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INTRODUCTION

The Microcalculator Model 85 is an advanced scientific calculator without a keyboard. The
keyboard has been replaced with control and interface circuitry to permit operation from an 8
bit microprocessor system.

Instead of pressing a key to enter a number or operation, the microprocessor delivers an 8
bit coded instruction which represents the desired key input. The Microcalculator performs the
operation and displays the answer on the fourteen (14) digit display. At this time,the microprocessor
may continue to deliver instructions to the Microcalculator,or the displayed answer may be read back
into the microprocessor for display on a TTY or CRT terminal.

By using the microprocessor’s RAM memory and storing complex calculator routines on tape,
a programmable scientific calculator system may be developed with instruction steps limited only to
the amount of RAM within the microprocessor system.

Nine general purpose storage registers within the Microcalculator permit the storage and recall
of intermediate results or answers. The Microcalculator Model 85 operation is based on the Reverse
Polish Notation (RPN) method,employing a four level stack for operation.

WIRING THE MICROCALCULATOR

All power, Input and Output connections are 10 Oﬁ
made thru J1, a 14 pin IC socket. Refer to figure 1 for 12 — 1 I/()
description of signals on Ji.Refer to Appendix E to de-
termine the relationship of the ribbon cable to the IC 8 — 2 D
pin numbers. Plus 5 volts is connected to pins 2 & 13 A
with the 5 volt ground connected to pins 1 &14. 11 — 3 T
Eight pins are connected to the microprocessor‘s >. A
peripheral 1/O port. This I/O port must be capable 5 —4
of having individual pins configured as either Input B
or Output, such as the Motorola 6820, Mostek 3820, 6 — S I
MOS Technology 6530 or equivalent. Pins 3 & 4 T
are not used. See Appendix D to determine the location 7 — 6
of pin 1 prior to inserting the IC plug. S
Apply power to the system. The Microcalculator — 7_/
display should indicate 0.00, if the power connections
are correct. If the display does not indicate properly, 13_+5V
recheck the wiring of the +5V DC and ground. 1
The 14 digit display on the Microcalculator may 14 =

be removed and mounted in a location remote to the J 1

PC board. If the display is to be mounted in a remote

location, observe the wiring between the display and

the Microcalculator board. FIGURE 1



HOW THE MICROCALCULATOR WORKS

The Microcalculator Model 85 is an 8 bit peripheral device to the microprocessor system.
Instructions to and answers back from the Microcalculator are over the 8 bit I/O bus. This bus is
labeled bit O thru bit 7, with bit 0 being the least significant bit, and bit 7 the most significant bit.

Figure 2 represents the 8 bits when the Microcalculator is receiving microprocessor in-
structions. Figure 3 represents the 8 bits when the microprocessor is reading the 14 digit display
from the Microcalculator. Instructions from the microprocessor to the Microcalculator is referred
to as, the Write Instruction ModeWhen the microprocessor is reading the 14 digit display, this is re-
ferred to as the Read Answer Mode. ’

Notice that in both the Read and Write modes bit 7 is configured as output from the micro-
processor. It is bit 7 that determines the state of the tri-state input buffers that are located within
the Microcalculator. When bit 7 is set to a 1, the Microcalculator will accept instructions from the
microprocessor:and send the 14 digit display back to the microprocessor, when bit 7 is set to a 0.

Po—P7

8 BIT CALCULATOR INPUT
CODE TO ENTER ALL DIGITS
& FUNCTIONS

OUTPUT FROM
uP

=2 I - O N S PN

INSTRUCTION ENTRY STROBE
7 | SET DB7=1(WRITE INSTRUCTION MODE)

/o CONFIGURATION TO
WRITE CALCULATOR ENTRY

FIGURE 2



WRITE INSTRUCTION MODE

The operation of a standard scientific calculator calls for all entries to be made by key switches
by the operator. To enter a number an operator would merely press the desired key, lift his finger
and press the next key. With the Microcalculator there are no keys to press. To enter the required
number, or function, the microprocessor will send an 8 bit coded instruction to the Microcalculator.
Before another instruction may be sent by the microprocessor, another coded instruction must
be sent which simulates the lifting of the finger from the keyboard. This is necessary, in order for
the Microcalculator to distinguish between input instructions.

During any Write instruction to the Microcalculator, bit 7 must be set to a 1, this will insure
that the instruction will be received by the Microcalculator. The instruction must be delivered to
the Microcalculator for at least 40 milliseconds. After 40 milliseconds the instruction CO is issued
by the microprocessor. This is the instruction which simulates the lifting of the finger from the
calculator keyboard.

