3-D0 (or to 00 in
the case of seconds). When AO is low,
lows on ~DEV SEL and R/-W force the
Write input high (if the input line is
Jumper-enabled).

1.4 INTERRUPTS

The 7424 1Is capable of generating

interrupts periodically. The P
(Programmable Interrupt) jumpers 1-4
allow interrupts every 1/1024 second

(#4), every second (#3), every minute
(#2), or every hour (#1). Pulses with
these intervals are available at DO-D3
when AO0-A3, CS, and READ are all high
and HOLD is low. {The last condition is
not necessary for the 1024 Hz square
wave on DO.) The pulses on D1-D3 have a
duration of 122.1 microseconds. D! and
D2 pulse low, while D3 pulses high.

Interrupts are enabled when +three
conditions are met: 1) data bus lines
D0-D3 are high; 2) D6 is high; 3)
neither -1/0 SEL nor =-DEV SEL is active.
D0-D3 high cause the periodic pulses to
be output by the clock. A low on D6,
-DEY SEL, or -1/0 SEL pulls +the
Interrupt Flip-Fiop's Preset input low,
disqualifying the clocking of the

flip-flop and forcing -IRQ {the
flip-flop's Q output) high. This
prevents generation of an interrupt

request by a read from or write to the
5832.
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The Interrupt Flip-Flop is clocked
by the Phase 0 clock signal (pin 40).
| f one of the PIE jumpers is installed,
a periodic pulse from the 5832 wil!l be
clocked into the flip~flop, forcing -IRQ
low. Running the 7424 driver resets the
Interrupt Flip-Flop, removing the
interrupt request.
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CHAPTER 2

SET-UP AND INSTALLATION

2.1 BATTERIES

o {
If you wish +to take advantage of
the battery back-up capability of +the

7424, you will need to purchase and
instalil batteries. The batteries are
readily available and easily instalied.
Batteries that will work include:

Eveready EB675
Mallory M675
Burgess Hg-675

To Instali the batteries, simply [Iift
the tops of” the «clips and insert the
batteries. Make sure that the batteries
are securely in place before you install
the 7424 in your APPLE.

lf you do not instal!l batterles,
you will need to set the 7424 each time
you turn the power on, and will need +to
leave the Write Enable jumper

permanently set to EN.
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2.2 SETTING THE JUMPERS

Before you install the 7424 in your

system, you wiil need to configure the
jumpers for the options you desire. 1 f
you plan to use one of the programs in

the EPROM, vyou must set the AB and A9
jumpers as indicated in Table 2.1 below.

A "Q0" indicates an installed jumper.

AS | A8 ROUTINE

o] 0 CLOCK (INPUT

1 TIME STRING
1 ¢} SCREEN DISPLAY
1 1 EMPTY
Table 2.1

If you plan +o install a pair of

256x4-bit ROMs or RAMs for storing a
custom driver program, you must remove
the EPROM from the board and set the
ROM/RAM jumper appropriately.

The Write Enale jumper enables or
disables writing to the 5832. It is a
good Idea to enable the line onily when

you want to set the 5832. You will need
to set the jumper +to EN before first
installing the board. After you have

installed the board and set the time and
date {(see Section 3.1}, we recommend
that you turn off the power to the APPLE

(batteries must be installed) and set
the jumper to the opposite (disabling)
position. This prevents accidental
writing to the 5832. In normal
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situations, you should not need +to set
the 5832 again for the life of the
battery, except to adjust for
daylight-saving time.

If you wish to enable programmabie
interrupts, jumper-connect Pl header pin
pairs 1, 2, 3, or 4 for the period
desired, as shown in Table 2.2 below.

JUMPER INTERRUPT PERIOD
Pt 4 | 1/1024 SECOND
P13 1 SECOND
P12 _ 1 MINUTE
P 1 1 HOUR
Table 2.2

2.3 INSTALLATION

Before vyou begin the installation
procedure, turn the computer off and
disconnect the power cord.

K********%****;*********l***%***********

3* *
*  WARNING: Do not remove the cover %
# of your computer if the power cord *
* is plugged in. You may Iinjure *
* yourself or damage your computer. *
* *
*b*******&****li**********************!*

Place the computer directiy in front of
you. Put the palms of your hands on the
back of +the computer and curl! vyour
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fingers around the rear edge. Gently
but firmly pull up untit vyou hear two
distinct pops. Don't Ii1ft the cover any
tarther. Slide it to the rear to remove
It from the computer. Inside, toward
the rear of the computer, you will see
elght 50-pin connecters. They are
numbered 0 through 7 from left to right.
Place the 7728 in any of these
connectors, with +the &exception of #0,
the leftmost; slot 0 does not have the
256~byte program area available. We
suggest that you use slot 4 (allowing
you to run programs written for Mountain
Hardware's APPLE Clock™, which must
reside in slot 4). Insert the <card by
holding it so that the component side of
the card 1Jis to the right. Align the
card edge Into the chosen connector and
gently push +the «card down until it is
firmly seated. Replace the computer
cover, and you are ready to try out the
board.

2,4 CALIBRATION

All 7424 Calendar/Clock Modules are

accurately set at the factory, but
shipping vibrations may In some cases
cause a board to be slightly fast or
slow. Shouid you find that your board

loses or galns time (from a few seconds
up to a minute or two in 24 hours), you
will need to adjust the variable
capacltor cz2, which fine~-tunes the
crystal-controlled clock frequency. - .
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Most users who find that their
calendar/clock modules need calibration
will have to use the adjust-a-bit~and-
check-the-results method. After deter-
mining the amount of time gained or fos*t
per 24 hours, insert a small screwdriver
blade into the siot at the top end of C2
and adjust slightly. Wait long enough

to determine the effect of +this
adjustment, then readjust accordingly.
Continuve +this process until you achieve

the accuracy you desire.

For those of you who have access to

a slx-digit frequency counter, there is
an easier way. Install Pl jumper #4,
then

POKE 49281 + (16*n),111

to enable the 1 KHz square wave at Pl4.
Adjust C2 as described above so that the
frequency of the wave at P14 is 1024.00
t+ .01 Hz.

The variable capacitor C2 also
allows you to correct for another
possible cause of diminished accuracy:
crystal aging.» Over the years, crystals
undergo a very slight but detectable

change in frequency. Since your 7424
should give you years of service,
sometime in the future you will probably

want to make a minor adjustment of C2.
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CHAPTER 3

SOFTWARE

Three slot-independent drivers
reside on~-board the 7424 in a 1K EPROM,
each routine occupying a 256-byte block.
Which block wili be enabled with the
board depends on the A9 and A8 jumpers,
as indicated in Table 2.1. User-written
routines may be stored in the fourth
block of the EPROM, or more safely in
Two 256x4 ROMs or RAMs.

3.1 SETTING THE CLOCK

When vyod have your 7424 set up and
installed, you will want to set the
clock/calendar to the correct date and
time. You could do so by separately
addressing each digit, but the task
would be tedious. The BASIC program on
the next page makes setting the clock
easy and quick. Simply enter and run
the program, answering the questions
asked. (Be sure that the Write Enable
Jumper is set to EN.)
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SOFTWARE

REM BASIC_PROGRAM TO SET TIME
REM FIND QUT WHAT SLOT THE TIMER IS IN
INPUT "WHAT SLOT_1S THE CLOCK IN? ;S
REM  COMPUTE SLOT BASE ADDRESS
BASE = -~ 16256 (16 * S)
REM SET YEARS
INPUT "WHAT YEAR (0-99)7 ";A$
GOsSuB 1000
REM CHECK FOR_ENTRY ERROR
IF A1 = 1000 THEN 70
POKE BASE + 1,59: POKE BASE,Al
POKE BASE + 60 POKE BASE, A2
REM SET MO
INPUT "WHAT MONTH (1-12}) 7 ;A3
IF VAL (A$) T 12 THEN 140
GOsuB 1000
IF A1 = 1000 THEN 140
POKE BASE + 1 57: POKE BASE,Al
POKE BASE + 1,58: POKE BASE A2
REM _SET DA YS
INPUT "WHAT DAY (1-31) 2 ";A%
IF VAL (A$) t 31 THEN 130
GOSUB 1000
IF A1 = 1000 THEN 210
POKE BASE + 1,55: POKE BASE,Al
POKE BASE + 1 "56: POKE BASE ,A2
REM FIND HOUR FORMA
INPUT "WHAT HOUR FORMAT (12 OR 24) ? ";B$
REM SET HOU )
INPUT "SET HOURS TO 7 ";AS$
{F VAL éAS) T THEN 300

GOsSuB 1000

IE A1 = 1000 THEN 300

IF B = "12" THEN INPUT “"AM OR PM ? ¥; C$
IF BY = ©24" THEN AZ = A2 + 8:C$ = ™

IF C$ = "PM" THEN A2 = A2 + 4

POKE BASE + 1,52: POKE BASE ,Al

POKE BASE + 1,53: POKE BASE,A2

REM SET M:Nufss
INPUT BSET MINUTES TO 7 ";A$
IF VAL (33) t 60 THEN 400"

