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INTERFACE TO PROM PROGRAMMER.
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CONFIG. | pESIGNATION | CLOCK STATE TIME ROM RAM FUNCTION PORT BIT
DOCUMENT 1st/LAST ADR 1st/LAST ADR
105680 { PS-1B (8085):| 0.32 usec. 0000-07FF 2000-23FF |Switch S1 IN DO-6
7801, 7303, Switch S2 IN DO-7
MP-4 (0800-1FFF)* (2400-2FFF)*
Keyboard Inputs | IN DO-0 thru
105685 | PS-3B (Z80): 0.40 usec. D0-5
7803, 7303, *Empty sockets. User may add
MP-4 to CPU by installing ROMs Keyboard Enables}OUT DO-0 thru
and RAMs. Additional ROM D0-3
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and 7701 or 7702 memory boards. |Display Data OUT DO all bits
Display Control [OUT D1-0 thru
D3
105675 | PIN 114: Programmer Data jIN 52 all bits
7505, 7140, Programmer Data [OUT 50 all bits
RC50-6 Programmer Hand-|IN 51-0 thru
shake in 51-2
Programmer Hand-}jOUT 51-5 thru
shake out 51-7
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MP-4 KEYBOARD
MONITOR PROGRAM

General

The MP-4 Keyboard Monitor Program is intended to be a program development aid
and program debugging tool for the STD BUS user. It is designed to be used
with the PRO-LOG 7303 Keyboard/Display Card as the I/0 device and a 7801 (8085)
or 7803 (Z80) CPU Card. It is fully compatible and useable with the PRO-LOG
M900, M900B, M920 and M980 PROM Programmers as well as the M824 and M825 System
Analyzers. In addition to providing the user with several useful editing and
debugging functions, there are many resident, independently accessible program
modules (subroutines) that may be called by the user or moved into his programs.
These include routines to fully exercise the 7303 alpha-numeric displays and
keyboard, a variable time delay module, and a Hex to ASCII conversion routine.

The Monitor can also double as a diagnostic tool for the engineer or technician.
When switches S1 and S2 on the 7303 card are closed, or if the 7303 is not in
place, program control is transferred to address 0800 Hex (ROM 1) and all monitor
functions are bypassed. If the Monitor PROM is retained in the finished product,
and if the user's permanent main program starts at address 0800 Hex, the Monitor
program will be transparent until the 7303 is inserted into the rack and either
or both switches are not closed. At that time, all Monitor functions will become
available to allow debugging in place.

Monitor resident software is provided to allow the user to transfer data from

the microprocessor system to the PROM programmer and vice versa. This requires

a PRO-LOG PROM Programmer equipped with the 9104, 9114, or 9814 Parallel Interface
Option, and a PIN-114 Parallel Interface Option for STD BUS Prototyping Systems.

System Requirements

The Monitor program resides in one Intel 2716 EPROM or equivalent and occupies
addresses 0000 through O7FF Hex. Program parameters and stack operations use
addresses 2000 through 204F Hex. User programs must start at locations which are
not part of these address fields. In addition, all but the first two restart lo-
cations are available to the user for vectored interrupt. However, the Non-Maskable
locations 0024-0026 Hex (8085) and 0066-0068 Hex (Z80) are utilized in the program
to cause the contents of the internal registers to be displayed in the 7303 dis-
plays upon the occurrence of a Non-Maskable Interrupt (NMI). This interrupt can
be generated coincident with any program address by the M824 or M825 System Ana-
lyzers.

Also, restart location 0038 Hex contains an unconditional jump to location 2020
Hex in RAM. The user can program an unconditional jump into locations 2020-2022
to vector his Restart 7 interrupt to any location in memory.

With all RAM socketed on the 7801 or 7803 CPU Card, user programs and data may
reside in address locations 0800-1FFF (ROM) or 2050-2FFF (RAM). Additional memory
may be added (4000-FFFF) with the addition of PRO-LOG 7701 or 7702 memory boards.




Monitor Description

The Monitor program utilizes the eight alpha-numeric displays and twenty-five
keys provided on the 7303 Keyboard/Display Card. The keyboard is divided into
a Hex key pad (keys 0-F), a system RESET key, and 8 function keys. Each key
has a removable, transparent cap. Labels are provided with which the user may
label each of the function keys (keys 10-17) by removing the cap, inserting the
label, and replaceing the cap. A keyboard layout diagram is shown in Figure 1.
to facilitate labeling.

Data movement/manipulation
functions.

TN

? SND MOV AJA RE-
RCV FLM CHA SET

Program development/
> debugging functions.

Figure 1. 7303 Keyboard Labeling.

Each of seven keys provides the capability of implementing the functions or
commands so labeled, one upper and one lower function per key. To select an
upper function, the user first depresses the shift key (4 ), then the desired
key. To select a lower function the user merely depresses the desired key.
Operation is similar to that of many conventional hand-held calculators.

The function keys are grouped by application. The horizontal row of function
keys provide several data movement, manipulation and memory conditioning capa-
bilities. The vertical column of function keys provide program development
and debugging capabilities.




Upon power-on or pushbutton reset, the prompt word "READY?" is displayed in the
7303 alpha-numeric displays. The subsequent selection of any command will result
in the display being blanked, followed by the name of the command for approximately
3/4 second. This verifies to the user that he has selected the desired function

or command. Throughout several functions, the prompt word "BUSY" is displayed
while the processor is completing the execution of that function. Several other
prompt words are utilized by individual routines to enhance user entry or infor-
mation.

A11 Monitor routines are exited by depressing the "RESET" key, or upon completion
of the function, in which case control is returned to the Monitor and "READY?" is
again displayed.

Monitor Operation

To select a specific command, depress the appropriate combination of shift (4) and
function key. The display will blank and then the name of the function will appear
centered in the display for 3/4 second. SST (Single Step), BST (Back Step), and
CLR (Clear Entry) are not commands.

A11 command functions except STR and RUN require the user to enter one or more
4-digit Hex addresses. When an address entry is required, the prompt "____" will
be centered in the display. Enter the address, most significant digit first, from
the hex keypad. As each digit is entered, it will be displayed, thereby replacing
the prompt characters. After entering all 4 digits, depress SST. The address
will disappear and the function will continue execution. :

Several commands (EDT, STR, FLM) may require the user to enter 2-digit Hex data.
As before, enter the data from the Hex keypad, most significant digit first. The
data will appear in the display as it is entered. At the completion of entry,
depress SST and the function will continue execution.

Should the user enter an address or data digit in error, it may be corrected by
depressing the CLR key. Each time the CLR key is depressed, the next digit to

the left will blank starting with the last entry. The digit(s) may then be re-
entered. Al1 corrections must be made before SST is depressed.

During the course of the execution of the commands RCV, MOV and FLM, data is
written into RAM. If the RAM location fails to accept the data, or ROM is written
to, or the address written to does not exist in the system, then the execution of
the function will halt and the address of the bad location and its data will be
displayed. To abort further execution, depress RESET. To continue execution,
depress SST. Execution will continue until completion, or until another bad Toca-
tion is encountered.

A description of each command, its suggested application, and instructions for
its utilization is included in the following pages.
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EDT

EDIT data in memory.

This command allows the user to display a desired address and resident data in
the 7303 alpha-numeric displays, and modify the data, if desired. After entering
the desired starting address, the address and data will be displayed as 4 Hex
digits of address and 2 Hex digits of data separated by 2 spaces (AAAA DD).

The user may modify the data by merely depressing 2 Hex keys on the keyboard.

The data will be displayed as it is entered, and will replace the original data.
SST must be depressed to enter the data into memory, following data entry.

If the user desires not to modifiy data, he may advance to the next higher location
by depressing SST. At that time the address will be incremented and the address
and data of the next location will be displayed. The user may also depress BST,
thereby decrementing the address to the next lower location and display its address
and data.

To exit this command function, depress RESET.

The purpose of this function is to allow the user to enter program and data into
RAM for subsequent executuion and debugging.

Note; If an "E" appears to the immediate left of the data, foilowing a data entry,
it informs the user that the data was not accepted, i.e., the RAM location is
bad, or that area of memory is ROM or non-existent in the system. To continue,
depress SST to increment to the next location. To abort, depress RESET.




‘ EXEC PGM ’

‘ EXEC ADR ’

Monitor Displays
Last Entered
Execution Address
for 1 second.

Monitor Displays
n L

To ProﬁBE-an

Address Entry.

*User Enters a
4-digit Hex
Start Address
From Keyboard.

Monitor Displays

II*RUN*II

*User Depresses

RUN Key.

Monitor Initial-
izes Registers,
Display, LEDs,
Start Address.

‘ USER PROGRAM’

10




XAD

Enter EXECUTION ADDRESS into memory.

This command allows the user to enter a program execution starting address into
memory and is intended to allow the user to exercise programs entered into RAM
or ROM.

Upon selection of this command, the Monitor will display the last execution ad-
dress entered in the 7303 alpha-numeric displays for approximately one second.
The display will then blank and the prompt "__._." will be displayed to indicate
to the user that a new 4-digit Hex execution start address must be entered. The
user may retain the current address by depressing RESET. Otherwise, the user
enters the new address and depresses SST.

After address entry, the display is blanked and then "*RUN*" is displayed. The
program may now be executed by depressing RUN. The execution address will be
retained for subsequent program executions until it is changed by this command.

RUN

RUN the program at the previously entered execution address.

This command will allow the user to execute a program in RAM or ROM, repeatedly.
The execution start address is the last address entered via the XAD command.

Upon selection of this command, the Monitor blanks the display and LED's, disables
the keyboard, loads the registers with the values entered via the last STR command,
retrieves the execution address from memory and jumps to that address.

11
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STR

Pre-SET Registers for program execution.

This command allows the user to enter a set of initial register values into memory.
Each time the user depresses RUN to commence execution of a program, or a portion
of a program, these values will be loaded into the internal registers before jump-
ing to that program. In this way, program execution can be started with the pro-
cessor in a known state. The entered values will remain the same until changed by
subsequent repetition of this command.

Upon selection of this command function, the Monitor will display "REG H=dd",
where "dd" is the last 2-digit Hex data entered for the initialization of the

H register. To enter new data, depress the desired 2 Hex keys, then depress the
SST key. To leave the data unchanged, depress the SST key directly. Each time
the SST key is depressed, the next register name and content will be displayed.
Depressing the SST key after the contents of the flag register, F, are displayed
will return control to the Monitor, and "READY?" will be displayed.

Register name and contents are displayed in the following order:

H, L, D, E, B, C, A, F.