The keyboard of our scientific calculator has been replaced with a set of instructions which
simulates the desired key entry. Figure 3 lists the instruction set for all the key inputs of the Micro-
calculator. Notice that instruction 85 is listed as the Add instruction (+), and also the KG—LB
conversion instruction. Most scientific calculators make use of a SHIFT key to permit multiple use
of the same key. If you wanted to enter the + instruction to the Microcalculator, the instruction
85 would be all that was required. Should you want to enter the conversion instruction KG -~ LB,
the SHIFT instruction would have to be entered first. That is, the SHIFT (9D) instruction would
precede the (85) instruction.

This technique of using the same key for dual instructions is standard on most scientific
calculators. All instructions in this manual are given in hexadecimal notation. The instruction
“+” is (85),which in 8 bit machine language,is equal to 10000101.

At this time a functional test of the Microcalculator accepting instructions from the micro-
processor should be performed.

Set up the I/O port servicing the Microcalculator for 8 bit output. The following program
enters the number 45, takes the sine, and displays the results in scientific notation, with the sign
of the answer changed to minus (-). :

EQUIVALENT KEY OPERATION MICROPROCESSOR DISPLAY READING
INSTRUCTION
Enter 4 o7 bbbbbbbbbbbb4b
Release Key (C0O) bbbbbbbbbbbb4b
Enter 5 (9C) bbbbbbbbbhb45h
Release Key (CO) bbbbbbbbbbb45h
Enter SIN (take the sine of 45) (9E) bbbbbbbbbb0.710b
Release Key (CO) bbbbbbbbbb071b
Enter SHIFT (set up shift mode) (9D) bbbbbbbbbb071b
Release Key (CO) bbbbbbbbbb071b
Enter SCI (display scientific notation) (A7) b7071067811-01
Release Key (CO) b7071067811-01
Enter CHS (change sign of answer) 94) ~-7.071067811-01
Release Key (CO) -7.071067811-01



You will note that each instruction entered was followed by code (C0); this is the instruction
that simulates the release of the input key, and permits the Microcalculator to accept another input
instruction. In an actual program this code would be placed in a loop and would not take up more
than one byte of memory

MICROCALCULATOR INSTRUCTION SET

CALCULATOR OPERATOR E;)I: The Microcalculator instruction set is shown
OR OPERAND 8 in figure 3. As with most scientific calculators
NORMAL KEY| SHIFT KEY E certain keys perform two functions. In the Micro-

2 T % 37 calculator certain instructions perform two oper-
| 8F ations. Note that there are two columns which
> 9F list the key functions (instructions), One column
3 A3 is titled “NORMAL KEY?”, and the other is
L 97 titled “SHIFT KEY”. Should you want to use
5 9C an instruction listed under the NORMAL KEY
6 A heading, merely write the instruction code listed
7 93 under the column titled “u - P HEX CODE”.
8 98 If the instruction that you want to use falls under
9 A4 the SHIFT KEY column,the u-P HEX CODE for
+ KG—LB 85 that instruction must be preceded by the SHIFT
= CM—IN 89 instruction code (9D). Using the SHIFT (9D)
X LTR—~GAL | 8D instruction is required before all instructions
o c-F 91 listed under the SHIFT KEY column except the
: Ll 98 LST X, STO, and RCL instructions. Should you
EN: ok | A7 precede these three instructions with the SHIFT

XLY—.Y \[h%— gé instruction the_ Microcalculator would ignore
I X 99 the SHIFT instruction. From figure 7 you will
cHS X 9 find that the input instructions for 65.3 SIN
EE T 88 require no SHIFT instruction; but the SCI in-
=+ X.5 95 struction to change the display to scientific
Ln LoG 9A notation is preceded by the SIIFT instruction
SIN —POL 9E code (9D). The coded instruction listed under
c0s —RAD A2 the u - P HEX CODE column represents the
TAN RAD A6 eight (8) bit code to the Microcalculator from
INV STO Al the microprocessor.

HYP RCL A5 For example:

CcLX CLR 8B The *+” key = Instruction Code 85

DSP SHIFT 9D | 85 in hexadecimal code = 10000101

— in machine language.



READ ANSWER MODE

A thorough understanding of the operation of the Microcalculator is required to read the
displayed answer back into the microprocessor. The Read mode is required at two seperate times
within an active program. The first is testing the busy status of the Microcalculator; the second is
reading the fourteen (14) digit display back into the microprocessor.