IF Al = 1ooo THEN 400
POKE BASE + 1,50: POKE BASE, Al

POKE BASE + 1 ’51: POKE BASE A

INPUT "{iT RETURN TO START f;ME SECONDS
SET TO 00 "; s

POKE BASE +° 49 POKE BASE ,00

POKE BASE + END

REM ROUTINE fo GET VALUES TO SET

TIME AND DATA

Al = (A$)
IF Al £ 1 THEN A2 = 0:A1 = VAL (A$): RETURN
IF A1 = 2 THEN A2 = VAL ( LEFTS$ (A$,1)):
Al = VAL ( RIGHTS (A$,1)): RETURN
Al = 1000:A2 = 1000:RETURN
1 01
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3.2 CLOCK INPUT ROUTINE

The first routine loads calendar/
clock data into the first 17 locations
of the keyboard input buffer. To use
this routine in a BASIC program, four
statements are necessary:

60 IN#n (n=slot #)
70 INPUT X3
80 IN#O

S0 PRINT X3

Line 60 changes locations $38 and $39,
the APPLE's input vectors, to point +to
the 7424, Line 70, in which X may be
any character, causes the data to be
transferred +to the input buffer. Input
control Is returned to +the keyboard
(slot #0) by line 80. Line 90 prints
the data in the following format:

MM/DD hh:mm;ss.000

The above format ends with .000, which
are dummy characters and will not
change, in order to provide -
compatibility with the Mountain Hardware
Apple Clock™, which counts thousandths

of a second. Programs written for the
Mountain Hardware clock in which
fractions of a second are not critical
will run with the CCS 7424,
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3.3 TIME STRING ROUTINE

This program works only In
APPLESQOFT, which allows you to store up
to 255 characters as a string. The 7424
Time String routine continually rewrites
the correct hours, minutes, and seconds
into an eight-character string. To use
this routine, you must create a string
TI$ with eight characters, tncluding
spaces. {Any characters can be used, s0
go ahead and express yourself.) You

must enable perlodic interrupts by
Iinstalling one of the Pl jumpers. Once
it has been calied and interrupt

generatlon enabled, the routine will
write the correct time Iinto +the string
each time It Interrupts.

To start the clock storing data In
+he T1$ location, CALL 49152 + (256 *
n), the intiallzation entry point. The
INIT subroutine will load the normal
entry point of the routine Into $3FE and
$3FF, the Interrupt vector addresses, soO
that when the processor is Interrupted
i+ will turn control over to the Clock
Input routine. The routine searches the
strings for TI$ and, If it finds 1%,

transfers the correct time to the
string's elight bytes of memory, then
retfurns control to the processor. To
read the time, all you need to do Is
type in a simple command, PRINT TI$.
The time will be printed 1in the

following format:

HH/MM/SS

9r656¢5101
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If you set the <clock +to +the 12  hour
mode, the routine will not specify AM or
PM,

There are +two ways to stop this
routine from Jnterrupting your computer.
One is to disable all interrupts by
setting +the Interrupt status flag. To
do this, CALL 49405 + (256 * n). The
other way is to disable Interrupt
request generation by the 7424, To do
this, POKE a2 byte in which at least one
of bits 0, 1, 2, 3, 5 and 6 is low (300
works fine) +to $CO0(8+n)1,. ln either
case, the routine can be re-initlalized
as described above. f

Note: This routine's interrupts should
be disabled whenever vyou are adding
lines to or deleting Ilines from a

program. The routline uses the APPLESOFT
string pointers to find TI$ and when
lines are added there s a perljod of
time when the pointers do not refiect
the actual locations of the strings.

3.4 SCREEN DfSPLAY ROUTINE

This routine interrupts the
processor to maintain the correct time
in +the  upper rlight-hand corner of your
CRT screen. To use it you must enable
the 1 kHz interrupts by jumpering PIE 1.
The disptay format is similar to the TI$
format except that AM and PM can be
speclfled and colons replace the
slashes.

HH:MM:5S AM
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To wuse this program you must call
the enabling routine at $CnDO:

CALL 49360+(256 * n)

The periodic interrupts will continually
update the clock. Other programs may be
run as long as they are compatible with
the Interrupts; however, anything
written in the screen position reserved
for the time display will be overwritten
at the next interrupt. Interrupts can
be disabled by a CALL to 49395 + 256 * n
($CnF3), or by a POKE +to $CO(8+n)! as
described in Section 3.3.

3.5 WRITING YOUR OWN SOFTWARE

There are too many possiblilities
with a board llke the CCS 7424 for us to
make more than general comments about

wrliting software for It. Certain
firmvare routines of your APPLE are very
useful. The program Ilistings inciuded

In +his <chapter show how some of them
can be used, but you shouid already have
a pretty good idea of what is avallable
In your flirmware |f you are going to be
doing any very compllicated programming
for the 7424,

You will also need to know how to

communicate with the clock Itseif. This
is actually falrly simple. To latch the

Lh5626101
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address of a date or time digit, write
$2x +to $CO0(8+nl)1, where x is the code

for the desired data as given in Table
3.1, (The format of the clock address
byte is shown below. Bits 4 and 5

should be high to address the clock.)
Data may be read at $C0(B8+n)O0,. To
enable interrupt request generation by
the 7424, set the processor Interrupt
flag and write $6F to $C0(8+n)1 before
exiting. (Bit 6 high enables Interrupts
when bits 0-5 are all high.)

BIT 7 6 5 4 3 2 1 0
5832 - ! c A A A A
INPUT ¥ s L 3 2 1 0
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CLOCK INPUT ROUTINE

THIS ROUTINE INPUTS DATA WHEN CALLED.
THE SLOT NUMBER IS SIGNIFIED BY n.

Save P Reglster
Disable CPU Interrupts
Save Y

Get Siot Number

Multiply by 16

Save In Y Reg
Get Months Tens

Input
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9°¢

X307

ONI11S1T INTLNCYH LNdNI

JYYML40S

JYYML40S



e - pppemma o Tl R Sl RS O RER R e Ly

Cn1B-A9 29 LDA #529 Get Months Qnes
et I

n20- ATA,Y
Cn23-8D 01 02 STA BuF+1 Input
Cn26~A9 AF LDA #SAF ASEII /
Cn28-8D 02 02 STA BUF+2
Cn2B~A9 28 LDA #328 Get Date Tens
Cn2D~-99 81 CO STA ADDR,Y
Cn30-B9 80 COQ LDA DATA,Y

Cn33-8D 03 (2 STA BUF+3 Input
Cn36-A9 27 LDA #$27 Gef Date Ones
Cn38~99 81 CO STA ADDR,Y
Cn3B8-B9 80 CO LDA DATA,Y

Cn3E-8D 04 02 STA BUF+4 Input

Cnd1-A9 AQ LDA #3A0 ASCI| Space
Cnd43-8D 05 02 STA BUF+5 :
Cn46-A9 25 LDA #3$25 Get Hours Tens
Cn48-99 81 CO STA ADDR,Y

Cn4B-Bg 80 CO LDA DATA,Y

Cn4E~-29 03 AND $4#03 Mask Format Flags
Cn50-8D 09 02 STA BUF+6 Input

Cn53-A9 24 LDA #3$24 Gef Hours Ones
Cn55-99 81 CO STA ADDR,Y

Cn58-8B9 80 CO LDA DATA,Y

Cn5B-8D 0A 02 STA BUF+7 (nput

CnSE=-A9 23 LDA #%23 Get Minutes Tens
Cn60~99 81 CQ STA ADDR,Y

Cn63~B9 80 CO LDA DATA,Y

Cn66-8D OC 02 STA BUF+4 {nput

Cn69-A9 22 LDA #%22 Get Minutes Ones

- -

Cn6B-99 81 CO STA ADDR,Y

Cn6E-B9 80 CO LDA DATA, Y

Cn71-80 0D 02 STA BuF+$A I nput

Cn74-A9 21 LDA ¥$21 Gef Seconds Tens
Cn76-99 81 CO STA ADDR,Y

Cn79-B9 80 CO LDA DATA,Y

Cn7C-8D OF 02 STA BUF+$C [ nput

Cn7F=-A9 20 LDA #320 Get Seconds QOnes
CnB1~-99 81 CO STA ADDR,Y

Cn84-B9 80 CO LDA DATA,Y

Cn87-8D 10 02 STA BurF+$D Input

CnBA-A2 20 LDX #gZO Se UR Index
CnBC-AQ BF (4 LDA #58F Make 11 ASCII
Cn8E-3D 00 02 AND BUF , X