13
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BPT

Set Breakpoint at user entered address.

This command allows the user to enter a breakpoint at any desired address in a

program that resides in RAM. When the breakpoint is encountered during program
execution, the execution will terminate and the internal register contents will
be displayed.

Upon selection of this command function, the Monitor will display "-_-_" as an
address prompt. Enter a 4-digit Hex address and depress the SST key. The Moni-
tor will replace the original data at the designated address with a Restart 2
(D7 Hex) and save the original data in memory. Upon depression of the SST key,
control will be returned to the Monitor and "READY?" will again be displayed.
Care must be taken to insure that the breakpoint only be set at an address that
contains the first byte of an instruction. If this is not done, the restart
instruction will be misinterpreted as operand data.

Breakpoint Execution.

Upon encountering a breakpoint, program execution will terminate and the register
contents will be displayed, starting with "HL=dddd", where "dddd" is the 4-digit

Hex data contained in the HL register pair. At this point, the user may change

the data by entering 4 Hex digits of new data from the keyboard and depressing SST.
The data will remain unaltered by directly depressing SST, at which time the next
register pair name and data will be displayed in the same manner. Data is displayed
in the following order:

"HL=dddd", "DE=dddd", "BC=dddd", and "AF=dddd".

After the AF register pair data is displayed, execution can be resumed by depressing
SST. The Monitor will replace the restart instruction with the original data and
execution will resume at the breakpoint address. To leave the breakpoint set for
subsequent executions, depress RESET instead of SST.

Non-Maskable Interrupt Service.
Upon the occurrence of a non-maskable interrupt, the register pair contents will be

displayed and can be altered as described above. However, the Monitor will not
replace the breakpoint with original data.

15
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FLM

Fi11 a block of memory with a single data value.

This command allows the user to write the same data value into all RAM locations
that 1lie between the user-entered address limits, inclusively. The data can be
any user-entered 2-digit Hex value.

Upon selection of this command function, the Monitor will prompt an address entry
by displaying "----". Enter the starting address to be written to. The Monitor
will prompt another address entry. Enter the ending address to be written to.
The Monitor will now display "DATA?" to prompt a data entry. Enter a 2-digit

Hex value from the keyboard. The data will be displayed as it is entered. Upon
completion of the data entry, the Monitor will display "BUSY" while it writes the
entered data into all locations within the address field. It then exits to RESET.

This command may also be used to test the integrity of a block of RAM. Should any
RAM Tocation fail to accept the desired data, execution will halt and the bad
location address and data will be displayed. Depressing SST will cause execution
of the function to continue (See Monitor Operation).

It is suggested to the user that prior to entering a program into RAM for develop-
ment or debugging, the memory be filled with the data that corresponds to the un-
programmed state of the PROM (00 or FF) in which it will eventually reside. Then,
if the program is subsequently transferred to the PROM programmer via the SND com-
mand, those areas of memory not actually part of the program will remain unprogram-
in the PROM.

17
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MoV

Move a block of data to another location in RAM.

This command allows the user to move any size block of data from ROM or RAM to
another area of RAM. Both backward and forward moves are allowed. As the Moni-
tor moves the data, it clears the source area by writing 00 Hex (NOP) into each
source location.

Upon selection of this command function, the Monitor displays "_-._.." to prompt
an address entry. Enter the 4-digit Hex source starting address. Then the
Monitor will prompt a second address entry. Enter the source ending address.
The Monitor again prompts a third address entry. Enter the destination starting
address. At the completion of the last entry, the Monitor will display "BUSY",
and begin moving data to the new locations. If any location fails to accept
the data, execution will halt and the bad location address and data will be dis-
played. To resume execution, depress SST (see "Monitor Operation"). At the
completion of the move, the Monitor will exit to RESET and display "READY?".

This command can be used to move any Monitor software module into the user's
program. The source start and end addresses, and the destination address are
saved in memory for subsequent and repetitive address ajustment operations that
utilize the AJA command.
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SND

Send a block of data to the PROM programmer.

This command allows the user to transfer a block of memory data from either ROM
or RAM to any PRO-LOG PROM Programmer equipped with a Parallel Interface Option.
To use this command, the PIN-114 Prototyping System Interface to PROM Programmer
must be installed to connect the microprocessor system to the programmer. When
using an M900 or M920 programmer, only personality modules for PROMs with a 512
word capacity, or greater, may be used. This restriction does not exist when
using the buffer equipped M900B or M980 units.

Upon selection of this command function, the Monitor determines if the PIN-114 is
installed, if the programmer is connected, and if the programmer is turned on.

If any of these conditions are not true, the Monitor displays "NO PGMR!" for one
second, then exits to RESET and displays "READY?".

If the programmer is on-line, depress the RESET key on the M900 or M900B program-
mer to initiate the interlock. If an M920 is used, turn it off, then on again. The
M980 should not be RESET - the user must select Parallel Interface Option from the
keyboard, initially. Al11 but the M980 must be reset before each subsequent data
transfer.

Next, the Monitor will display "____" as an address prompt. Enter a 4-digit Hex
programmer buffer or PROM starting address. The Monitor will prompt a subsequent
address entry. Enter the programmer buffer or PROM ending address. The Monitor
will prompt a third address entry. Enter the microprocessor system starting address.
The Monitor will then display "BUSY" and transfer the block of data to the PROM
programmer. Upon completion of the transfer, the Monitor will exit to RESET and
display "READY?", after dropping the interlock signal.

RCV

Receive a block of data from the PROM programmer and store it in RAM.

This command allows the user to transfer a block of data from the PROM programmer
PROM or buffer to system RAM. A1l restrictions and interface requirements speci-
fied for the SND command apply, as does the operating procedure. A further re-
striction exists in that the data must be transferred to valid RAM locations.

Should a RAM location fail to accept the data, or if the RAM capacitiy of the system
is exceded, or if transfer is to ROM, then execution will stop and the address and
data of the bad location will be displayed. Transfer may be resumed by depressing
SST (see "Monitor Operation").
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AJA

Adjust the addresses contained in 3-byte instructions after a MOVE

Whenever a program or subroutine is moved from one area of memory to another,
it will not execute correctly unless the addresses contained in all 3-byte
Jump, Load, and Store instructions are changed to reflect the programs's new
location. This includes addresses contained within the moved program, and ad-
dresses in other areas of memory that may refer to the moved program's original
location.

This command allows the user to adjust the move-affected addresses within any
field of data. It may be used over as many fields as desired, and over any

size data field. A1l adjustments made to addresses are based on the parameters

of the last MOV operation. i.e., source start, source end, and destination start
addresses. The Monitor determines the displacement (source minus destination),

or how far the data was moved. It then searches for 3-byte instructions. The
operand (2nd and 3rd bytes) of each instruction found is examined. If the operand
value lies between the source start and end addresses, inclusive, the displacement
is added or-subtracted from the operand.

Upon selection of this command function, the Monitor displays "._.." as an address
prompt. Enter the 4 Hex digit starting address of the field of data to be adjusted.
The Monitor will then prompt a second address entry. Enter the 4 digit ending ad-
dress of the data field. The Monitor will then display "BUSY" as it searches for
3-byte instructions and adjust operands. Upon completion, the Monitor exits to
RESET and displays "READY?".

NOTE: This command operates only on the subset of instructions common to both
8085 and 780. If 780 special instructions are used, care must be taken
to insure they are not altered by this routine.
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CHA

Change all address bytes contained in 3-byte instructions.

This command allows the user to change all page and Tine addresses contained in
all 3-byte instruction operands within any area of RAM, by adding or subtracting
an offset to those operands. The offset, or displacement, is computed by the
Monitor from the source start and destination start addresses entered by the user.
If the user has developed a program in RAM, and desires to relocate it to ROM,

he can utilize this command to change the addresses of all Jump, Load and Store
instructions that would be affected, then transfer the altered program to the
PROM programmer. The converse is also true, in that the user can transfer the
contents of a PROM to RAM, change all dependent addresses, and execute the pro-
gram.

Upon selection of this command function, the Monitor will prompt the entry of
five (5) addresses by displaying "----". Enter the following 4 Hex digit addresses
in the listed order:

1) The starting address of the data whose operands are to be altered.
2) The ending address of the data whose operands are to be altered.

3) The source starting address, i.e. the starting address of the area
in which the program was intended to operate.

4) The source end address.

5) The destination start address, i.e., the starting address of the
area in which the user desires the program to execute.

Upon completion of the last address entry, the Monitor will change all addresses
required, while displaying "BUSY". When finished, the Monitor will exit to RESET
and display "READY?".

If the user wishes to change addresses in segments, in order to bypass data tables,
the first area of data must be changed with the CHAD command, but subsequent areas

may be changed with the AJA command. The source start, source end, and destination
start address will be retained in memory until the next CHA operation.

*This command operates on those instructions that are common to the 8085 and Z80.
*If 780 special instructions are used in the program, care must be taken to insure
*they are not altered by this function.
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Monitor/PROM Programmer Interface

The Monitor program contains the necessary software to implement a direct parallel
data interface with the M900, M900B, M920 and M980 PRO-LOG PROM Programmers. The
M900 and M920 must be equipped with a 9104 Parallel Interface Option which is des-
cribed in detail in Section 8 of the respective operating manuals. The M900B re-
quires the 9114 Parallel Interface Option which is described in Section 11 of the
operating manual. The M980 provides the 9814 Parallel Interface as described in
Section 19 of the operating Manual.

In addition, the PIN-114 Parallel Interface to PROM Programmer is required. This
consists of a 7507 I/0 Module Mounting Rack Inteface Card, an RC50-6 Ribbon Cable,
and thg 7140 Parallel Interface Adapter. To effect the interface, the 7507 must

be inserted into the STD system rack, the 7140 inserted into the 25-pin "D" connec-
tor of the PROM programmer, and the RC50-6 cable connected between them.

Data is transferred to and from the PROM programmer via the SND and RCV commands of
the Monitor. The user has the choice of programming PROMs with debugged machine
code directly from the system, or transferring ROM based programs/subroutines into
the system for subsequent modification/debugging.

The following diagrams describe the port/bit assignments of the PIN-114:

PORT 50 - Write Data PORT 52 - Read Data

D7) D6 | D5 | D4 | D3 | D2 | D1 | DO D7 | D6 | D5 | D4 | D3| D2} D1} DO

bit 7+ »-bit 0 bit 7~ > bit 0

PORT 51- Handshake
TIM{|{I] @ ]+v] AJE}R

Qut _In_
bit 74« » D1t 0

A11 handshake lines are active when low, i.e., 1 = low, @ = high.