Figure 4 shows the configuration of the I/O port when the microprocessor is set to read
the Microcalculator dl:splay. Bit 7 is set for output operation and is equal to a 0, which sets up
the Read mode. All remaining bits (0-6) are input data to the microprocessor from the
Microcalculator. Bits 0 - 5 represent the display characters including the digits O - 9, blanks, the
minus { - ) sign, and the decimal point. This code is represented in figure 5.

Po—P7

6 BIT CALCULATOR OUTPUT
CODE REPRESENTING DIGITS
0—9, SIGN, BLANKS & DECIMAL PT.

INPUT TO
upP

V| [ [ R

DIGIT 1 SYNC PULSE
OUTPUT FROM UP | 7 | SET DB7=0(READ ANSWER MODE)

/0 CONFIGURATION TO
READ CALCULATOR ANSWER

FIGURE 4



The Microcalculator has the capacity to display up to fourteen (14) characters made up of
digits, blanks, and the minus (-) sign. These characters are time-division multiplexed over the bits
0 - 5. In order to determine which character position is present at the input to the microprocessot,

requires the use of a sync pulse and knowledge of the time-division multiplex relationship. Figure 6
shows the relationship between the sync pulse (Digit 1), and the 14 digits which make up the 14

digit Microcalculator display.

From figure 4 we find that bit 6 is labeled DIGIT 1 SYNC PULSE. This means that each time
digit 1 is being read by the microprocessor, bit 6 will be equal to a 1. If we had another bit which

we could use for digit 2 sync pulse it would be relatively simple to read digit 2,and so on. However,
we only have the digit 1 sync pulse to work with. Therefore, in order to know when digits 2 - 14
are being sent requires the need to simulate the respective digit sync pulses thru software timing.

OUTPUT CODE FOR

DISPLAY DIGITS [|-14
|-14 |Bg|B4 |B3 B, By Bg
0 X{|0[0|1]1]1
1 X(ojojof1]o
2 Xj0]1]1]0]1
3 X10]1]1]1]1
4 X(1|]0(0|1]0
] X|(1j0{1({0]1
6 X]J1]1(1]0]1
7 X[{0]0]o[1]1
8 X|1]1]1]1/1
9 X|{1]0[1]1]1
- X]of1|0]|o0ofo0

BLANK|{ X |0f0 |00 0O

DEC.PT| 1 [ oigit o hats

FIGURE 5

OUTPUT CODE FOR DISPLAY DIGITS I-14

The Microcalculator displays up to 14
characters which are numbered 1 - 14 from
left to right. Each time the microprocessor
reads the Microcaleulator, bits 0 - 5 contain
the code which determines whether the charac-
ter is a digit, a blank, or a minus (-) sign.
Also the code determines where in the string of
14 characters the decimal point appears.
Figure 5 shows the corresponding character
to bits 0 - 5, after they are read into the
microprocessor. The table does not convert
the code directly to the ASCII equivalent,
but will be used as an index to a table which
will.

As an example let us set bits 4 -0 to 10111
and determine what character is being read.
From figure 5 it can be seen that when this
code exists the character isa “9.”.

If bit 5 for the same read were a 0,there would
be no decimal point following the 9,

Each time bit 5 is a 1,the character read in
will be followed by a decimal point.

Figure 7 lists the 8 bits read in for a given
example, and should be studied to see the
relationship between the bit pattern read and
the corresponding character it represents.
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Figure 6 illustrates the time-division multiplex relationship with respect to the sync pulse
and all fourteen (14) digits.

As discussed earlier, the only time we need to read the Microcalculator is:to determine when
it is in a busy mode, and reading the final answer back into the microprocessor for terminal display.

To determine the busy status of the Microcalculator, digit 13 is tested. Digit 13 was selected
because it is the one digit that always has a character in it besides a blank. To read digit 13:the
microprocessor program waits until the sync pulse (bit 6) goes to a 1,and then creates a 1990 micro-
second delay. At the end of the 1990 microsecond delay period,a read instruction will read in digit
13. The actual determination of busy status is covered in the explanation on the program flow
charts.