Cn91-9D 00 02 STA BUF ,X

Cn94-CA DEX

Cn95=-10 F5 BPL LPY Next Character
Cn97-A9 BB LDA #588 Get V¥

Cn99-80 08 02 STA BUF+8

Cn9C-8D 0B 02 STA B¥F+$B

Cn9F-A9 AE LDA #3AE Get " M

CnAl1-8D QOE 02 STA B¥F+$E Put After Seconds
CnA4-A9 B0 LDA #3580 Get 0

CnA6~8D OF 02 STA BUF+$F Put 3 After ", "
CnAS-8D 10 02 STA BUF+§10

CnAC-8D 11 02 STA BUF+$11

CnAF-A2 12 1L.OX #312 Put Lengfh In X
CnB1-~-68 PLA Get Back Y
CnBZ=A8 TAY

CnB3-A9 8D LDA #$80 Return CR to End
CnB5-8D 12 02 STA BUF+$12 End String with CR
CnB8-28 PLP

CnB9-60 RTS Return

ot-¢

JHYML40S

JYVYML40S
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Cn

Cn00-58
Cn01~08
Cn02~-78

Cn03-2C C

Cn06-70

Cn08-A5 4

Cn0OA-B8
Cn0B-48
CnQC~98
Cn0OD-48
CnQE~8A
CnOF-48
Cni0-20

Cnd42-B1

03

c8

00

FF

FF

o1

04

* TI$ ROUTINE
* THIS PROGRAM CONTINUALLY REWRITES A STRING T1§
* WITH HOU TES ECONDS IN THE FORMAT
* LM S S8 o NOMBER 12 SIGNIFIED BY n.
*
TEMPI EQU $4F8~$C0
PNT EQU $69 STRING POINTER
BUFF EQU 2F0 DATA BUFFER
DATA EQU Co80  CLOCK DATA LQC
CNTRL  EQU C081  CLOCK ADDR LOC
{QOSAVE EQU iFF4A REGISTER SAVE ROUTINE
IOREST EQU FF3F  REGISTER STORE ROUTINE
N ORG $Cn00
*
STRT CLi Enable Interrupts
PHP Save Status Word
SE) Dlsable Interrupts
BIT $FFCB Set ¥ Flag for iInit Entry
BVS FSLOT Go Find STot
INENT  LDA $45 intrpt Entry Point
CLV Clear V¥ for Intrpt Entry
FSLOT  PHA Save Reglsters
TYA
PHA
TXA
PHA
JSR $FFCB Get Slot Number
TSX
LDA $100,X
ASY A Multiply by 16
u
ASL A vy
ASL A
ASL A
STA TEMPT ,X Store Result
BYS INIT Branch 1f Init Entry
LDY #300 Clear Y Index
SRCH LDA (PNT),Y Search for Tl In String Table
« Cw #$54 Look for T
BNE NXT Branch If N
INY f T Found, See If Next Is |
LDA {PNT),Y
CWP #349+380
BE FND String Found; Go Get Tlme
NXT TYA Go Find Next §
CLC Clear Carry for Add
ADC #307 Polnt to Next Sfrlng
TAY Put New index In Y
BCC SRCH Go Check Ngxf String
BCS EXIT Exit 1f TI§ Not Found
FND INY Point to Lenfgh of String
%EQ $46 Save 46 and 47 on Stack
LDA $47
PHA
INY Point to First Byte of $
LDA (PNT),Y Get Data Polnter

Y

L

ONIT1S1T INILNOY ONIYLS 3WtL

Zl=-¢

JYYML40S

JYVYML40S
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Cnd44-85
Cn46-~C8
Cnd7-81
Cn49-85
Cn4B-BC
Cn4E~50
Cn50-8E
Cn53-A9
Cn55-8D0
CnS58-BC
Cn5B-A9
Cn50~99
Cn60-70
Cn62-68
Cn63-85
Cnb5~568
Cn66-85
Cn68-68
Cn69~AA
CnbA~68
Cnb6B~A8
Cn6C-68
Cn6D-40
Cn6E-8A
Cn6bF-48
Cn70-A2
Cn72-A9
Cn74-99
Cn77-B9
Cn7A~-29
Cn7C~81

CnC0-99

INIT

EXIT

SHT

SDTA

S1

S2
X1
S3

S4

S5

S6

e}

o ~ODO)Movneg
DA 20— D

—A N —
o—o=z=
>OMOFRIBROM

oZZ2Z2—

Store |t

Point to Second Byte
Get Pointer

Store Y Index

Always Branch
Set Intrpt Vectors for Clock

Enable Clock Interrupts

Restore 46 and 47

Restore Registers

Return
Store A Reg on Stack

Set X Index to 0
Get Hours x 10

Mask Format Codes
Store in String

Next Position
Incr Hi Byte |f Lo Byte $00

Get Hours x 1

Store In String

Next Posltion

Skip space for /

lnc? H? BKTe 1f Lo Byte $00
Passing through

Get Minutes by 10

Store in String

Next Posltion

Incr Hi Byte if Lo Byte $00
Get Minutes x 1

Store in String

Next Poslition

Skip Space for /
Incg H? Byte |f Lo Byte $00

Get Seconds x 10

vi-¢

JH¥YM140S

J¥YML40S
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CnfFO-AQ 02
CnF2-91 41
CnF4-AQ 05
CnF6-91 41

CnF8~68
CnF9-AA

, CnFA-DO 9A

: CnFC-78
‘ CnFD~-60

nQ0
CnQ0~A5
Cn02-20
Cn05-BA

45
4A

00

FF
ot

o
co

LDA DATA,Y
STA ($46,x) Store In String
INC $46 Next Posltlion
BNE S7 Incr HI Byte If Lo Byte $00
INC $47
s7 LDA #$20 Get Seconds x 1
STA CNTRL,Y
LDA DATA,Y
STA ($46,X) Store in String
SEC Go Back to Front of String
LDA %46
SBC $Q7
STA $46
BCS 38 Decr Hi Byte if Low Byte < 7
DEC $47
S8 LDY #§07
LP1 LDA #53F Loop for Making ASCII
AND (%46),Y
STA ($46),Y
DEY
BPL LP1
LDA #32F Get ASCII /
LDY #52 Insert Between Digit Palrs
STA (346),Y
LOY ¥55
STA ($46),Y
PLA Restore A Reg
TAX
BNE X1
SEI Disable Interrupts
RTS Dane

: SCREEN DISPLAY ROUTINE
* THIS ROUTINE INTERRUPTS TO REWRITE TIME
3 ON'CRT'SCREEN. SLOT NUMBER 5 SIGNIFIED
* n.
*
BASE EQU $C080
ADD EQU BASE+1
SCRN EQU 0400
IOSAVE EQU FF4A
LORE§T EQU FF3F
: ORG $Cn00
#*
INTRP  LDA £45 Get A Re?
JSR }OSAVE Save Reglsters
TSX Get Sio¥ Number from Stack
kgf gtoo,x Multiply by 16
u
ASL A Ply By
ASL A
ASL A
TAY Pyt Result inY
LDX #224 Set Screen Poslit Index
LDA #$20 Get Seconds
STA ADD,Y
LDA BASE,Y
AND #$BF Make ASCI |

8 ¢

ONILSI 3INILNOY AVIdS 1O N3I3Y3IS

9l-¢

JYVYM140S
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Cn1A-90 00 04

81 CO

Cn23-B9 80 CO

Cn59~B9
Cn5C~29

Cn5E-9D
Cn61-CA
Cn62-A9
Cn64~99
Cn67~-B9

Cn99-80

00 04
00 04
8] C0
80 CO
00 04
81 CO
80 CO
00 04
00 04

81 C0
80 CO

00 04

81 CO
80 CO

00 04

00 04
81 C0

26 04
27 04

AMPMI

EXIT

AMPM

AM

PM
ST

Display
Next Space to Left
Get Seconds

Make ASCII

Disptay
Ne¥+ Space to Left x 10

Get :

Display It

Next Space to Left
Get Minutes

Make ASCI |
Display

Next Space to L
Get Minutes x 1

Make ASCHI
Display
Next Space to Left
Get :

Dispiay It

Next Space to Left
Get Hours

Make ASCI |

Display
Next Space to Left
Get Hours x 10

Save on Stack

12 or 24 Format?
Branch If 12

Regef Hours x 10
Make ASCIt

Display

Next Space to Left
Get Space

Dlsglay I+

Enable Clock (nterrupts
Restore Reglsters
Return

Reget Hours x 10

Save on Stack

AM or PM?