Definitions: T = Transfer* +5v = programmer power
‘ to M = Mode* from A = Address* .
pgmr.\I = Interlock* pgmr.\ E = Error (not used by Monitor)
# = constant R = Response*

26
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Monitor Use with M900B or M980 PROM Programmer

The most serious drawback to a RAM based development tool is the volatility
of the memory. A1l too often, RAM based programs are altered or destroyed by
electrical noise, power fluctuations, or program bugs that overwrite the program.

The MY00B and M980 PROM Programmers are equipped with CMOS RAM buffers that provide
short to intermediate, power-off, data retention for several minutes to several
days. These programmers may serve as a separate program storage medium that is
totally immune to the electrical and software bugs that destroy programs.

In order to prevent the total or partial loss of RAM based programs, it is recom-
mended that the user always transfer his program into the programmer buffer before
execution, modification or other debugging. In that way, a copy of the last valid
program can rapidly be reloaded into RAM on request, even after programmer and
system power are lost. It also provides the user with storage for earlier versions
of his program, prior to modifications. Should his modification not work, he can
easily retrieve the earlier version and try a different solution.

Additionally, if the M900B or M980 is equipped with an appropriate interface option
and is interfaced to other systems or I/0 devices (CRT, TTY, computers, etc.), the
programmer can serve as a temporary holding buffer. Data can be transferred from
the interfaced device or system to the programmer, then transferred from the pro-
rammer to the Monitor system for debugging or modification.

Monitor Use with M824 or M825 Microprocessor System Analyzer

The user may enhance the execution, debugging and diagnostic capabilities of the
Monitor by combining its application with the added hardware diagnostic capabil-
ities of the PRO-LOG M824 (Z80) or M825 (8085) Microprocessor System Analyzer.
The analyzer performs the following basic functions: *

a. Tracks the actual instruction sequence as the program executes,
and displays desired address, control and data information when
it occurs.

b. Monitors control states and data passing between the processor and the
system it controls and allows the user to correlate actions or reactions
with program execution.

c. Provides a multi-qualified trigger to conventional oscilloscope when
analog measurements are desireable.

The analyzer allows the user to dynamically monitor his program, single step
instruction-by-instruction or machine cycle-by -machine cycle through the program,
stop the program execution at any address and machine cycle, capture data and

stop the processor after any number of passes through an instruction sequence,

and trigger an non-maskable interrupt upon the occurrence of any program address.

The primary debugging capabilities of the Monitor include the ability to execute
any program sequence with known register conditions on entry, and the ability

to set a RAM based breakpoint, at which time the register contents are displayed
and can be altered and execution resumed.
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When used in conjunction with the analyzer's ability to stop the processor at any
address and after any number of passes through the program sequence, the Monitor
will permit the user to execute and exercise only those RAM and ROM based routines
in which he is interested. This will allow him to independently exercise external
hardware items controlled by the processor system, to diagnose and troubleshoot
hardware problems, and to debug the integration of the software and hardware.

Because the Monitor will display the contents of the internal registers upon the
occurrence of a non-maskable interrupt, the analyzer's address-generated interrupt
can be used to effect a breakpoint in RCM or RAM. The user merely sets the break-
point address on the analyzer switches and arms the interrupt. When that address
occurs on the address bus, the processor will be interrupted and its register con-

tents displayed in the fashion discussed during the explanation of the BPT command.

If the 7303 Keyboard/Display Card is not in place, the non-maskable interrupt rou-
tine bypasses the register display routine. Instead the contents of the registers
are pushed onto and pulied off of the stack and a return is executed. To see the
register contents at any program location, place the analyzer in the STOP mode at
location 0000 Hex. Set the desired address on the ADDRESS switches, set the CYCLE
COUNT switch to M1, the INSTRUCTION COUNT switch to 10 and ADDRESS + INSTRUCTIONS,
and depress the INTERRUPT switch. Now depress CLEAR. The processor will stop at
address 057B Hex and display F5. Single stepping from that point, cycle-by-cycle,
will allow the user to see the registers being stored on the stack. The data dis-
played will be as follows:

F59 (A)’ (F)’ C53 (B), (C>’ Ds’ (D)’ (E)Q ES’ (H)’ (L)’ e

where (r) means the contents of register r. (For a more in-depth discussion of the
analyzer functions and capabilities, see the Users Manual for M824 (M825) System

Analyzer.)
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MONITOR PROGRAM LISTING

FORWARD

The following pages contain the Monitor program listing, main program flow charts,
and pertinent memory maps. The source is written STD mnemonics, and utilizes only
those instructions common to both the 8085 and Z80. An explanation of the mnemonics
can befound on the PRO-LOG STD 8085 or Z80 PROCESSOR PROGRAMMING AIDS cards, in
the USER MANUAL FOR M824 or M825 SYSTEM ANALYZER, and in the PRO-LOG MICROPROCESSOR
USER'S GUIDE. The object or machine code listing is fully compatible for use with
8080A, 8085, and Z80 microprocessors. When provided by PRO-L0OG, the program is con-
tained in one Intel 2716 EPROM, or equivalent, and resides in locations 0000 to O7FF.
In addition, the following conventions are used throughout the program listing:

a. Labels enclosed by apprentheses ( ) indicate subroutine entry points.
b. Labels enclosed by brackets L] indicate Monitor command entry points.
c. CST mnemonic implies location is a table data byte, vice instruction.

The flowcharts utilize standard ANSI symbols. The program addresses that corres-
pond to each flowchart element are written above the upper left shoulder of each
sysmbol. If a routine that accomplishes a particular flowchart operation resides
elsewhere in memory (subroutines, etc.) its address is written to the right of the
symbol.

Two memory maps are provided:
a. 2K ROM memory map. This map indicates the relative location in ROM of
each routine, table, and unused area.
b. 1 Page memory map. This map indicates the relative location of each
RAM variable or program parameter assigned for use by the Monitor. It

also shows locations reserved for stack operation. A1l unassigned RAM
space is available for user programs and data.
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< RESET ,

pop1

SET THE
STACKPOINTER,

S N
CHECK IF BOTH

SWITCHES ARE
CLOSED, OR IF
7303 WOT THERE.

poAD

NO

PPPA

WAIT % SECOND
TO ENHANCE THE
DISPLAY VISIBI-
LITY.

ppap

CLEAR ALL THE
DISPLAY CURSOR
SEGMENTS.

pp43

DISPLAY
"READY?".

P6AB

p74p

po4D

CHECK FOR THE
CLOSURE OF ANY
OF THE FUNCTION{

KEYS.

pP58 YES

BLANK
ALL
DISPLAYS.

pp6D

READ THE KEY-
BOARD TO IDENT-
IFY THE FUNC-
TION SELECTED.

YES

P75

READ THE
KEYBOARD FOR
UPPER CASE
FUNCTION.

MONITOR PROGRAM MAIN FLOWCHART
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p78p

p780




#pBS

DISPLAY
"EDITH"

FOR 25 SECOND.

PPBE

DISPLAY
"*BKPT*"

FOR % SECOND.

SET BKPT

pac7

DISPLAY
"XEXADX"

FOR %5 SECOND.

P1CA
EXEC ADR

i

ppDP

p214

DISPLAY
"xSETR*"

FOR % SECOND.

SET REG

)

ppDI

DISPLAY
||*S END*"

FOR 2 SECOND.

F
SEND PGR

goE2.

DISPLAY
n *MOVE* "

FOR % SECOND.

gaga

MOVE DATA

|

pOEB

DISPLAY
"*AJAD*"

FOR % SECOND.

ADJUST ADR
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PPIE

PPA3

POA8

PPAD

NO

IICHAII
KEY?

YES

POF4

DISPLAY
HRRUN*"
FOR % SECOND.

PPFD

DISPLAY
" *RE CV* n
FOR % SECOND.

0106

DISPLAY
"% EMEM"
FOR % SECOND.

p1pF

DISPLAY
"*CHAD*"

FOR % SECOND.

piFp

:

p278
RECV PGR

i

@387

FILL MEM

:

- p50B
CHG ADR
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AGE
RESET + (ENTR (FLASHE
0|0 1 YT o ex) ASHER)
OF Y, v DATA] 3 enTR
10 [SET ADR]
‘ (DISP F) REG] (DiISP 4Asc)
1F 5 (DtsllN)
7/ - -1 hans -1 i -1 et
20 | ‘
’ WAL FUNCTION (WRITE W
27 I o PR
30 V) i T 1 T T T T
| JP 10 (USER !
3F / / il ne L 4 L 1.4
50 CCLR
] IWD CURSORS)
L 7/ A v TABLE (CURSORS )
(READ
50 y - e 1~ TDATA) T -1 -1 -
| 4 v +
o 7R RDISP + 2Ty
SWeEADY?"_FTonT 1 TABLE - 1 1 2 wD (BLANK)
6|0 N:: TA:E MEM] . TABLE [ (pisp uL) | CPISPE) T
i ..;usN' An:' ‘ (&lsp ﬂ::)t
ONITO 3 IFeeoeT— L . 1! ] —1 n 1SPLAY.
70 ‘[55';2; : Tenw FNMI-SVC) (STRoBE) ™|
‘ cogNT)
F .
’ e | [REcv | _| [ApausT Y
80 P&R] ADR] 17§ | (MEessaGE)|(READ
l v {cnr 1303) 4 KeY)
&r
-1 -+ ___CC:: _d_.(cgr.?;) 1 ._____(R%JMP) - 1 (READ KBD)|
" L MR) "BAD RAM)
9F
L (oispe)__L 4 1 1 v —]
A0 (cm-c‘s‘-sz)
AlF y - - (15EC AT)
— | e | 4| | Al | -
BO BKPY. E T '
' (SEND y ) :irzzzzzzzzzzmz!q(21:\o et
, ADR) | [FiLL ISP
BF cerer | | mMem3 | 0 DATA) ]
CF [exec ¥
R
- AORT L —+ —+- IR B (T
DO (CHG (SCANALL)
| REG) (SCAN K@p
DF
_Elo T 1 B T B 7] CHEX= ASCh)
EF J Y v
—+~[EXEC_ —~(WRITE —. -t = =
ﬂo P6M] ADR R$§€Sp= CLonG &T)
FF \J L /747 l
alm," ///