To read in the entire 14 digit display the microprocessor must wait until the sync pulse arrives
and then begin a 70 microsecond delay; at the end of which digit 1 is read in. The 70 microsecond
delay is created to put the read command in the center of the digit 1 time frame. From this point a
160 microsecond delay will be initiated. At the end of the 160 microsecond delay, digit 2 will be
read in. Twelve more 160 microsecond delay/read loops will have then read in all 14 of the Micro-
calculator’s digits. The Microcalculator is shipped with the 14 digit cycle time set for 2240 micro-
seconds. A potentiometer (R1) is provided to permit adjustment should the program require
timing adjustment after operation.

Figure 6 illustrates the READ of the Microcalculator displaying -1.234567890 99, and the
corresponding values of bits O - 5. To determine your understanding of the coded bits 0 - 5,and
their actual display value,compare the data bits 0 - 5 from figure 6 with the chart of the output
code for display digits 1 - 14 found in figure 5.



/O CODE FOR SYSTEM EXAMPLE

EXAMPLE:

FIND SIN65.3 AND DISPLAY
ANSWER IN SCIENTIFIC NOTATION

CLX | OCOF | 8B
6 0010 | AO
5 001l | 9C

Q0i2 | 9B

3 0013 | A3

SIN 0014 | 9E

SHIFT| 00I5 | 9D

SCI | 006 | AT
END | Q0IT | FF

CALCULATOR _ _ f
FUNCTION REQD:.

MICROPROCESSOR
MEMORY ADDRESS

CALCULATOR
INSTRUCTION CODE

oool o2 1

INPUT 0003 | 08 |isiGN)-
ICALCULATOR oco4| 15| 5
88 E 0008| 03| 7
READ. BACK ocos[ 03] 7
T 0007| 02| |
NSWER 3 0008| 1F| 8
DISPLAY ! e cd o0
ANSWER | ocoal 15| 5
| ocos| IF| 8

t

FINISH I Goc|o7| ©
4 oooD| 37| 9.

] 0CCE| 4 0 [BLANK
{ ]

*=9,08508I775-0],

TERMI

NAL DISPLAY

0000000000000

MICROCALCULATOR

DISPLAY

FIGURE 7
Figure 7 illustrates the input code to the Microcalculator from the microprocessor, and the output

MICROPROCESSOR
MEMORY ADDRESS

DATA READ BACK BEFORE I

BITS 5,6,7 ARE STRIPPED

DIGIT DECODED FROM DATA
BITS 0-4 AND LOOKUP TABLE

code from the Microcalculator to the microprocessor for a given problem.




1/0 CODE FOR SYSTEM EXAMPLE (Figure 7 Explained)

Input code to the Microcalculator begins with a clear instruction (CLX), which from figure 4
is listed under the column headed NORMAL KEY.and is coded 8B. The Release key instruction CO
is not shown in this example, but is included in the program as part of the input routine. You will
note that the instruction SCI, which displays the answer in scientific notation, is listed under the
SHIFT KEY column and must therefore be preceded by the SHIFT instruction code 9D. The only
exception to this is the LST X, STO, and the RCL instructions. You will also note that the input
program ends with an END instruction, code FF. The END instruction (FF) is not part of the
Microcalculator’s instruction set, but is used to signal the microprocessor that all instructions to
the Microcalculator have been entered.

The fourteen (14) digit display which is read back into the microprocessor,resides in memory
locations 0001 - 000E. Digit 1 is the first digit that will be read,and will be placed in memory at
address 000E. The last digit read is digit 14,and will reside in memory at address 0001.

After the problem has been written to the Microcalculator, the display will be read back by
the microprocessor. The first digit read is digit I, and is read back as code 40. This breaks down
as follows:

b7 b6 b5 b4 b3 b2 bl bO
DIGIT1=40(Hex) = 0 1 0 0 0 0 0 0

Bit 7=0 Bit 7 is the bit which is always configured as output, and
since the microprocessor is READING the answer, bit 7
was set to a 0. A read of the I/O port will always read back
the state of the bit as set in the output routine.

Bit6=1 Bit 6 is the DIGIT 1 SYNC PULSE and since we are reading
digit 1, bit 6 will be equal to 2 1. In the remaining thirteen
digits bit 6 will always be a 0.

Bit 5=0 Bit 5 is reserved for decimal point location. From figure 5
we find that when bit 5 is a 1 a decimal point follows the
digit read. Since bit 5 is equal to 0 there is no decimal point
following the digit.

Bits 4 - 0 = 00000
From figure 5 this indicates a blank is being read for digit 1.

NOTE: Digit 2 (memory location 000D) has bit 5 set to a 1. This
means that the digit decoded from bits 0-4 will have adecimal
paint following it. Digit 2 is equal to **9.”.