Branch If PM

Get A

e

Alwa;s Branch
Get

Display A or P
Get M

Display M
Always Branch

gl-¢

JUYMLI0S

JYYM140S
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ORG $CnDO Start-up Routine
CnD0-08 PHP Save A and X
CnD1-48 PHA
CnD2-8A TXA
CnD3-48 PHA
CnD4-20 CB FF JSR $FFCB Get Siot
CnD7-BA TSX
CnD8-BD 00 01 LDA $100,X Store Slot High Address
CnDB-8D FF 03 STA $3FF In Interrupt Vector High
CnDE-OA ASL A Multiply Stot Number by
CnEF-0A ASL A
CnEQ-0A ASL A
CnE1-0A ASL A
CnE2-AA TAX Store Result In X
CnE3-A9 00 LDA #300 Set Interrupt Vector
CnES~8D FE 03 STA $3FE Low to Zero
CnE8=~A9 6F LDA #36F Enable Clock Interrupts
CnEA-9D 81 CO STA #0081 ,X
CnED-68 PLA Restore Reglsters
CnEE-AA TAX
CnEF-68 PLA
CnF0O~28 PLP
CnF1-58 CL1I Enable Interrupts at Processor
CnF2-60 RTS Return
CnF3-78 SE | Disable Interrupts at Processor
CnF4-60 RTS Return

NOI1YWHOIN! WO INHO3L
v Y431dvHO

0¢

JYYML40S
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SIZE:
WEIGHT:
REQUIRED POWER:

CLOCK FEATURES:

PROGRAM MEMORY :

OTHER FEATURES:

665625101

TECHNiCAL INFORMATION

4.1 SPECIFICATIONS

5% long x 2.75" high x .75" wide
less than 5 ounces
+5V DC

Second, Minute, Hour, Day, Date,
Month, Year Decimal Digits
Separately Addressed and Set

12 and 24 Hour Formats

Automatic Leap Year Adjustment

Jumper-Selectable Pericdic Interrupts

32,768 kHz Crystai Control .

Battery Back-up Maintains 1imekeeping
when System |s Powered Down

2K bytes of PROM:
Three 256-Byte Controller Programs
256 Bytes Unburned for User Program

Circuitry for 256 Byte ROM/RAM

Auto-Power-Down for High-Consumption
DP8304B

Interrupt DaisY Chain Sug ort with
Jumpered-Selectable | 8 Generation

DMA Daisy Chain Pass-Through

Component Silkscreen

Glass Epoxy (FR-4) PC Board

Gold-Plated Connector Fingers

Solder Mask Both Sides of Board

TECHNICAL

INFORMAT ION

4.2 SCHEMATIC/LOGIC DIAGRAM

b
TH i

G = i EEEN

AD 16— % "-'}".'.'.’.]

X

A2 . 4o 5. |

A3 HH FH

S i 1 |

a3 - 2 '3‘ _J—‘

as

AT 6 " -1
INT OUT »n¢ PP MODEL 7424
ou;'gu':: - i L_:}—ML_'- ©ccs 1080

pelyehis 1 ﬁ%lg!y&AR/CLOCK
«'D"-



4-4
4.3

QTY

B

PARTS LIST

REF

—

DESCRIPTION

Integrated Circuits
2708 2K EPROM, burned

1

ui
U4
us
ue
u7
us
U9
u1o

Capacitors

i
i
i

Ct
Cc2
C3

Resistors

4
2
i

R1-3,6
R4,5
2

966626101

DPB8304B octal drvr/rcvr

TECHNICAL

5832 clock/calendar

741574 dual D flip-flop

74LS10 +ri 3-in NAND

7415273 oct D flip-flop

741309 quad 2-1in AND
74L504 hex inverters

33pf, Mica, 500v, 10%
5=25pf +rimmer
.duf, mono, 50v, 20%

4.,7K ohm, 1/4wW, 5%
220 ohm, 1/4W, 5%
4,7k ohm x 7, sip, 20%

INFORMAT ION

CCS PART #

00000-07624
30900-08304
31000-05832
30000-00074
30000~00010
30000-00273
30000-000609
30000-00004

42215-53305
42504-42500
42034-21046

40002-04725
40002-02215
40930-74726

TECHNICAL INFORMATION

QTY

RO

Sockets
4

REF

Xue,7,
9 {0
xU2,3
XUs
XU4,8
XU1

Miscel laneous

2
i

[0 Ju—

AN N NN =

b1,2

Q1
X1

DESCRIPTION

14 pin dip
16 pin dip
18 pin dip
20 pin dip
24 pin dip

Diode, IN4001~2
Transistor, PNP2907
Crystal, 32.768 KHz
Hdr, 1 x 2, straight
Hdr, 1 x 3, straight

Berg jumper plugs

Battery clip
Battery cup

Bat clp insulator ring
Bet clp insulator sheet
Screw, 6-32 x 5/16 PPH

PEM nut,6-32

Wire, bus, 22 AWG
PC Board, 7424 Rev A

CCS PART #

58102-00140
58102-00160
58102-00180
58102-00200
58102-00240

37000-41480
36100-02907
48033-27680
56004-01002
56004-01003
56200-00001
60015-00001
60015-00002
60015-00003
60015-00004
71006-32051
72606-32250
51000-01220
07424-00002




4-6 TECHNICAL INFORMATION TECHNICAL [INFORMATION

i
4.4 APPLE Il 1/0 CONNECTOR PINOUT % 4.5 BOARD DIMENSIONS AND LAYOUT
BACK OF APPLE MAIN BOARD i B lo
—_— ; - 2.75 - &
11y
O I A 128I%L 05792
L : Is .8 15 8 0
. - {]; (232123 BOETP2 D‘-J
GND 26 |[][3| 25 +5v | ) ]se S E g
DMA IN 27 | ]| 24 DMAOUT rcosmem ' creenn —
NTIN 28 | £ | 23 _ INTOUT 1 5 =
h_l_%l 5 29 | 1| 22 2 DMA 2 Jsd R
iR e 30 i I 21 < RDY » pr—
RES < 31 | ] |3 | 20 3 770 STROBE A [T1T)= —
iINH ;3 32 | I I . 19 ; N.C. o = avoceda ) o= v
-12v 4 33 | 3| 18 gR/W :B = <
-5V £ 34 | [ 33| 17 W A15 o * o —
NC. w35 | ] | 16g A4 S D - P—
IME 36 | |3 | 15 A13 o N 95
Q3 x 37 | Q{3 | 14 a A12 g 3 5 =—
$1a 38 |I 1] 13, AT1 | e .
USER 1w 39 | CHI | 12 @ A10 | H S80I
60 © 40 | 1| 114 A9 | 5 g5
DEVICE SELECT @& 41 | [ 1| 10 AB 3 e 834
D7 ®»42 | F3| 9= A7 2
D643 | | 835 A6 oou
Ds 344 | | 72 A5
D4 & 45 | I 1| 6% A4 3¢
D3O 46 | 1| 5= A3 2
D2 47 [ 1 4 8 A2 -  MOHdI AVEOOHJ §
D1 48 [ 3| 3 A1 e
Do 49 |C3 3| 2 A0 \i
+12v 50 (] 3| + I/OSELECT
- :
> ) -
o] | &1 Sl
145625101 Y LEAD AREA— i
f FRONT OF APPLE MAIN BOARD
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APPENDIX A

LIMITED WARRANTY

California Computer Systems (CCS) warrants to
the original purchaser of its products that its
CCS assemblied and tested products will be free
from materials defects for a period of one (1)
year, and be free from defects of workmanship for
a period of ninety (90} days.

The responsibility of CCS hereunder, and the
sole and exclusive remedy of the original
purchaser for a breach of any warranty hereunder
is limited to the correction or replacement b §
at CCS's option, at CCS's service facility, of any
product or part which has been returned to CCS and
in which there is a defect covered by this
warranty. CCS will correct any defect in
materials and workmanshig free of charge if the
product is returned to CCS within ninety (90) days
of original purchase from CCS; and CCS will
correct defects in materials in its products and
restore the product to an operational status for a
labor charge of $25.00, provided that the product
Is returned to CCS within one (1) year. Ail_ such
returned products shall be shipped prepaid and
Insured by original purchaser to:

Warranty Service Department
California Computer Systems
Caribbean Drive
Sunnyvale, California
94086

CCS shall have the right of final determination as
to the existence and cause of a defect, ~.nd CCS
shall have the sole right to declide whether the
product should be repaired or replaced.




A=2 LIMITED WARRANTY

This warranty shall not agply to any product
or any part thereof which has been subject to

(1) accident, neglect, negligence, abuse
or misuse;

(2) any maintenance, overhaul,
installation, storage, operation, or
use, which is improper; or

(3) ,ang alteration, modification, or
repair by anyone other than CCS or its
authorized representative.

THIS WARRANTY IS EXPRESSLY IN LIEU OF ALL _OTHER
WARRANTIES EXPRESSED OR IMPLIED OR_ STATUTORY
| NCLUD ING THE WARRANTIES OF DESIGN
MERCHANTABILITY, OR FITNESS OR SUITABILITY FOR USE
OR INTENDED_PURPOSE AND OF ALL ~OTHER OBL IGATIONS
OR LIABILITIES OF CCS. To any extent that this
warranty cannot exclude or disclaim implied
warranties, such warranties are |imited to the
duration of +this express warranty or +to any
shorter time permitted by law.

. LGS expressl¥ disclaims any and all liability
arisin from he use and/or operation of its
products sold in any and all applications not
sgec:ficall recommended, tested, or certified b
CCS, in writing. With respect to applications no
sgecif!cally recommended, tested, or certified by
CCS, the original purcﬁaser acﬁnOWIedges that he
has examined the products to which +this warranty
attaches, and  their specifications  and
descriptions, and is familiar with the operational
characteristics thereof. The original purchaser
has not relied upon the judgement or an
representations of CCS as to the suitability o
any CCS product and acknowledges that CCS has no
knowledae of the intended use "of _its products.
CCS EXPRESSLY DISCLAIMS ANY LIABILITY ARISING FROM
THE USE_ AND/OR OQPERATION OF TS PRODUCTS, AND
SHALL NOT BE L IABLE FOR ANY CONSEQUENTIAL OR
INCIDENTAL OR COLLATERAL DAMAGES O INJURY TO
PERSONS OR PROPERTY.