2K MEMORY MAP - MP-4 KEYBOARD
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FAGE ADCRESS 20
LINE LABEL Mone LABEL LINE LABEL UNE LABEL
cC | (L) RSAVE 4C Iy ¢ C co
L] CH) | — | o L
2 | CE) 2 2 2
2 1 (D) 21 3 3
a1¢e) a1 RN N | 4
5 | (B) 35 T EN 5
z | (F) B E K3
7 1A 7 7 7
g ) N £ N
S 3 9 )
A _ A A A
B ENTR BUFR B | 8 s
C C - C C
D L Nl D
£ [ E B T E
OF RUNAD Cune) || 4F g_'TAQK -1 &F N CF
1C CPAGE}]l =0 B 9¢C. oC
[ CUR_ADR (une) || ! | o
2 4t (Paer 2 ~ 2 2
3 ﬁND ADR (UNE) 3 2 3
4 + (P 4 T T | N 4
5 SST_ADR_CLINE) 5 5 ' } e
6 | ¥ (PAGE & € 6
7 SEN ADR (LiNE) 7 7 7
8 . (PAGE 8 A g 3
9 DST ADR (LiNe)ll 9 9 9
A (PAGE)] A A A
B DISPL  (6B) B g B ] B
C (MsB)|| C c T c o T
D 0 0 RN -
E E 1 . E, E L
1 F _ SF 9F [0
20 (user) €3 |lec | AD IR | < o
| l LL | o i B __j o
2 PP 2 _ 2 w; 2 T
3 ICF) _RDATA BEN L3 31 ;
4_1CA) BED 4 $ 1 - —
5 [¢C st 5 . R ) '
[ [ N 3 o & 6
7_|CE) A . ) 1 71 .
eSS - T - — SR N ,
g <L) ) ) .3 ““
7~ ICH) v Al X A .
B A B g Bl
€ e _C 1 < . )
C o1 N 3 C
T £ £ £
zF (6F | TAs T i EF
30 S 30 _ll.Bo | £01
|V T 4 | LN | 1 L
|2 A _z I | Y - g2y o '
3 c RN 3 31 _
4 K—. 4 . 4. 4
_% L Sl 3 —
) . _ &1 6|
ma i & P 2 7 — A
8 8] 8 - - T
) s 1 R | .- 3 D el
é Al R Q e g e
o N e ol bt e
£ R & B} I | B - . .. B -
3f ZF il 8F _ | FF _ "

RAM VARIABLE MAP
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PRO-LOG CORPORATION

PROGRAM ASSEMBLY FORM

HEXADECIMAL MNEMONIC ! - -
TCS;E ;'3‘5 INSTR. LABEL INSTR. MODIFIER TITEe MON'TOJR* MCPOIM?ENTS CHECKDQIJ; Zagzﬁg
00| oo |00 | RESET NOP

1131 LDPI sP T INITIALIZE STACKPOINTER.
2| 50 - STACK
3|20 - !
4|CD JS T ARE S1 AND L
5 éz - (CHK s51°52) 7303 NOT THERE ?
6 -
7|CA JP Z IF TRUE, GO TO ROM 1.
8 |00 - PAGE 08
9108 -
A |CD Js T NO. WAIT 500 MSECS TO
B|AB - (500 MSEc AT _ENHANCE DISPLAY VISIBILITY.
c |06 -
0o|C3 IpP T GO TO START ©OF MONITOR PROGRAM.)
E |40 - | sTART_ +
F|00O -
00| 10iC3 RST 2 JP T GO EXECUTE BREAKPOINT
1 |BD - __|(BKPT EXEC) SERVICE ROUTINE .
2 |O| -
3
4
5
6
7
1 8 RST 3
9
A e e
B
C
D
E
F
00 |20 RST 4
1
2
3
24|C3 |NMI-8085 JP T DISPLAY REGISTER CONTENTS _ON |
5 |GE - (NMTI-sVC) OCCURRENCE OF 8085 NMI,
6|08 - y
7
28 RST &
9
A
B
2¢ RST 5.5 (8085 oNLY)
o]
E
F
00| 3o RST &
1
2
3 [N S,
34 RST 6.5 (8085 ONLY)
5
6
7
38(C3 | RST 7 JP | T EXECUTE INTERRUPT ROUTINE

- 9[20 = (USER) VECTORING JTUMP ENTERED BY

60\ Al20 - y USER INTO RAM,
B

® 3¢ RST 7.5 (8085 onLY)

N [+)

- E

F




PRO-LOG CORPORATION

PROGRAM ASSEMBLY FORM

HEXADECIMAL

MNEMONIC

PAGE
ADR

LINE
ADR

INSTR.

LABEL

INSTR

TITLE

DATE

MODIFIER

COMMENTS

Qo

40

cb

START

CLEAR ALL CURSOR SEGMENTS. |

-

40

JS

(CLR CURS)

o7

2]

HL

DispPLAY "READY?Z*

SE

LDPT

RDY TBL

(o))

OE

LDCT

o8

o8

lE

o7

LDET

o7

CD

1A

(DISP N)

o7

3E

{
1

ENABLE KEYROARD COLUMNS.

OF

ZF

D3

(9]e]

Do

KEYBOARD

Oy {n

DB

-,

CHECK FOR CLOSURE OF

DO

RKEYBOARD

FUNCTION KEYS.

EG.

30

o ajs jw v = oMM (00 |0 (> 0o (v |o|alwin

1

00

CA |
1S

INO KEY

3.

z

CcD

KEY DEPRESSED; BLANK DISPLAYS,

5B

Q7

(BLANK)

c3

6D

MONITOR

] y
I

GO TO MONITOR PROGRAM., |

oQ

AO

RDYTBL

(sP)  "READY?" DISPLAY TABRLE.

D2

jo]e]

)

C5:

Ci,

c4

D9

BE

AO

v < (o > i

P)

()

c3

NMI-Z80

T

DISPLAY REGISTER CONTENTS ON

GE

(NMI-SVC)

OCCURRENCE OF Z80 NMI.

o5

)

ce

"Busy"

"rusy" DISPLAY TARBLE.

D5

D3
D2

< ic o

()

ch

MONITOR

T

READ KEYBOARD FOR FUNCTION.

8F

(READ KRD

o1

(o]e)

N

FE

-

SHIFT?

14

(1) +u

“4" = KEY 14.

1€2

NZ

9E

LWR FUNC

NO, CHECK LOWER FUNCTIO

(o)¢)

ch.

;mmaw'nﬂa“mUOwamﬂmUlawro-ho‘nmUOm)toao]\I

!

180

o7

|CREAD 1 KEY)

<

UPPER FUNCTION.

FE

EDIT MEMORY?

10

"EDTY .

CA

z

RS

DEDIT

pUiuuN o

—__“EDT"= KEY IO,

oo

FE

SET RBRREAKPOINT?

1121820/

“BPT”

“BPT" = KEY (I.

mImjo |0 (@ (> |© o |~

CA

z

100001 2/77




PRO-LOG CORPORATION

PROGRAM ASSEMBLY FORM

HEXADECIMAL MNEMONIC
TDG{ ;'3‘5 INSTR LABEL INSTR. MODIFIER TILE COMMENTS DATE
o008 o |BE - DRKPT
1 |00 -
2 | FE CPAI ENTER EXECUTION ADDRESS? |
3|12 - “XAD" IXAD" = KEY 12.
a |CA IP Z
5(C7 = DEXAD.
6 {00 -
7| FE CPAI _SET REGISTERS ?
8|13 - "STR" "STR" = KEY (3.
9 |CA Ip 2
A | DO - DSETR
8 |00 -
c |FE CPAT SEND DATA TO PROM PGR?
o|l&8 - "sND" "SND"= KEY IS5,
£ |CA JP 2z
£ D9 - DSEND
0019000 -
1 |FE CPAT MOVE BLOCK OF DATA?
2| 16 - “Moy" "MooV = REY 16.
3 |CA JP 2z
4 |E2 - DMOVE
5 | OO0 -
s |FE CPAI ) _ADJUST ADDRESSES AFTER MOVE ? |
T 17 - " AJA" . WAJA'"= KEY 17
s |CA JP_| 2
9 |[EBR - DAJAD
Al00 -
B|C3 JP r WAIT FOR VALID KEY.
c|o0o - RESET 4
p|OO -
9 e FE| LWRFUNC|CPAT T EXECUTE PROGRAM ?
Fll2 - "RUN" "RUN"= KEY I2.
OO0 |Ao|CA JP | Z
1|F4 - DRUN
2 {00 -
3| FE CPAT RECEIVE DATA FROM PROM PGR?
4115 - "Rcv" "RCY" = KEY I5.
5 |CA JP Z
s | FD - DRECV
7[00 - :
s | FE CPAlI __FlLL MEMORY BLOCK W/KNOWN |
16 - "FLM ' VALUE? VELM"=KEY IG.
A|CA JP z
806G - D EMEM
clOl -
o FE CPAT CHANGE PROGRAM ADDRESSES ?
E|l)7 - YCHA" "CHA" = KEY 17,
FICA JPp_ | 2
OO |Bo |OF - DCHAD
110} - y
2|C3 JP ~ _ WAIT FOR VALID KEY.
300 - RESET 4
sloof s
Bs|2I | DEDIT_ JLDPI! HL | _T " "
6126 - "EDIT"
7 0| .
s |CD JS |
- 918 - _C(DISP F)
o A O] -
o B|CX JP -
®© c|5F - [EDITMEM]| v
n o |O] -
~ Rel2!1]| DBKPT LDPI | HL T DISPLAY "RKPT”" GO SET A
F12B - " BKPT" RREAKPOINT. __ ~

37
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PRO-LOG CORPORATION

PROGRAM ASSEMBLY FORM

HEXADECIMAL

MNEMONIC

PAGE
AD

LINE
ADR

INSTR.

LABEL

INSTR.

TITLE

DATE

MODIFIER

COMMENTS

(@]e)

Co

Of

CD

JS

18

(DISP F)

ol

Cc3

JP

AE

L SET BKPT]

Ol

21

DEXAD

HL

DISPLAY "EXAD"; GO ENTER

30

LDPT

"EXAD"

EXECUTION ADDRESS.

ol

-

Ch

JS

18

(DISP F)

ol

C3

IP

CA

LEXEC ADR1]

ol

(o]¢)

2]

DSETR

HL

DISPLAY "SETR": GO SET REGISTER |

35

"SETR"

VALUES FOR _EXECUTION.

104

ch

18

(DISP F)

ol

C3

14

[SET REG]

o2

21

DSEND

HL

DISPLAY "SEND"; GO SEND DATA

32A

" SEND"

TO0 PROM PROGRAMMER.