MICROCALCULATOR PROGRAM FLOWCHART

A complete program to operate the Microcalculator may be divided into four parts:

1. CALCULATOR INPUT (Input of calculator instructions)

2. CALCULATOR BUSY ROUTINE (Determines busy status of Microcalculator)
3. READ DISPLAY (Reads the 14 digit display back into the Microprocessor)

4. PRINT ANSWER (Prints the answer on a TTY or CRT terminal)

Should the microcalculator display be the only source required for the displayed answer,
it will not be necessary to read back the 14 digit Microcalculator display, and parts 3 & 4 would
not be required.

Each of the four parts shown in flowchart have a number in a circle located to the left of
each step. This number refers to the corresponding numbered paragraphs of their respective sections.
The address above each step refers to the program listed in this handbook.

CALCULATOR INPUT (Figure 8)

1. Microcalculator instructions are placed sequentially in memory within the micro-
processor system. They may be as short as a single instruction, or as long as the
microprocessor  system may provide. Before the Microcalculator begins to accept
these instructions an index pointer must be initialized to zero. The mMiCroprocessor
memory locations which hold the Microcalculator instructions will be referred to
as the Calculator Instruction Table (CITAB).

2. Input instructions to the Microcalculator require that the microprocessor 1/O port
be put into an output mode. This step sets up all 8 bits of the I/0O port as outputs.
Always remember that bit 7 will always be configured as output for all routines.
When bit 7 is set to a 1, the Microcaleulator will be set to receive instructions from
the microprocessor. When bit 7 is set to a 0,the Microcalculator will be sending
the fourteen digit display back to the MiCTOProcessor.

3. This step loads the Accumulator with the Calculator Instruction Table indexed
by the pointer initialized in step 1 above.

4. After the Accumulator has been loaded with the Microcalculator instruction, that
instruction is then tested to determine if it is last instruction. The last instruction
is calied the terminator instruction,and serves the program notice that all of the
Microcalculator instructions have been written. At this time the program may termi-
nate,and the display on the Microcalculator provide the answer on the fourteen digit
display; or the display may be read back into the microprocessor for terminal display,
or stored for usc at a later time. The Microcalculator has nine (9) registers which
may also be used to store the display.
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If the terminator (code FF) is found,the program
will terminate ,or go into the READ DISPLAY
routine in which the Microcalculator’s fourteen
digit display is read back into the microprocessor.
If the terminator is not found,a branch will occur
which will output the instruction to the Micro-
calculator.

This part of the program is entered after the last
Microcalculator instruction has been entered.
As noted above,the program may then terminate,
or read back the 14 digit display.

At this time the Microcalculator instruction re-
siding in the Accumulator is written to the output
port for interpretation by the Microcalculator.

Once the Microcalculator is given the instruction
by the microprocessor,a delay of forty (40) milli-
seconds is required,in order that the Microcalcu-
lator circuits have time to examine and accept the
instruction.

After the forty millisecond delay is over,an in-
struction will be given which will act as a spacer
between instructions. This simulates the lifting
of the finger from the keyboard of the calculator.
This is accomplished by sending the Microcalcu-
lator the instruction code “CO™.

The instruction CO is placed in the output port
for the Microcalculater to read.

.- At this time, the Microcalculator has been given

an instruction; accepted that instruction, and is
in the process of performing that instruction.
A routine must now be entered to determine the
busy status. We cannot enter another instruction
until the present one has finished execution.

After returning from the CALCULATOR BUSY
ROUTINE, the Calculator Instruction Table pointer
must be incremented to point to the next in-
struction. After the pointer has been incremented,
the program branches back to step 2.

11
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CALCULATOR BUSY ROUTINE
(Figure 9)

Various instructions to the Microcalculator may
require different execution times. This routine tests
the Microcalculator to determine the busy status,and
return to the main program when the execution of a
given instruction has been completed. The routine
listed in this handbook will not return if the current
instruction given the Microcalculator caused an over:
flow, underflow, or was an illegal instruction. If this
occurs, the display will flash all nines, or zeroes.
Should the user desire to detect an error condition,
a five second timer might be set prior to calling the
CALCULATOR BUSY ROUTINE. When an error
condition did, occur the timer would run out and
alert the system. Five seconds is longer than the
longest execution time of any instruction in the
Microcalculator’s instruction set. Remember to reset
the five second timer each time the busy routine
returns.