CCS's obligations under this warranty are
conditioned on the original urchaser's
maintenance of explicit records which  will

accurately reflect operating conditions and
maintenance preformed on CCS's products and

6556¢5101

LIMITED WARRANTY A-3

establish the nature of _any unsatisfactory
condition of CCS's products. CCS, at its request,
shall be given access to such records for
subsfanfiaf:ng warranty claims. No action may be
brought for breach of’ any express or impiied
warranty after one (1) ¥ear from the expiration of
this exgress warran Y's applicable warranty
period. CCS assumes no liability for an¥ events
which may arise from the use of technical
information on the application of its products
supplied by CCS. CCS makes no warranty whatsoever
in respect to accessories or parts not supplied by
Cs, or to the extent that any defect |is
attributable to any part not suppiied by CCS.

CCS neither assumes nor authorizes any person
other than a duly authorized officer or
representative to assume for CCS any other
liability or extension or alteration of this
waqranf¥ in connection with the sale or any
shipment of CCS's products, Any such assumption
of liability or modification of warranty must be
in writing and signed bY such duly authorized
officer “or representative to be enforceable.
These warranties apply to the orginal purchaser
only, and do not run to successors, assngns, or
subsequent purchasers or owners; AS T ALL
PERSONS ~ OR ENTITIES OTHER THAN THE ORIGINAL
PURCHASER, CCS MAKES NO WARRANTIES WHATSOEVER,
EXPRESS OR IMPLIED OR STATUTORY. = The term
"orl?anal purchaser™ as wused in +this warranty
shal be deemed to mean only that gerson to whom
Its product Is originally sold by CCS.

Unless otherwise agreed, in wrifigg and
except as may be neceSsary to comply wi A this
warranty, CCS reserves the right to make changes
In its  products without™ any obligation to
I ncorporate such® changes in any product
manufactured theretofore.

This warranty is limited to the terms stated
herein, CCs disclaims all liability for
Incidental or consequential dama?es. Some states
do not allow limitations ocn how Tong an implied
warranty lasts and some do not allow the excluslon
or limitation of incidental or consequential
damages so the above Iimitations and exclusions
may not apply to vyou. This warranty gives you
specific legal rights, and you ma¥ also have other
rights which vary from state to state.
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53T: REM IS 20

5 OREM : COFVRIGHT HENFREY ENG %

17
3075
BOL
815
316

317

218
820
2 g
870
BLO
o7

280
g0
SO
G0
82

785
el
(71;5
2100
2101

T10I

S ]
TL07
2109
S
2120

2125

T13E40

21440

21459
2150
2185

200

D[y

DEV LTD, DEC 1941

GATO 22000

REM

FOR A = 1 TO tO0: REYY A

I = '3

PRINT D& INEA" s INFUT Y371

$: FRINT D$:VINE O°:F0 = VAL
CMIDE (TIh. 10,200
CF = CEFIMC = 17 GOSUR 7900
IF CE = | THEN 400G

HOME @ GOTO 21650

FIe A = +1 1o

IF YD = 1 THEN L1000

IF A2010,AR) = | T OTHREN F00

N = A
DOSULE PTo0:Y (A) = V& AT(7,
A) o+ ALY A DY A = 'F‘N

K4 (VL (A))
TAY = VL (A
(3051p 21on0
IF A = F2 THEN 4900
BOGHL 29060
GOSUER T200: IF CE = k1 THEN
2800
REM
GUSUR 3950
HGOTO 2400
CURY = +7:
IF ra:ih) =
1050
1IF Ty 2 AYE2.a) AT
A)Y + QYA OR TAY & ARG, A
) ADET &Y OV (Y THEN I
iR led
gx = (AL A) + DY IAY - TR
)Y 3 AR )
APHE  AY = AR OE.N) ¢+ X
AT AY = AROIT,AY v A9,
A ¢ OYLA)
IF A9,/ = 13 THEM C1 =
172 Gorg T1ao

[£D I

[P
F1THEN  0OSUR 1

C1 = (T1A) AT A )Y L ATY
7R
Ci =18 % C1 % 4

C1 o= INT (1)
IF TaA) A9 1,/ THEN CD(
A) = (C1: GOTO 2150

cuwny = 0t

ARt A) = AP (LT, A)

RETURN

POFE ALLN - )L

V = FEEE (Al + 1Y & 254
FEEL (AL}

RE TURN

(1 = b Szt . bt VMM T o= p Y TN
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OO

TG

015

OO0

ARNSY]

080
2050
ZO5%

TG0

070

Topo
OO0

110

J120
3150
e Sets

&4
TI140
T

L1175

I1as

T190

oy

I0Z0

D

VTADN 2T

INFUIT "RECAILLIIMATE™ (O=HD. 1t
=YEGY N

VALY b CALL ?58: VAR

T Al LS
7 F = 10 THEN GOTO 2700
Ir F o= 3 THEN GUTO 22795
5O100 T00n
HOME @ VTAalk §
FRENS (EX) = "7
FEIMT "CHANNEL “EY'"™ NAME ™
Yir INFUT CUiENG X
ENSEX) = LITTe (EMRIEX) 7

TR TIHo
No= A

GOGULR 2200 VLA) = V¥ AT
JAY F AB A IDIETIARY = PN
K4 (VL (A

GOTO 280

GOT0
B = 1.z
FOR AT = &1 10 D

I A9ID, A = 11T THEN GONTo
Mo
LG = pg *+ 11

IF LEN (EN$ (A2 SOTHEEN
PRENS (AZ) = EMN$ (AT

1F LEN (EN$(AID) 4 AMD
REME (ALY = " THEN GOSUR 75
04
AT (11,AT) = AR (10, AD)

NEXT

F OFc = 5 THEN  RETURN

HOMIE @ FRINT “FRIMTER INITT
ALTZED": PFRINT @ FPRINT @ GOTO

e
B

HOME @ FPRINT "T0O INITIALI2E
FRINTER BELECTY: PRINT
FRINT "INITIALIZATION": FPRIMY
s PRINT
FRINY "T0O ALTER ANY OF THE
FRINMTER VARTARLES": PRINT
FRINT “GELECT RESET": FRINT
1 PRINT

PRINT O o= NGO AT ION®:
FRINMT
FRINY ™ 1 = INITIALI?E

PROINTERY: PRINT
1F X/ = 1 THIEN PRIt v
ESET PRINTER": FRINT
EMPUT 7 "3 COR
0w O = o TREN GOTO
= I THEN  GUIG 2
FtOTHEM  GDTO T155

IF SR
65OoTO TI2S

XFo= 1

1 TO LD

) 9 THEM GOTO Z3I50G

IF ARCIT,AZ) = V2 THENMN  GOIO

320

PRINT XC™ YERENYS (A
FRINT

X o= X+ K1

NEXT

GOT0 2410

VTAT 4

VO Tt = AT T T

i

?
>

=
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T
e T

4t

S0

T4
T414

VTALL 4
FOF AT = A2 T30

¥
T AT(I1.AT) = 177 THEN  GOTO

400

LR SRR S D TR (AT
TIVINT

Xt = XC 1+ -t

MLEIXT

AR ISt RS |
X1 o= Pl INPUT UMY TNTERY
AL MItD T Ui ORC: 1 O o=
TN Ot QLG VYADR 21
O INFUT UFRINT INTERVAL  (0Y0
LESY ™ »3fIdrs ¥ = 477

FPRINT & INCUT "CVCLE IDENTT
FICATHOM 7 3001 %

HOME : VTAR 4:GR = '

FRINY Db "FROLY: PRINT CHRS®
(27 CHRE (&7 PRINT “ELECT
ROLUY MICHROCOMPUTER COMTROLL
ED FERMEMTATION®: FRINT

PEIMI CHIE 1273 OHRE (70) s

GOSUER SLOG

PERIMT CHRs (1Y IF B 1
O THIZM  CRIMT CHR® (15!