(o)

cDh

18

(DISP F)

ol

c3

(o]e]

GF

[SEND PGR1]

o2

21

DMOVE

HL

DISPLAY "MQVE™, GO MOVE A

F

"MOVE"

BLOCK OF DATA.

ol

[81))

18

(DisP E)

ol

c3

o4

[MoVE DATAI

04

al

DAJAD

HL

DISPLAY "AJAD", GO ADJUST

44

"AJAD"

ADDRESSES.

ol

CD

18

(DISP E)

Qo

(o]

Cc3

17A

LADJUST ADR]

Q4

bn

2l

DRUN |

49

DISPLAY "RuN"}: GO EXECUTE

HL
"RUN"

PROGRAM .

ol

CDh

18

(DISP F)

(0]|

c3

FO

[ExEC peM

ol

1128[210]1

21

DRECV

HL

DISPLAY "RECV", GO RECEIVE

4F

1] RECV"

DATA FROM PROM PROGRAMMER. |

Mmool oo |~vilajejsjwivi=loimiMm|O0 |0 (Pl |(e|~vlo|ala|lw|v|< om0 |0 0> oo |v|o|o(s|wivi<+ic|mIMm|00 @ P oo~ |nla w|n|=

ol

38
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PRO-LOG CORPORATION

PROGRAM ASSEMBLY FORM

HEXADECIM

MNEMONIC

PAGE
ADR

LINE
ADR

LABEL

INSTR.

TITLE DATE

MODIFIER

COMMENTS

ol

(@]

0

Js

(DISP F)

JP

[RECVY PGR]

0

DFMEM

HL

T DISPLAY "FMEM"; GO FiLL A BLOCK

LDPI

"EMEM"

OF MEMORY WITH _ENTERED VALUE. |

JS

(DISP F)

JP

[FiLL MEM]

DCHAD

HL

T __DISPLAY "CHAD; GO CHANGE ALL

~ |0

LDPT

I CHAD"

TP AND LDPI PAGE AND LINE |

ADDRESSES WITHIN A BLOCK OF

JS

MEMORY.

(DISP F)

-~

JP

[CHG ADR] |

(DISPF)

T DISPLAY FUNCTION NAME FOR

LDCT

ze

APPROX. 500 MILLISECONDS. |

LDET

deo

JS

-

(DISP N)

—

JS

ol

N [

(500 MSECAT]

JS

(BLANK)

A

RTS

XIT.

n

"EDIT”

-CsT-

FUNCTION NAME DISPLAY TABLE.

- o imXm

n

"BKPT"

ol

N

" EXAD"

&

"SETR"

&

"SEND"

112/8|2|0}1

o

nimolojm|Plole|vlieolalsle|vialeo MO0 D0 P lojoiN|jojo|alew (M= (oM |MIOD O |B (> oo |~w|ololslw v =lco|M MO0 0P |o|(e|vijo|u|aslw|nis

YMovE"

A
~CST-

N

© I joizZ Mm% po| —im i % 5> Ix Im 4 [ |0 x [oo|% 14
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PRO-LOG CORPORATION

PROGRAM ASSEMBLY FORM

HEXADECIM

MNEMONIC

PAGE
ADR__

LINE
ADR

LABEL

INSTR.

DATE

MODIFIER

COMMENTS

ol

40

~CST-

"AJAD"

"RUN"

ZCp* o>cpm<ioz| 3
m

o %
3z

"RECV"

(oF|

nin

n

[ “rME”

n

"CHAD"

-CST-

%o (> T O %X Mz Mk <0 mpo|%

LEDIT MEM]

ENTER <4 DIGIT START ADDRESS

ol

O

LDET

z5

AND DISPLAY IT.

JS

(ENTR 4HEX)

6\

NEXT ADR

JS

BLANK DISPLAYS.

-

(BLANK)

DISPLAY ADDRESS AND DATA;

LDET

24

INCREMENT TO NEXT ADDRESS.

JS

(DISP HL)

LDET

g

JS

C(DISP 2 HEX)

INVALID

JS

READ KEYBOARD,

—

(READ 1 KEY)

CPAI

“SST = KEY |O]

ILF HEX KEY, ENTER NEW DATA.

JP

Cl

CHNG DATA |

JP

z

-

NEXT ADR _

LF “"SST"KEY, LIST FORWARD
__ THRU MEMQRY.

B

CPAT

T_IF NOT "BST"KEY, WAIT FOR

1z2/82(0|1

“BST=KEY |

VALID ENTRY.

JP

N2z

"'lmoOm>oﬁummawlndo'ﬂmooml’oaﬂowaan-aoiﬁlmoowbooowammaolm-to'ﬂmoom>oa~lmm:-un-t

INVALID

40
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PRO-LOG CORPORATION

PROGRAM ASSEMBLY FORM

HEXADECIMAL MNEMONIC
F;ADGFE ‘;\IB‘FE INSTR. LABEL INSTR. MODIFIER TITLE COMMENTS DATE
ollgolol - v
112RB DCP | HL - IF "BST" KEY, LIST BACKWARD
2|28 DCP | HL THRU MEMORY.
3(C3 JP A
a|c4 - INEXT ADR
501 -
86| 2B |CHNG DATA |DCP | HL T DECREMENT TO CURRENT ADDRESS. |
7O} LDPI | BC ENTER AND DISPLAY 2 HEX
8|03 - 3 DIGITS OF DATA.
9|03 - a3
AES PSP | HL
B|lE LDET
clol - &
ol2l LDPI | HL
e |OD - |ENTR BUFR#+2
F|l20 -
01 |920(CD JS
1117 =~ |(ENTR 4HEX)+H4
2 |06 -
3| 7D LDA L T STORE NEW DATA AT CURRENT |
2 [El PLP | HL.__ | |  ADDRESS.
51772 - J1STAN.| (HL) ¥
6 |BE o CPAN | (HL) T _IF NOT ACCEPTED, DISPLAY AN |
71C4 L) NZ __ERROR "E" NEXT TO DATA. |
s | 9E - __I(pIsp "E")
9|01 - . o
Al23 ICP| HL .. T INCREMENITO NEXT ADDRESS. |
8|C3 JP
c g‘: ~ __INEXT ADR 4
D —
9e|1E | (DISP "E¥) [LDEI T DISPLAY AN "E” IN 3RD DISPLAY
Flo2 - g2 FROM RIGHT.:
Ol [Ad]]|G LDDI
1 C5 - nEu
2[cD IS
3|€D - |C(DISPLAY)
407 - v
AsS|CD | WAIT JS 1 WAIT EOR "SST"KEY.
6|80 -~ KKREAD 1 KEY)
71071 -
8| FE CPAT
s l10O - |"ssT"=KEYI0
AC2 JP NZ
B |AS - WAIT
c Ol - y
0|C9 RTS IT.
AcllE |[[SETBKPT] [LDEL T ENTER _AND DISPLAY 4 DIGIT |
FlO8 - z5 BREAKPOINT ADDRESS.
Ol [BoiCD JS
109 = __|CENTR 4HEX)
2 |06 - L
3| ZE | LDAN | CHL) T IGINAL Ti
_4132._. . |STAD | _ AND SAVE IT.
s e8! _ 1. = I ILSAVE _|.
sl ] it
TI3E | LDAT 7 REPLACE IT WITH BREAKPOINT
s | D7 - D7 INSTRUCTION.
- 9177 STAN | (HL) 4
o ACS JIP v
o 8 |00 - RESET
® c |00 - y
M IRoCD |(RKPT EXEC) TS 1 DISPLAY AND, |F DESIRED,
- E gz - __I(REG DUMP) CHANGE REGISTER CONTENTS. |
. — -
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PRO-LOG CORPORATION

PROGRAM ASSEMBLY FORM

HEXADECIMAL

MNEMONIC

PAGE
ADR

LINE
ADR

INSTR.

LABEL

INSTR.

DATE

MODIFIER

COMMENTS

Ol |[Co[ER XCPT| HL T DECREMENT RETURN ADDRESS. |
1|28 DCpP HL <
2|5 PSP | AF T RESTORE ORIGINAL INSTRUCTION |
3|3A LDAD RYTE. i
4108 - LSAVE
5120 -
6177 STAN | (HL)
7|F| PLP | AF
8|E} XCPT| HL __CONTINUE PROGRAM EXECUTION.,. |
s |C9 RTS EXIT.
CAl2A |[EXEC ADR]|LDPD | HL T DISPLAY LAST EXECUTION |
B |OF =~ | RUNAD START ADDRESS, FOR 1 SECOND., |
c|0 =
D|IE LDET
E |02 - @2
FICD JS
Ot |DolGO = |CDISP HL)
1|06 -
2 {CD Js
3|A8 - | secaT)
4106 - 1
5 1CD Js r ENTER AND DISPLAY NEW |
6029 -~ KCENTR 4HEX) 4-DIGIT START ADDRESS.
706 -
822 STPD! HL
9 |OF - RUNAD
Al 20 - ) |
Bl2] LDPI| HL 1 DISPLAY “«RUN%"
cl49 - ¥ RUNK
D|O| -
E |OE LDCIT
Flog - 1A
Ol |Eo|IE LDET
1]|0¢ - (7]
2 |CD JS
3[1A - |[¢DISP N)
4|07 - .
ES5|CD | WAIT RUN Js 1 WAIT FOR ‘RUN KEY.
6|80 -~ |(READ 1 KEY)
7107 =
8 |FE CPAI
92 - “RUN"=KEYI2
AlC2 JP NZ
BlES - WAIT RUN
c |0l - :
o |CD Js T  BLANK DISPLAYS.
EI5SB - (BLANK)
FlO7 = v
Ol |[Fo|2A |[LEXEC PGMI|LDPD | HL T. GET CURRENT EXECUTION START
1 |OF - UNAD ADDRESS.
2120 - .
3|ES Psp | HL SAYE IT ON STACK.
4| 3E LDAT T BLANK LED'S: DISABLE KEYBCARD.
5 00 - .17} ”
6 | D3 OPA
7 { DO = Dg ) 4
8 |2A LDPD| HL T _LOAD REGISTERS WITH INITIAL |
- 923 - RDATA DATA.
0 Al2O -
o B|ES PSP | HL
® | clFl PLP | AF
N D|2A LDPD| HL
- E|2S - RDATA +2
Fl20 -
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PRO-LOG CORPORATION

PROGRAM ASSEMBLY FORM

HEXADECIMAL

MNEMONIC

PAGE
AD|

INSTR.

LABEL

INSTR.