—

.The I/O port is configured to an input mode for
bits 0 - 6, and an output mode for bit 7. Bit 7, as
you will remember, is always set for output mode.
When bit 7 is set equal to 1, the Microcalculator
accepts instructions from the microprocessor; when
set to a 0, the microprocessor reads the display of
the Microcalculator.

2. The display turns on and off up to three times for
various instructions,and changes the display many
times during a calculation before the final answer
is arrived at. An algorithm was selected that requires
the display to be constant (same digit for digit 13)
for six consecutive loops after the display turns
back on. Each time the display turns off, the loop
counter will be reset to six. This step initializes the
loop counter.

3. Digit 13 is the only digit that must be on after any
given calculation, or entry. This is the reason digit
13 has been selected for test of busy status. This
step brings digit 13 into the Accumulator.

Figure 10 illustrates step 3 in detail.

12



. Digit 13 is tested to determine if it is turned on.
This is accomplished by ANDing the Accumulator
with hex IF ¢00011111). Should digit 13 be turned
off, the five digit code returned, and now residing
in the Accumulator will be XXX00000. ANDing
this with 1F will leave the zero flag set,if the result
is zero (digit 13 off). If digit 13 is off the program
will branch back to step 2 and reset the loop
counter; if it is on, the program steps to the next
operation.

. If digit 13 was turned on, it must now be compared
to the value of digit 13 from the last time the loop
was performed. Note: The program does not
initialize the digit 13 store location.

. Digit 13 is compared to the value of digit 13 from
the digit 13 stored previously. If digit 13, and
the stored digit 13 are not equal, the program will
branch back to step 2 and once again reset the loop
counter. If digit 13 is equal to the value of the
stored digit 13, the program will pass to step 7.

. A delay of fifty (50) milliseconds permits digit 13
to change,should the Microcalculator be in a calcu-
lation mode. Digit 13 must be found equal to the
value of the stored digit 13 for six loops before
the routine returns.

. After the delay has been completed, the loop
counter is decremented.

. The loop counter is tested to determine if it is
equal to zero. If the loop counter is zero,the busy
routine terminates,and retumns to the main program.
If the loop counter is not equal to zero, the program
branches back to step 3 to get another digit 13 for
test.

13

GET DIGIT 13

0143

TEST BIT &

1990 U SEC
DELAY

57

LOAD AC
WITH PAD

SA
END GET I3

FIGURE 10



READ DISPLAY (Figure 11)

This part of the program is not a seperate sub-

routine, but is listed seperately to give the user a

better idea of the structure of the program that is INITIALIZE
required to operate the Microcalculator. TABLE INDE X
This part of the program reads the 14 digit TO 14
display back from the Microcalculator, and stores 70
them in memory locations 0001 - QOCE. These 14 SETUP
storage locations are referred to as the MICROCALCU- I/O PORT FOR
LATOR DISPLAY TABLE (MDT). 7 BIT INPUT
T
1. For the fourteen digits that will be read into RAM WAIT FOR IST
memory, a table pointer is initialized to 14. SYNC PULSE
2. To read the digits from the Microcalculator, bit 7
of the I/O port must be set for output operation, DELAY FOR
and set equal to 0. Bits 0 - 6 are set for input. /2 BIT TIME

3.Bit 6 of the incoming data is the SYNC pulse, 96
digit 1. To accurately sync on the leading edge LOAD A WITH
of the SYNC pulse calls for a routine that will INPUT DIGIT
discard the pulse should it be read during the o9
period that it is a 1. This is required to assure that
: . . . STORE A IN
the next time bit 6 goes to a 1 it will be the lead- TABLE

ing edge of the SYNC pulse.

. Once the SYNC pulse has been detected,a delay

of seventy (70) microseconds will be initiated.
This will place the first read operation at the
center of digit 1.

READ DISPLAY
ROUTINE

BY INDEX

DECREMENT
INDEX

5. To read the incoming digits from the Microcalcu- '0) YES Err&sgvlvmé
lator, the Accumulator is loaded with the I/O port ROUTJENE
data. (01A5)

DELAY FOR
I BIT TIME

6. During the reading of the [4 display digits a tempo- ®
storage location (0001 - 000E) is loaded with the
incoming digits. The first digit will be stored at
location OOQE, and the last, or 14th, will be stored
at location 0001.

7. After each digit is read into the Accumulator and
stored in the MDT, the table pointer which loads

the digits into memory is decremented. FIGURE 11




















































