FRIMT  SFCC &) FOR AR =
DI 16 N Eay

F AY(11 . ATY = 12 THEN 50T
D477

FRINT MRENS (AD) 3

RINT  SPCC 5 LEM (FRENS
aI;
NEXT A2

IF GFC = L1 THEN RETURN
rs = """

FRIMT CHR$ (13

GOSUE 4750

FRINT D "FPREOY

GO 22050

HOME @ VTAD 5

PRINT "ENTER ARBROVIATED NA
ME O

FHRINT

PRIMY CEMB (ALY

FRINT

INFLN FPRENS (A
FRUONS (A2) = LIFTS (FRENS (A2
Y. 4

RETURN

YTAR 2T

PRINT D3 "INEAT: [NFUIT 73T
Te: FRINT D% "INLOY:TR$ =  MID%
(T1%,7.5): WTALRx 2t
BUFF$ = TF% ¢ 2 v

FOR A4 = b1 TO D

1IF A%411,A4) = KT THEN 3710

FFs = LUFF$ GIfee (DR EX
JHa)

FOR A4 =+ 1 1O S LM O OTI
(DT A4V HFFSs = BUCTH +
ot NEXTY

NEXT

FRINT D$:“FROY": DRINT Tags

% FPRINT Do; "I"REa”

REM
ceo= 17

PR o= TH
VTHLIe Dt

AL e ;i\
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8340
QO
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00
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4010
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47
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30350
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40430

/4070

IS0
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4280
4400

4410
1470
4425

4440
4450
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4470
4480
LA )

SO0
44510
4550
ASHO
[P RIR]
44110

L0

L

46,70

4050

TP = T 2T

VTAR 21 Cald B4 ~
RETURN R
HOME @ YTAE 7 TRINT “GTOMF
Ent

FOR A = 11 70 1 2: 000N = N2
CDR) = O: NEXT &

FOR XX =t T0O 400 NEXT XX
GaTaQ 2aTn

[ SO B
TP FEEN (- 14287y - 107 1400
CeE = |I'™

TR TURN

HOME @ VTap =

FPRINT "WATTIMD FOR RN YTT
Onee

VTAR 0

FRINT “T0 RETURN TO MAINM ME
NU Wl THOUT"

VTA 12

PRINY "GTARTING RUN TRESG ™
ETURN": VTAR 27

BUSUL 2700 IF b = b3 THEN
818
AT = THFL 1467224 0L
- 16THB G

IF AT - 1237 THEN 6070 7BOG

GOTO 4040
Rt
AS = 1T

FOR A6 = 1 TO @

ON A6 COSUR 4440, 44504440,
370, 4400, 4470, 3500, 4510
an = 1

FOR AT = 11 TO 1T

IF AZ(11,A7) = 1’3 THEN  GOTH
3410
ATl = AB ¢+ 11

FRINT D7(A&.A7)

FIRINT SFCC S - LEN ST
(DAL NTY YD)

NEXT

FRINT Fe

NEXT

PRINT G = ¥1: GOSUR 75417
Ofe = 4 T PRANT

VIALD D0

RETURN

FRIMY “GF “z RETURN
PIINT P " KE TURN
FRINT "I 'y RETUNRN

FRINT 10 "3 REITURN
FRINY "LIMIT " RETURM
PRIMT "GLOFE "1 RETURN

PRI TR

PRINT “CAL A Yi: RETURN
FRINT “CAL B ";: IRETURN
VYTAR 4: FRINMT  SPC(C 73908
VTAR 4: RETURN

HOME

PRINY "STORE FLACEYS At O
THE INTTIALTZATIOM”

FRINT @ PRINT "UALUES 03F Al
L. OF THE CURRENTLY SGELCCTED®

VTeINT @ PRINT "ARAMETERS O
tOTART
PRI s PRI o TNY
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C 400

S4ta

b2 R IS

S41N

G320
54750

5475

3440

5450

R T

G470

=500

SSHO

S5O0

S6HOS

SH10

BH2O

565

s

3
s g —er

S
el Py

SRR

LS

PO

Gt

P20

OO

FEALBE A - RUFICIMY 1l
TIAL LZATTION vl U @ FROINT

FINIMT o oo REOINITIALL
JE FRINTER HEADIMGLS ' DRINT

VTAER T (U DD
TH WAL AL TURATTONS v
I SR = 171 THEN 27090
VYTAIC I CALL fasf: vtan 2

bt Sl GOF0 54705320, 544005

=, c
Ty

= 4 GBOTO TS0

= 1 INCOT UNEW PRINTER

IMTERVAL (MINS) "L 1T

CHF = ITT THEN  VTARX : CALt
QEB: TNPUT "NEW FIRINT LNT

ERVAL (CYCLES) YCpFI Xt =

W

G010 5450

THNFHY *STOF PRINTING CHANME
NG, 7 “3BR1AZ L, INT (SR

) b VYAl DT CALL - 9EB

: INFUT "ANY FURTHER
AL TERATIONS ™ 1 G6R: GOTO 54
10

HOME ¢ PRINT D#: "FPRIC1I": FRINT
@ FPRINT "fROINT INTERVAL 3O
B 10 XMoo= k1 THEM PRINT
tOMINGT

IF XM = 1.3 THEN FRINT " CY
CLESG”

FRIMT SR = tl: GOSBUER 2417:
FRINT CHR$ (1o : PRE O: CALL
1002 BOTO 22250

ARLLLFT) = AR (1L, K1) s 1OME

: PRINT D$3;"FRE€1IT: G0OTO 2417

FPRINT : INFUYT "CYCLE IDENTI
FICATION © “i0T4: RETURM

FRINT D% "INC4": INFUT "3 7T
I%: FRINT D$; "INLO™

PRINT "DATE ": LEFTS (TIs.5

)z PRINT

FIOINT "CYCLE ID = ";0I%: FROINT

TRINT “PRINT INTERAL 2 “:2C
BEgs 18 XM = #1 THOR FPRINT
*OMING”

IF XM = 70 THEM  PRINT v 0¥
CLes”
woRB . 1T THEN  FRINT CHR$
15

PIRINT @ RETURN

GOSUER 715%: GOTQ Sa00

IF PEER (22 = 77 THUN At
763

15 FCOE (20D 14 THEN  UTAR
20z FLASH ¢ PRINT "DISE FRIRD
R0 NORMAL @ CALL 348: HITAT

1: GOTH 208545

FOR A = 1 TO 4: PO B2 (A)
T NEXT

GOTG DULso

10050 GOGULE 3900: IF CF =+ THEN

1707703

1400

2 = 1G THIN GOSHE 109

— e T - o~
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<D

|

S10T00 [ ED = 40 N B0OSUHER Jos

O
10710 TF 4 = pt e 10
10720 FT = "7 ¢ £1:04 = |7
10770 I T 4 < 6% NEN 0 o=

-0 0
10740 iF 1 - o = 1 THEM (54
= F1:E2 = EY « L0 = TH

10750 6070 3730
1OR00G PRINT D "AFFENDYEDISCS

10910 PRINT D& "WRITO":FDISCS
o920 FTOR A1 = 12 TO 10
RN 1 A I, /1Y = 17 THEN (o7

&G

109930 FoR A = L 10 O

o240 PRINT E0AT.AD)

OS50 NEXT AL

102460 NEXT Al

10970 PRINT De; “CLOSE":CDILCS

109830 £ = |72

10990 RETURM

11040 IF AY(IOA) = KT THEN L1100
(R

11005 ERM|M) = L£2(A) + D?d- . A

11010 IF E£4 = {1 THEN EQ(AED)Y =
E?(A) v RE:LCP(QAy = 2

F1020 IFE A = 8 THEM 10700

110T0 SOT0 870

11050 I M0 ¢ FOHAY THTH 11045

110585 IF FL4AY = FS(A) THEM 1104

o
bl

11040 ARIIZAY = [7(AY + (MC s
(A)Y) ¥ FI(AY: RETURN

11Q4DS IF FOUD 2R ¢ 11,/ = (3
THILN 11080

11070 I MC MO F2A)y v 1 A
y THENM 11090

11080 AR (U2 AY = FB8(AY: RETURN

11O%0 F2A)Y = F24) + 11

J1100 FSA) FRHL, F2m) Ay

11110 FH A FOIZLF2A) A

11120 F7(A) FoE7,F2(AY &)

1]

1

L1120 PR = FR4,. 72 A

L5 I S A = Fhala) THEM 1109
€

111735 FAAY = (FRA) F7eAy) /0t
£6(A) LAY

11140 GOID 1104

20050 BGOSR 207
CTIML YT

Donde PRINT @0 PRINT “DO YOt WISH
TO MAYE ALTERATIONSY

20070 PRINT @ PRINT @ FRINT 0 =

SO HOME @ TRENT

nNO

Toaan FRINY @ PRINT "1 = CHANGE
MONTH ™

2000 FRINY ¢ PRINT "2 = (HANGE
DAY

SO1G0 FRINT ¢ FRINY "7 = CHANGE
HOLF

20110 FRINT @ PRINT "4 = CHAMGE
MINUT

20120 VTAD T HTAD ST IMRPUT T
"5

2010 IF S & (5 1y % (43 JSO I |
5 - T 8 (G - 4y S0 THEM
YTAN T CALL Qs GoYn L
[ER W4 R}

id
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S WTAR $roeaLl B&B: GOTH ©
urvo
JG140 IF &5 = 6 TIEN 22050 I~
S VIAE : CALL - BH8: VIAK

DOt OM S GOUHL TOD00 200 a2
HOL, TOT0

TGO VTAR 20 GULUER VT AR
N CAt - P50 MTAER 1 HITAR
S TRINT Tis: VTake S INFuUr
CARY FPUIVTHETC ALTERATTONG ™
20 GOTO 20170