MODIFIER

TITLE DATE

COMMENTS

o2 Es PSP | HL
1]e1 PLP | BC
2 | 2A LDPD| HL
3i27 - RDATA +4
4120 -
5 | ER XCP | HL,DE
6| 2A LDPD| HL
7129 - RDATA +¢
8|20 = [
9/C9 RTS GET START ADDRESS ; GO EXECUTE.
A
B
C
D
E
F
0
1
2
3
| 4 |OE |CSET REGT ILDCT T DISPLAY “"REG" IN LEFT 3 DISPLAYS. |
5 |03 - a3
sl2l LDPI | HL
7| 5C - ___|RDISP TABL
8 102 -
9 |IE LDET
AlO7 = o7
B|CD JS
clIA - C(DISP N)
0|07 -
EES PSP | HL
[ | Fl2] _ LDPI| HL
o220 2C - RDATA+ 9
1120 -
2|06 LDBI T SET REGISTER COUNT = 8.
3|08 - Z8 y
24 ER INEXT RDATA|XCPT | HL T DISPLAY REGISTER NAME AND |
5 |QOF LDCI . DATA
6 |02 - g2
7|\E LDEI
8|03 - 03 v
aleD JS T INCREMENT TO NEXT REGISTER
AlJA - __|CDISP N) NAME.
B |07 -
clE3 XCPT | HL
o | 2B Dcp HL T DECREMENT To NEXT ADDRESS
EI2B DCP | HL THAT _CONTAINS REGISTER DATA. |
F LDEI
o2 30|00 - .07}
1|CD JS
2| 2F = __|CDISP 2HEX)
3107 - y
34/CD [ NoT "ssT" | JS T READ KEYRBOARD.
5 |80 - CREAD 1 KEY)
6 |O7 -
7| FE CPAI T _IF HEX KEY, GO CHANGE DATA.
8|10 - |"SST"=KEeyio0 | ‘
- s | DA JP cl
o Al46 - CHNG RDATA
& 8|02 - y
0 c|C2 JP | NZ T_OTHERWISE WAIT EOR "SST" KEY
n 034 - NOT “ssT”
- E|Q2 - y
2F OS5 INXT RCOUNT| DCB T Do 8 TIMES.
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PRO-LOG CORPORATION

PROGRAM ASSEMBLY FORM

HEXADECIMAL

MNEMONIC

PAGE
AD

LINE
ADR

LABEL

INSTR.

TITLE

DATE

MODIFIER

COMMENTS

o2

4 0

TP

NZ

NEXT RDATA

RESET

4

CHNG RDATA

HL

ENTER AND DISPLAY NEW DATA

BC

FOR CURRENTLY DISPLAYED |

BC

REGISTER.

o3

o3

HL

]

HL

ENTR BUFR+2

o2

(ENTR 4HEX)+4

L_

HL

CHL)

| _HL

BC

NXT RCOUNT|

RDISP TABL

02

~CST-

s mis > aoia|®oimig|olurygT/@®mD

[SEND PGR]

IF PROGRAMMER THERE,

[oF

Qe

(CHK PGMR)

ACTIVATE I NTERLOCK.

SEND ADDRESS INFO. TO PGMR.

(SEND ADR)

(o o | & @ v = o |THM OO |0 P o @ N |0 s e v = (o |mimio0|®|p oo |~vio|alsfwiv|/alo|mimiof0|® P lo e|v|o|vlaw o]

_|[(WRITE DATA)

SEND DATA FIELD TO PGMR.

" DEACTIVYATE INTERLOCK.

UNLOCK PGR |

[RECY PGRI

IF PROGRAMMER THERE

(CHK PGMR)

ACTIVATE INTERLOCK,

SEND ADDRESS INFO TO PGMR.

N
m(m|O |0 |(® (> [© o~

(SEND ADR)

4y
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PRO-LOG CORPORATION

PROGRAM ASSEMBLY FORM

HEXADECIMAL

MNEMONIC

PAGE LINE INSTR.

LABEL

INSTR.

TITLE

DATE

MODIFIER

COMMENTS

ADR_| ADR
o2

02 |80
CcD

RECEIVE DATA FIELD FROM PGMR.

4B

JS

(READ DATA)

03

F

UNLOCK PGR

CLAC

-

DEACTIVATE INTERIOCK,

D3

OPA

5]

5)
D3
50

OPA

5%

Cc3

JP

o0

RESET

A

Qo

-

DB

(CHK PGMR)

IS PROGRAMMER THERE?

51

1PA

51

FE

EF

CPAT

FE

O2 ]2 0iCA

JP

2

2D

NO PGMR

102

-

TS IT TURNED ON?

ANATI

28

JP

2

NO P6MR _|.

SET INTERLOCK® Low.

LDAT

2z

OPA

S1

RTS

EXIT,

N

NO PGMR

T DISPLAY

"No PGMR!"

LDCI

28

LDET

o2

@7

HL

"NO PEGMR!L"

(DISP N)

DELAY 1 SECOND TQ ENHANCE

{4 seEc AT)

VISIBILITY.

RESET

No PeMB!”

"NO_PGMR!” DISPLAY TABLE .

02 |B

—=lzlohlglolz

(SEND ADR)

ENTER AND DISPLAY 4-DIGIT

@5

PeMR. START ADDRESS.

(ENTR 4HEX)

HL

CUR _ADR

RBLANK DISPLAY.

11218 2|01

(RLANK)

M MO O (@[> joloivie o|lsjwivisleoMMiIO0O|s [P lojeivjojonlaleiv i« cofnimiojiolol» lolejvlao|jnlalwivieslomimioloio [» (0 le|vwie [nia|w|n|=
! |
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PRO-LOG CORPORATION

PROGRAM ASSEMBLY FORM

HEXADECIMAL MNEMONIC TITLE DATE
:ASE LA'DNFE INSTR. LABEL INSTR. MODIFIER COMMENTS
Q2 |CollE LDET - ENTER AND DISPLAY 4-DIGIT
1105 = 25 PGMR. END ADDRESS.
2|CD JS '
309 - IKENTR 4HEX)
4|06 -
5|22 STPD| HL
613 = END ADR
7120 -
3iCD JS
9 |5R - |CBLANK)
A|O07 - :
B|IE LDETL [ ENTER AND DISPLAY 4-DIGIT
c o5 - 25 M P SYSTEM START ADDRESS. |
p|CD JS
E|09 = ___|CENTR 4HEX)
FlO6 -~
o2 Do 22 STPD | HL
1115 - SST ADR
2|20 - Y
D3| DRIADR LINEHI|ZPA | r  WAIT FOR_ADDRESS* LINE To
4|51 - 51 GO Low.
5| FE CPAI
6 2C - 2C
7|C2 JP | N2
8 | D3 = _|ADR LINE HI
9 OZ - [
A2l LDPI | HL T TRANSFER PROM FIELD
B|l2 - CUR ADR+! ADDRESSES TO PROGRAMMER.
cl20 - :
D|CD JS
E|EE ~ __|[(WRITE ADR)
Fl|O2 =
Q2 |[Eol2] LDPI| HL
1114 -~ |END ADR¥+|
2120 -
3|CD Js
4| EE = |(wWRITE ADR)
5 102 L
Es | DB | ADR LINE LO] TPA T WAIT FOR ADDRESS™® LINE
7185 - s1 TO GO HIGH.
8 | FE CPAT '
9|t - cC
A |CA JP Zz
B -~ _|ADR LINE LO
c |02 - Y
D0 iC9 RTS EXIT.
Ee|cD |[C(WRITE ADR)| TS T SET MODE¥ LINE LOW; SET LoopP
FlCo - (MODE *) COUNT =2 =(C); CHEGK FOR M950.
02 {Fo|06 -
1]CA JP Z T IF M980 NOT PRESENT, SEND ONE |
2 |FE - 2ND HALF +10 DIGIT OF PAGE ADDRESS.
3 - <
Fa 2ND HALF |LDAN | (HL) T WRITE - T PAGE RES
5 |OF RRA THEN 2-DIGIT LINE ADDRESS
6 |OF RRA TO PROGRAMMER,
7 |QF RRA
: s |OF RRA
- 9| D3 QPA
) Al50 - 54
& B |CD Js
® c|OE = CXFER)
et D|[O3 -
= |leel7E +10 LDAN| CHL)
FID3 OPA
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PRO-LOG CORPORATION PROGRAM ASSEMBLY FORM

PAGSEXAI?IE%IMAL MNEMONIC TITLE DATE
ADR_ ADR INSTR. LABEL INSTR. MODIFIER COMMENTS
O3 oo |50 - 50
1|CD IS
2 |OE - (XFER)
303 -
a| 2R DCP | HL
5 |OD Dcc
6| C2 JP N2
7| F4 - 2ND HALF
8 102 - v
9|C9 RTS EXIT.
A
B
C
D
Ot [DR | CXFER) IPA - T RESPoONSE¥ HIGH ?
FI15] -
O3 || ol)F RRAC
1 | DA IP cl
2 |OE - (XFER)
3 [O -
4 |3E LDAT T VYES.,SET TRANSFER¥ LOW.
s EO - EZ
6| D3 OPA
71851 = Y| v
18 | DB |RESP HI IPA T RESPoNSE¥Low ?
9|51 - Ll
AllF RRAC
8 | Dg JP co
c|l8 - RESP H!
D |O3 - v
e|3E LDATI T SET TRANSFER* HIGH.
F|GO - c2
03]20|D3 OPA
1151 - 5]
2[C9 RTS EXIT,
23| 1E |(WRITE DATA) LDEI T DISPLAY "BUSY"
4|08 - g5
s 21 LDPI | HL
6 |69 - "Busy"
7100 -
8|/ CD JS
918 - |(DISP 4 ASC)
A |07 - 2
B |2A LDPD| HL T GET ADDRESSES SET UP
cl13 - |END ADR FOR_DATA TRANSFER.
020 =
e ER XCP |HL,DE
Fl2A LDPD| HL ‘
03301l - |CUR ADR
1120 -
2|EB | PSP | HL
3|2A) LDPD| HL
4115 - ST ADR
51 20 - y
| I3s|7E|WRITENXT JLDAN{ CHL) | T _GE
7| D3 OPA IT TO PROGRAMMER,
8 150 -1 .58 1
= 9 |CD JS _
o | aAloE - (XFER)
o 8O3 -
% clE3 v XCPT| HL s
»~ o |[CD JS T LAST DATA TRANSFERRED?
= E|8C - |(CHK END)
F103 -
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PRO-LOG CORPORATION