Sa00 INTEHY ENTER LOEICT MONTH
(1 120 "iA%: 10 UALL (A%
12 THEN 20200

20210 BOSUR D0300: JF AL = 1000 THIN
20200

RO2TO FOFE DAGE 1 1 ST FORE AT
[L.A1: FOLE BASE + 1,50: POHE
PAGEE, AT RETURN

2O2T0 INFUT CCNTER CORTRECT DAY ¢

1-31y ¢ I VAL (A% T
IoTHEN :

2040 GOLUR D0400: I ALl = 1000 THEN
20 1

SODEO POVE DASE 4+ 1,5%: FOFE RAS
E.AL: FOIE BASE + 1,.54: FOVE
BASE, All: RETUNRN

DOTHO INFUT "ENTER CORRECT HOUR
(1 24) ":;:A%: IF VAL A%
24 THEN 20

20270 GOSULE 20400 1F AL = 1000 TN
20260

20280 AL = AT + B MOFE BASE ¢ o1,

s FOILE DBABE.AL: FOFE RASE
t. 53 O PASE(AT: ETHRN
20090 INFUT "ENTER CORFRECT MINUT
B (D-59) "31A%: IF VAl [§2% B
59 THEMN 07
2000 GOSUR D040 ITT A1 = 1000 THEM
20000
D00 FOLE BASE + 1,50 PORE RAS
Z.A1: FOFE DBASE + 1,51 FOACE
DASE AT : HETURN
D2OTSC DS o= U PRINT D3 U INL4AY: INMPUT
Tie: FRIMT D "INEO": 71 = EFT4
(TI6.1t): REOTURH
TO4G0 AL o= RN (A%
20410 I At = 1 THEN AZ = Q1 i) =
YAl (A%): ELTURN

TOA20 IF A1 = 2 THEN A = VAL, «
LEFTS (A%, 1)Y:A1 = VAL ( RIGHTS
(A%, 1)) RECTURN

[04T AL = 1000 AR = 1000 RETURN

PR
&

S

TOBO0 HOME @ PRINT "DIGE"

TOSIO VTAN 6 PRINT "0 = RCOTURN
TO MAIN MENU"

TOS1S 0 PRINT ¢ FRINT "t = STORE A
LL TARAMETER VALLES"

205280 PRINT ¢ PRINT "2 = RETRILA
£ ALL FPARAMETER VALUEG"!
[0SO PRINY ¢ PRINT "3 = 1L.0D0 FUN

CTION®
20540 PRINT @ PRINT "4 = INSFECT
CILLCS OM 11118 DISEH
20547 FRINT @ PRINTY S = DELETE
PILE OONM TINS 1o v

San s A PR T T I

-~
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20543 LFRINT - FHINY 5= DELETE
FILE ON THIS DISGH™

DOGAS VTAR I [N USILECT REE
FREMUNT "y

DOEHO Y = NP (DY)

JON6G IF EY = o THIN

TO5LS oy THEH 17050

DOSTO U7y = 4 1THEN DopTo

QOS5GN EY = 8 THEH 20%00

LO%80 1 (EY 1y o8 (EY [

7 THEN ZOS00

JOL90 UTAR T CALL 358

PRI € B DOTHERN 20740

TO0LI0 VTAR T PRINT "PARAMETER O
TORAGE ™

DOLTO VTADN DO INFUT T ILE NAME
TOMINAMES

DOHIO PRINT D “NPEN": NAMES

TOLHEO PRINT D3 CWRTTE" i NAMEES

T0&LS0 MO D& = KT V2

T04L6G TOR I = 1 T 17

20470 FRINT AR (HT, RO

DOLB0 . NEXT

20490 NEXT

TOT700 FOR B&H = 1 TO 16

200 FPRINT ENS () s PRINT PRENS
(R&)

MEXT

rofe Kd = v 70 0@ Vo o7 =
P TO P2 PRINY DOWRG, OO0 2 HEXT
T NEXT

20740 PRINT DE; "CLOSE" i MAMEY

Q20780 GOTH RS0

L0760 WTAR T FRINT "FARAMETER R
ETRIEVAL"

20770 VTALC 20 INFUT YT ILE NAME
T inNAMEe

20780 FRINT Dt "OFEN";NAMEYS

TO79 PRINT D "READ" i NAMES

20300 TOR B = YO0 ED

20810 FOR BY = 0111 TO 12

20020 INFUT ""3 AR Rb)

NEXT

HEXT

FOR 6 = 1 T0O 14

INFLT "5 ENG (RE)

THFUT " CRENS (1)

NE X1

R Lé o= 171 70 B FOR BT =

FLOTO 0 INPUT 2 DRIV RT)

s NEYT ;o HNEXT

20040 PRIMNT De; "CLOBE " ; NAMDS

TORSO REM

20860 6OTO DND50

20070 HOME ¢ PRINT De:“CATALOGY

20880 FRINY 3 INFUT "FRESS RETUR
N TO GO DACH 10 DISKY;EYS

20890 GOTO 205060

D000 VTAR T CALL 0o FRINTY
"DELETE FILE"

20910 VTAR 0 INFUT "FILE NAME
M INAMEE

20720 PRINT DS "DELTTIN s NAME $

SO GOTO 2O%00

SL1OO0 R}EM

21108 Freory o= MSET Ol

55 I I REE B Ik L OOS IERC TS R AT 2121 R

VS BN IR B B B O] E B EEEY kI I
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DT TR =T RAND

S1LLS FT4(7) = "1 ([AvE) ®

THIDO pre ey = 0T CVALUED

THITS FTBlo) = L IMITS

THITO FTH(H) = "SLOFE"

D170 RUTURN

21600 RITM

C1ate FOR A6 = v1 TO D2: PO A7 =
ET0 R TIDONGL,ATY = TH K4
ATEAL ATYY s NIXT = HEXT

DULD0 RETURN

T1ASO VTAD G PRINTD “FARGME TER Y
AL SLFL T INVIRGE @ FRTMY
"TARAMETER VAl So. T Ui A
= 4 TO D1: HTADR 20z VTAR A
FRINE OFCC 19) 3 NEXT @ NORMAL

TEAST AP IO ET)Y = ATLOL)

21655 HTAL 1

21660 FOR A = 11 TO 8

21LT0 IR AR (IO A) = BT THEN 2149
7]

21660 VTAR A ¥ D+ 4 PRINT EN%(
Al

T1AYC REXT

1475 INVERGE

21700 FOR A = 2 TO 2

D710 [F ARCI0,.AY = BT OTHEN M7

[

21720 VIARR A+ A 12 HYADD 24 £RIMT
EN% (A) i

217300 NEXT

21735 NORMAL
21740 GOTO K20
DTO0000 ONERR GOTO Q000

D200 DOFOFN RS(Y) = vAal (LT
 STR$ (X).4))

DDOTA HOME @ VIAR T PRINMT O YCLne
TROLUX MICKROCOMIOUTER CONTROL
LED": PRINT : FRINT : FPRINT
SRTC 12D "FERMENTATION"

20040 HOGUR 21000

D205 FOR N = O TO 7: READ DA: FOILE
1763 4 D DA MNLYT

TROHL DATA 104 1A, 1048 144 T
DAL IS0, 7.9

218G DIM FA, 1085y DIM TG
Yi DI FIalédr: DM FS1én s DM
POy DIM FPaé)y: DIM FOOH
&)

202UTODIM ENB LS DIM CULE) s DIM
CDOtHY: DIM DR L2016 DINT
{(1&): DIM F4014)

C2UES DM ESLLH 10 DIM EF (1
TEIEG DIM V1LY DIM PRGOS s DI
CRENS (185 : DIM V$<14H): DIM

A2(14,14): DIM OV te)

POUAR VAR TN U S | 0= thil o=

14 =

TS D036 2TAL 7 =
18 H S by o TrlA =
b = b0 = 174 D = Z5bE
= 4:1F = &

TUI00 BASE = 1LDG6H 1 (14 ¥ )

221835 AL = 162274

Pale B= NN o) N 154G e = 141 T4

sOPOUE N s FOVT DYoo+ TS5
D PT OpL o DLTS5: rOLeE DY

2 e TR S T o DU BT B DAL T I e TR L,



T o s s o POEE Y YT DRSS PO DL T
19,205 POCE DT 0 103,285 FOE (.
HOL 1Y
208 BTy = DT o 1Ty = DI
pr—— T = DY 4 1A p203y = DT oo

! N [ &

¢ L-J St R EE L A T N

Sy HOME FRIMT ST PEOUT

FEMEMY " IfiIMY

DRDG0 PRINT o o= Byt PRINT

DITOFOR A s 1 TR 8 (T AD{I0A
Y=t THEMN  INARGE

22T8% i A = PFTOTHEENM NORMAL

LUTR0 HTAL 1 PRIMT A NORMAL :
FRIMT " = "ONG (A 0 FITINT ¢ NEXT

TREO0 VTAR 5

SUTLO FOR A = R TO tar IF AR(TO,
AY = 1 THEN INVERGE

TNITDO NTAR PHINT A
: PRINT = NS (A)
HEX?