PROGRAM ASSEMBLY FORM

HEXADECIMAL

MNEMONIC

TITLE

DATE

PAADGF:E ;Igs INSTR. LABEL INSTR. MODIFIER COMMENTS
O340 |CA JP p-3
1149 - END WRITE
2103 - v
3|23 ICcP | HL T___NO. INCREMENT ADDRESSES.
4|E3 XCPT| HL
5123 ICP | HL y
§|C3 JP T  WRITE NEXT DATA
7|26 =~ __|WRITE NXT
803 -
49(E} |END WRITE [PLP | HL v
A|C9 RTS EXIT,
48 | |E |(READDATA)LDET T ___DIisPLAY "BuSY'
ci{05 - g5
D|2] LDPI | HL
E|G9 - " RUSY”
F 100 -
03 |50|CD Js
118 - |(DISP 4Asc)
2|07 - y
3|2A LDPD | HL T GET ADDRESSES SET 0P
4 |23 - |END ADR FOR_DATA TRANSFER.
5 O -
s |[ER XCP | HL,DE
712A LDPD| HL
8]l - |CUR ADR
9120 -
AES PSP | HL
B|2A LDPD| HL
clls - SST ADR
D20 - 4
£|3E LDAT T SET MODEY¥ LINE HIGH.
Fl20 - 20
03 |6 0|D3 OPA
1151 - 5]
Gz | DB | READ NXT | IPA T  RESPONSE® HIGH?
3|51 - 5]
4| |F RRAC
5 | DA JP Cl
6|62 - READ NXT
7103 -
8| 3E LDAI T __YES. SET TRANSFER¥ LoWw,.
91 AO - AO
A D3 OPA
B| &) - Si y
Gc!DBR| RSP HIGH |IPA + RESPONSE¥ Low?
p|5]) - 51
E|IF RRAC
Fl1D2 JP co
03790 /6C - RSP HIGH
1103 - y
2| DB IPA T YES. READ DATA RYTE FROM
3|52 - 52 PROGRAMMER,
41717 STAN! (HL) T STORE IT IN RAM.
5 | BE CPAN | CHL) LF NOT ACCEPTED BY RAM, DISPLAY
6| C4 JS Nz ADDRESS AND DATA AT BAD
7192 - (BAD RAM) LOCATION.,
8 03 - y
- o[3E LDAL T SET TRANSFER¥ HIGH.
o Al2O - 20
s 8| D3 QPA
% c|5] - 51
n o |E3 XCPT| HL T CUR PRGMR ADR= END PRGMR ADR?]
= E(CD IS
FI8C -

(CHK END)
43
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PRO-LOG CORPORATION

PROGRAM ASSEMBLY FORM

HEXADECIMAL MNEMONIC
ZASRE ;'{;5 INSTR. LABEL INSTR. MODIFIER TTLE COMMENTS DATE
03 |8 0]|03 - v .
1| CA JP - T _ IF_YES EXIT.
2 | 8A - END READ
3,03 - y
4123 ICcp HL T _No. INCREMENT CUR _ADR'a. |
5|E3 XCPT| HL __
6123 ICP | HL
71C3 JIP T__READ_NEXT DATA.
8Gg2 - READ NXT 4
9|03 =
8a|E| | END READ | PLP | HL
B|C9 RTS EXIT.
8c| 7B | (CHK END) | LDA T_SUBTRACT: END ADR -CUR ADR (DE - HL) |
0| BD CPA L
E|CO RTS | N2 EXIT. _CURZEND —> =0
F|7A LDA D
03 |9 0|BC CPA | H Y
1/C9 RTS EXIT. IF CUR=END —> Z=0O
9:2|D5 | (RAD RAM) | PSP | DE DISPLAY ADDRESS OF RAD RAM
3|CD JS LOCATION.
a|5B - CBLANK) o
5107 - .
s ||E LDET
7104 - o4
8 |CD Js
8|60 - (DisP HL)
A|O6G - y
BIIE LDETL T _DISPLAY DATA.
clad - 74"}
D ES PSP | HL
E|lCD JSs
F|2F - |C(DISP 2 HEX)
OL A0 |07 - _,_
A1|CD| WAIT-95T | JS T _ WAIT FOR 'SST" KEY TO
2180 - __|CREAD 1 KEY) BE DEPRESSED-
307 -
a|FE CPAI
5110 - "SsT"= KEYIO
6|C2 JP NZ
7 Al - WAIT -SST
8|03 - v
9 |CD IS T DIsSPLAY "BUSY" AGAIN. |
A |5R - (BLANK)
B |O7 -
clIE LDET .
p |O8 - @5
ElZ2] LDPI| HL
F 6;9 - "BUSY"
03 |B 000 -
11CD JS
2118 - |(DISP 4Asc)
3|07 -
4| E| . |PLP_| HL
51DI PLP | DE _ y
6|C9 RTS EXIT.
BrIE |[FiLL MEM]LDEI T ENTER 4-DIGIT _START ADDRESS
8 |O8 - 25 AND DISPLAY IT.
- 9 |CD JS
° A |09 ~ ICENTIR 4HEX)
L B |O¢G -
0 cle2 STPD| HL
N |1l - CUR_ADR
- EI2O -
FICD IS T BLANK DISPLAY.

49
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PRO-LOG CORPORATION

PROGRAM ASSEMBLY FORM

HEXADECIMAL

MNEMONIC

PAGE
AD

LINE
ADR

INSTR.

LABEL

INSTR.

TITLE

DATE

MODIFIER

COMMENTS

O3 [Co|5R - (BLANK)
1|07 - 4
2||E LDEI T _ENTER 4-DIGIT END ADDRESS
3|05 - a5 AND DISPLAY.
a|CD JS
5 |09 - _|CENTR 4HEX)
6 |06 -
7122 STPD | HL
8|13 -  |END ADR
9120 -
AICD Js T _BLANK DISPLAY.
B | 5B - |(BRLANK)
cl|O07 - v
D||E LDEI T  DISPLAY "DATA?"
E|O7 - 7
F |OE LDCT
O3 Do |O5 - 05
112] LDPI | HL
2| FF - "DATA?"
3|03 -
4|CD JS
51 1A = (Disp N)
6 |07 - Y
7| IE LDET T _ENTER AND DISPLAY 2-DIGIT
8|O] - D HEX VALUE.
9 |CD JS
A OO - |CENTR 2HEX)
B OC - v
cl45 LDR | L SAVE IT
o |CD Js T __RLANK DISPLAY
E|SB - (BLANK)
F 07 | - L
O3 |Eo|IE LDEI T DIsSPLAY "Busy"
1058 - @5
2|2] LDPI| HL
3¢9 - ["Busy"
4|00 -
s[CD Js
618 - [(DISP 4ASC)
707 -
8|2A LDPD| HL SET UP ADDRESSES TO
9/]3 - END ADR FlLl. MEMORY.
A 20 -
BlER XCP | HL,DE
c|2A LDPD| HL
D]l - CUR ADR
E 2O -
Erf | 78] NXT WRITE |LDA | B T WRITE USER ENTERED VALUE |
O3 |Fo| 77 STAN | (HL) INTO RAM.
1| BE CPAN | (HL) IFE NOT ACCEPTED, DISPLAY
2|C4 JS | Nz ADDRESS AND DATA OF BAD
3 9; - |CBAD RAM) MEMORY LOCATION.
4|0 - A
5/CD Js r CUR ADR = END ADR?
s |8C - |(CHK END) '
7103 -
8 |CA JP Zz - IF So, EXIT.
- 9|00 - RESET
s} A |00 - i
o B|23 ICcP | HL T NO. INCREMENT ADDRESS AND
ad c|C3 JIP ElILL NEXT LOCATION.
N p|EF - NXT WRITE 4
- e|O3 - ~—~
FIC4 | "DATA?" |-CST- D "DATAT" DISPLAY TABLE.

50
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PRO-LOG CORPORATION

PROGRAM ASSEMBLY FORM

HEXADECIM

MNEMONIC

PAGE
AD

LINE
ADR

LABEL

INSTR.

MODIFIER

TITLE

DATE

COMMENTS

04 /00 |C| ~CST- A
1/D4 T
2(C| A
3 |BF -CST ?
a||E |LMOVE DATA1ILDEI ] ENTER 4-DIGIT SOURCE
5105 -~ | &S5 START ADDRESS, AND
6|CD JS DisPLAY. (SST)
709 -~ (ENTR 4HEX)
8 |06 -
9|22 STPD| HL
AllS - SST ADR
B|120O - v
c|CD IS T  BLANK DISPLAY.
o |SR - (RLANK)
E[O7] -
FIIE LDEI r  ENTER AND DISPLAY 4-DIGIT
041 i0|0O5 - s5 SOURCE END ADDRESS. (SEN)
1 [CD IS
2|09 - |CENTR 4HEX)
3 ([O6 -
4|22 STPD| HL
s[17 - SEN ADR
6|20 -
71CD IS r BLANK DISPLAY.
8 |SR - (BLANK)
907 -
AllE LDET T ENTER AND DISPLAY 4-DIGIT
B |08 - a5 DESTINATION START ADDRESS.
c|cD JsS (DST)
0 |09 ~___|CENTR 4HEX)
E |06 -
F| 22 STPD| HL
04 120]19 - DST ADR
1120 =
2]2| LDPTI| HL 7 DisPLAY "RUsY"
3169 - “BUsy”
4|00 -
s|IE LDET
6 |05 - (7R
7|CD Js
s 18 - |CDISP 4As<)
9/07 ~ v
Al2A LDPD | HL T PUT SST ADR IN DE.
B|IS - SST ADR
cl20 -
o |ER XCP | HL, DE Y
E [2A LDPD| HL T PUT SEN ADR IN HL.
Fl17 = SEN ADR
04 1|130(20 - Y
1{7D LDA L T DETERMINE DATA BLOCK SIZE-1.
2|93 SUA E
3|4F LD¢C A
a|7C LD H
5 [9A SCA D
s(47 LDB | A RESULT IN BRC AS BYTE COUNT.
7|1 2A LDPD | HL T+ PUT DST ADR IN HL,
819 - DST ADR
- 9120 = 3
o Al7D LDA L T DETERMINE MOVE DIRECTION.
& 8|92 SUA E
ot ci7C LDA H
n D | 9A sSc D v
- E|D2 JP | ¢o " SST ADR > DST ADR 2> BACKWARD
F157 - | FORWARD MQVE , LOW ORDER BYTES FIRST?
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PRO-LOG CORPORATION