DRIBC wTAD D7
= CLoceE "

D2TLO VTAR D1 HYAR 2D: I7 XFP o=
THEN INVERGE

DRTTO FRINT 1@y NORMAL @ PRINT
o= PRINTER” TARC Z2yv21 = D)
TGy

2OTEG VTAR 1z HITALD 263 iMituY "7
“iEX

2RI IF EX = 18 THEN Tt

224400 IF EX = 20 THEN 20080

22420 1P OX = 21 THEN 20500

224TO IF EX 1 0 DR EX 14 THEN
202050

22840 EX = INT 1£X)

72450 IF EN$(EX) = “v AND EX - 0
THEN GOGUR 150

22840 IF EX = 0 THEN NHOME : 4GOT0
L2LT2O

DV470 AV (LU, EX) = k1

2RGLO GOTO 20800

D2T2C RY = O FOR RS = | TG
AYIO RS = 111 THEN B9

NOFMAIL
FRINT =

FvIMY S0 1)y MDD

[0

S 1F

1
= 7 ¢

i

MEXYY 0% BOTO NoN
VTAL fOPEINT D "INCAY: INFUT
Tl%: PRINY Do INEOT
DTG0 UMD 1 DALV EXY = TN RS AT
4.2X)
FRINT NS (X))
VTAR & PRINT "0 = NO™
PRIMT
VIAR f1: 10l A6 = 1 TR 4 RINMT
ALY = "FTS ALY Fabie 15 " 'DY
(NHEXY )Y "2 FRINT ¢ NEXT
22860 VTAR f1: HTAR Z4: PRINT Y
= CALITHATE"”
D287 VTAR tor HTALC 24
D20BO PRINT "6 = LANTLLY
22090 VTAR té&: HTAD D4: TRINT U0
= TImMe"

| Zgézg [ O l 22095 VTAR 18: HTAD 24: FLONl 1
. 0 = DISFLAY®

TORGO WTAR 14 NTAI Ca: [T e
= ALARMY
[ oreere wanne o naon Las o paam ez f o
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[

.= ALARMY : ,
TSR0 vTAft 1 HTADR D4 TRINT T (\_
= RENANC®
20918 VIAIG T THEUT UDOOYO Wl
TO MALE ALIFFATIONS ™ 30

QD20 I G o= b0 T

e

D20 VAN T LALL (2458 VTAR

A T INT ()

20950 s [N B O D FEOTHEN D
jadricdl)

TUREO PRINT "ERHYVEE NEW "FTR(SY 2
ENFUY 0 7 M ATeG DY s =
ELOTHIM AT CI2, 60 = AL EX
)
JENTO DALY = FM R4 A EX))
s VTAR &+ 2 % S HTAR téh: FPRINT
SECAC 7)Y s5: HTADR 14: FRINT D7
(S, Ex)y"y
2N9TEIF T o= 1 THEN F4(EX) =
DA N = E£X: GOTD 23020
IF 6§ = 35 THEN GOSUD 2704
F 0O = & THEN A (10 EX)
A1 EX) = (TRIENS(EX)
PCLUDX)Y = T CDUEX) = K3 6070
S0

TTOOS IF 6 o= % THEN  BOSUR 27200

i

o7 IF 8§ = 10 THEN 27000

atoe IF 5 o= 7 THEN BOSuUn 055
VTAR 1s CALL - 848: PRINT
ENG (£ X)
TIODO0  VTAR D1 CALL P50 VTAR

. INFUT “ANY FURTHER AL TERA
TIONS & ":1G: GNTOQ TT920
T REM
DT80 GOTO BO0S
TIO50 0 HOME @ PRINT “LOG FUNCTION
Y VTAR & MRINT "0 = RETURM

“: PRINT @ PRINT "1 = LOG DA
TAY: FRINT : PRINT T = CANC
(I

2TOS5  VTAR INFUT "3ELECT REOU
IREMENT ™ ":A1:A1 = INT (Al
}

D2T060 ON AL ¢ L1 BOTO TTOB0,2T0R
O, TS

DIOI LOTY DTOSS

TINRO GOTO U250

2TOQ90  YTAR CALL 1348

DELG0 YTAL D0: INPUT UOOLLATION
INTERVAL ~ ":E1

DTG VTALD T2 INFUT CFILE NAME
S OMIEDISCS

TTHLDO YTAR Da: CALL - oS58

210G PRINT DS "OFEN";FDISCs: PRINT
DE"WRITE";EDLIGCS: PRIMY £1: FOR
AL = F%OTO EB: CRINT AR 10,4
1Y: NEXT Al: PRINT D3 CLOSE
“IEDISCE

DRITOXDIGE = 10

27140 GOTO 22050

SIS0 XDIGE = K3 60TO 20750

REM

HOME @ FRINT EMM(EX) " TIME

PROMILING?

220 FRIMY ¢ PRINT S S0 15 PR
OM" SIrrd Sy rTan P

ol A

~ Corn S

bes ey r
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IR0 PRINT 5 DRANT _GICL 15 YR

T oMt SRC sy T L
200 FOR A = 1 TO 0 /
oI5 FRINT UCHANGE “;83: INVORSE

DT2IO0 PRINT Y O TIME®s TARO 14y IMT
20, ACXY 4 &0 "y " T201 AT
X Lo ¥ INT (PR ALEXY 7
Ly TARC 25y INT (K90, AT

¥) /L) U TR(TL ALY - L0 %
INT (FR2(T,AEXY 7 &)

NORMAL

Ir ) = 1 THEN I 7

FRINT VALLE "y TAR
T sFR(2,AEX): TADU 29) 3772 (
4.A. X))

NEXT A

IMVEERGE @ FRINT 11 = SAVE
FROFILE {2 = RECAL). FROCIL
£y NORMAL
2TDTONTALRN D HTADR t: INFUT "GEL
CCT CHANGE (0 = N CHANGEY ¢
AT VTAD 2 CALL - BHB:A =
INT (AtY: IF A1 170 O Al
O THEN QT270
IF Al = O THEN
IF a = 11 THEN 27500
= 12 THEN 224650
VTAER 2 ¥ A + 2

=70

HTAE 14: INFUT “"i;AT4: NVERDE

LITIO FRULLA,EX) = 460 ¢ VAL LEFTs
(RZ$,.THy + VALl ( RIGHT?: (AL
B, 20

DEITTO0 0 MTAER D % A ¢ L HTAR IS INFUT
RS Fves 1

DIEITO OFUULILALEX) = 40 % VAL LEFTY
(A2, Ty val. ¢ RIGHTS (A2
%,2))
: VTADR 2% A v 2 UAlL - B

NORMAL

Ji = 1: (BOT0 20225

7 J1 = 0

HYA 16 INFUT "0 7(2,AC

MRLER(A, A EX)

25360 GOTO D3IRV0

70 FSUEXY = FOUL.) 1.EX) tF7 (X

b= FRUETLELLEX) iFSIEX) = F9

FILEX) :FOCEX) = F9(4, 1, E
X):iFAUFX) = 11

2I271  IF F&(EX) = FS(EX) THEN T
7

DIITL FTAEN) = b

74 FI(EX) = (FRUEX)  T2¢EX)) 7

(FG(EX) - FS(EX))

v 5010 22a00

2TE00  WTAE 2: CALL 9603z FRINT

IS0 PRINT "FROFILE STORAGE"
2 FRINT @ INFUT “FILE NAME 7

“sFILES

FRINT D& "OMrEN"TILES
FEINT DES"WRITE"F TLEY
Ffe At = 1 TR 160

[ NTEN 1 oA A

VIALE D o A ¢ T HTAN 25 INFUY

-
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140

o
=4y

THED
THTO

2THBD
L0

zTeto

282N

23870

27845

CrRINT

FOR A1
For 6 o= 1 Ttoo8 NS
FRINT FOUA AT, LX)

NEXT
NEXT
SIS R RN
COTO
YTAL

Db “WRITENF ILES
7o 1

A
A1

Do "CLOSE"T LS
TLTon

DAL FEE: THRINT

FRINT "EFROFILE RETRIEVALY

FRINT
URFILE
FRINT
FIRINT
FOF A

 INCUT CFILE nNAmD &
+

D " OFREM T TLT4

Dés "READ" sV [LEL

t = 1 70 10

FOoR A = L TO 4

nNeuT
NEXT
NEXT

YL FY LA AL, EX)
A
Al

FIRINT D3 "CHOGE T TLES

GOTO
VTAR
"EREGD
22: PRI
VTAL
s THEX)
fARPA(D
Vi PRIN
AT =
- 1674
IF AZ

TT2O0

T LAl B&0: FRINT
RETURN Y0 FROCEEDR": VTADR
NT CuvaLuE®

DTN = EX: GOSUD D200

= N R4V x A7, EX)
LEXY)Y: WTAR DI HTAR

T TKEXY" H

feEE (-~ 1478B4): FOFE
G0

128 THEN 27810
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Source: http://industrydocuments.library.ucsf.edu/tobacco/docs/jpmc0208
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