PROGRAM ASSEMBLY FORM

HEXADECIM

MNEMONIC

TITLE

DATE

TI;;RE l:gs INSTR. LABEL INSTR. MODIFIER COMMENTS
04 (4004 - v
41 |CD | MoV BAK | JS T YES.DECREMENT BYTE COUNT.
2] 7] - |CCHK COUNT)
3|04 - 3
a|CA JP 2 T IF BRYTE COUNT=¢, EXIT.
Yo - RESET
6 '00 - )
7|1A LDAN | (DE) T MOVE DATA TO DESTINATION
8,77 STAN | C(HL)
s |BE CPAN| CHL) IF NOT ACCEPT
AlCH PsP | BC ADDRESS AND DATA OF RAD
B |C4 JS N2 MEMORY LOCATION,
c|92 - (RAD RAM)
D |03 -
E|C] PLP RC |
F|3E LDAT T SET SOURCE = &¢& CNOP)
04 50|00 - ed
1112 STAN | (DE)
2|13 ICP | DE T GO MOYE NEXT BYTE.
3123 ICP | HL
4|C3 JP R
5 (4] - |MOY BAK T
6 |04 -
57,09 |FORWARD |ADP | HL,BC T SET UP FORWARD MOVE,
s |ER XCP | HL, DE HIGHER ORDER BYTES FIRST.
9109 ADP | HL, RC
AER XCP | HL, DE 4
58|CD MOV FWD | IS T DECREMENT RYTE COUNT.
c|71 = [CCHK COUNT)
0|04 - v
E|CA IP Zz T _IF BYTE COUNT=¢&,6 EXIT.
_F|OO - RESET
04 | 60|00 -
111A LDAN| (DE) T MOVE DATA TO DESTINATION.
2|77 STAN | (HL)
3 |BE CPAN| (HL) IF_ NOT ACCEPTED, DISPLAY
a|C5 PspP RC ADDRESS AND DATA OF RAD
5 1 C4 ) NZ M c .
6192 - |(BAD RAM)
7|03 -
s [CI PLP BC v
9 | 3E LDAT T SET SOQURCE = @& (NOP)
A QO - 2c
B|]2 STAN | (DE) y
clIR DcCcP DE T GOMOVE NEXT BYTE, |
D [28 DCP | HL , ‘
£E|CYd JP 4
FISR - Moy FWD ]
04 [70]04 - ~
71 OB [(CHK COUNT)IDCP | BRC T (RBRCQ) = BYTE COUNT -2,
2 | 3E LDAT
3 | FE - FE
41R9 CPA C y
5 |CO RTS | N2 IF_BYTE CQUNT #0, EXIT WITH 2=Q,
6 | 3E LDAT T
7| FF - FF
s | RS CPA | B y IF BYTE COUNT =0, Z=],
- 9 €9 RTS EXIT.
O |7allE |[AJUSTADR]!|LDET T _ENTER AND DISPLAY 4-DIGIT |
o B |08 - @5 START ADDRESS ©F FIELD OVER
® c|CD Js WHIGH OPERAND ADDRESSES |
n D 02 - |CENTR 4 HEX) ARE TO RBE ADJUSTED.
= : o -
Fl22 STPD
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PROGRAM ASSEMBLY FORM

HEXADECIMAL MNEMONIC :
TDGE ’_irg—s INSTR. LABEL INSTR. MODIFIER TITLE COMMENTS DATE
04 |80} - CUR ADR
1120 - v
2|CD NES) T _RLANK DISPLAY.
3|58 - | CRLANK)
1|07 _ - v
5 E LDET T _ENTER AND DISPLAY 4-DIGIT
6 O5 - z5 FIELD END ADDRESS.
7|CD JS
809 - |(ENTR 4HEX)
9 |0¢€ -
Al22 STPD HL
B3 - END ADR
c |20 - v
80ol2| |CONT CHG |LDPI| HL T DispLAY'BUSY"
E|lG9 - "BUSY"
F | OO =
04 |90]|]E LDET
1|05 - Zs
2 |CD JS
3|18 - |(DIsP 4Asc)
4107 ) - v
5 | 2A LDPD| HL T GET DESTINATION START ADDRESS
s gao - _|DST ADR FROM LAST MOVE . (DST)
7 Z
8 |ES PSP | HL y
9 | 2A LDPD| HL T GET SOURCE START ADDRESS
A 25 - SST ADR FROM LAST MOVE. (SST)
B (o) -
c|7¢C LDA H T SUBTRACT: (DST-SST)
| 2F CMA
ElG7 LDH | A
Fi7D LDA | L
04 A0 |2F CMA
1,6F LDL | A
2123 ICP | HL
3Dl PLP | DE
al19 ADP_| HL,DE y
5122 STPD | HL T SAVE |T AS DISPLACEMENT. CDISPL)
6 IR - DISPL
7120 - v
s |2A LDPD| HL T _GET ADDRESS OF FIRST OPERAND |
9 (]} - CUR ADR TOo RE FIXED. (CUR)
A 20 -
B|2R DCP | HL
Acl|23 |AD) LOOP |ICP | HL (CUR BECOMES NEXT FIXED)
P ER XCP HLJ DE y
E|2A LDPD| HL - GET ADDRESS OF LAST OPERAND
Fl13 - END ADR TO RE FIXED. (END)
©4 |Bol20O -
1ER XCP | HL,DE !
2 | 7R LDA E T SUBTRACT: (END-CUR)
3195 SUA L
4| 7A LDA D
5[ 9C SCA H
6 | DA JP Cl IF _CUR >END, EXIT.
7100 - RESET
8 |00 - v
- s |06 LDRT T SET UP 3-WORD TABLE START
o AllA - 1A ADDRESS.
& B[l LDPI| DE
®© | cl42 - |3 WD TABLE|
n 0 0O5 - v
~ IBEIA |CHK 2 WD |LDAN| (DE) T IS DATA IN 3-WORD TABLE ?
FIBE CPAN| C(HL)
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INSTR.

MODIFIER

TITLE

DATE

COMMENTS

04 [CoCA JP 2z T YES. CHECK OPERAND.
1| DE - 3 _WORD
2 {04 -
3108 DCR
4|13 ICcP | DE
5 1C2 JP NZ
6 | BE ~ |CHK 3 WD
7 04 - 4
8|06 LDRI T NO. SET UP 2-WORD TARBRLE
92 - 12 START ADDRESS.
alll LDPI| DE
B|5C - 2 WD TABLE
c |08 -
Co|lA |CHK 2 WD |LDAN| (DE) T IS DATA IN 2-WORD TARLE °©
E |RE CPAN | (HL)
F|CA JP 2 YES, SKIP OVER OPERAND. |
O4 Do |DA = SKIP
1104 -
2 |08 DCR
3113 IcP | DE
41C2 JP NZ
5[CD - lcHK 2 WD
604 - L 4
7]1C3 JP T NO. GO To NEXT WORD.
8| AC - ADJ LOoOP A
9104 -
Dal23| SKIP ICP | HL T SKIP OPERAND; GO TO NEXT WORD.
BICY JP
c |AC - |ADJ LooP 4
D |04 -
DEIED 3 WORD |[PSP | HL T GET SOURCE END ADDRESS
Fl2A LDPD!| HL FROM LAST MOVE. (SEN)
O4 |Eo|]7? - SEN ADR
1120 -
2| ER XCP | HL,DE y
3| 2A LDPD| HL T GET S;0VURCE START ADDRESS
4 l25 - SST ADR EROM LAST MOVE. (SST)
5| 20 -
s 144 LDR H
714D LDC L
s | E| PLP HL
91273 ICP HL y
A|7R LDA | E T SUBTRACT: COPERAND -SEN)
B [9¢ SUAN | CHL)
cl23 ICP HL
o | 7A LDA D
E|9E SCAN| C(HL)
F_ DA JP cl IF OPERAND >SEN, IGNORE T,
O4 | FolAC - ADJ LOOP
1104 -
2| 2R DcP | HL T SURTRACT: (OPERAND -SST)
3|7E LDAN| C(HL)
49| SUA c
5123 ICP HL
s | 7E LDAN| CHL)
7928 SCA | R
s | DA JP | ci IF_ OPERAND < SST, TGNORE IT.
=~ 9 |AC - ADJ LOOP
o AO4 - v
o B | 2B DCP | HL T SST £ OPERANDE SEN ¢
d c|lER XCP | HL,DE
L D |2A LDPD!| HL ADD DISPLACEMENT TO OPERAND.,
= IR - DISPL.
F
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PROGRAM ASSEMBLY FORM

HEXADECIMAL MNEMONIC
F;AE?FE h'gg INSTR. LABEL INSTR. MODIFIER LS COMMENTS DATE
0500 |EBR XCP. | HL,DE
1|7E LDAN | (HL)
2|83 ADA E
3|77 STAN | (HL)
4|23 ICP HL
5 | 7E LDAN| (HL)
6 |8A ACA D
7177 | STAN| _(HL) STORE NEW OPERAND.
8 |C3% JP T GO LOOK FOR MORE 3-WORD
9 Asl - |ADJ LOOP OPERATIONS.
A O -
o8 ||E |[CHG ADRI] |LDET T ENTER AND DISPLAY 4-DIGIT
c |05 - a5 FIELD START_ADDRESS.
o |CD IS
E |09 - _ICENTR 4HEX)
F |06, =
Os5|10l22 STPD| HL
1101 - |cCUR ADR
2120 - v
3|CD JS T RLANK DISPLAY.
a|5R - |(BRLANK)
5 107 - y
s||E LDET r ENTER AND DISPLAY 4-DIGIT
7108 - ads FIELD END ADDRESS.
s |CD JS
9 (09 - |[CENTR 4HEX)
AlO6G -
B 22 STPD| HL
clI - END ADR
D|20 -
E|CD JS T BLANK DISPLAY.
F|SB = (BLANK)
05 20/07 -
1]IE LDEI T ENTER AND DISPLAY 4-DIGIT
2|05 - &5 SOURCE START _ADDRESS.
3|CD IS
4|09 - ICENTR 4HEX)
5 |O6G -
622 STPD | HL
7115 = SST ADR
8|20 -
9 |CD IS T BLANK DISPLAY.
A |5R - [¢BLANK)
B|O7 - v
cClIE LDET T _ENTER AND DISPLAY 4-DIGIT
o Q5 - @S SOURCE END ADDRESS.
E(CD Js
FlO9 - |CENTR 4HEX)
0532006 -
122 STPD | HL
2|17 - SEN ADR
3120 =
a|CD IS T BLANK DISPLAY
5 SR -  [C(BLANK)
6|07 -
7||E LDEI T ENTER AND DISPLAY 4-DIGIT
8 |08 - a&s DESTINATION START ADDRESS.
- 9 [CD IS
©| alo9 - KKENTR 4HEX)
[)) B|O -
® | cl22 STPD| HL
n 0|19 - |DST ADR
FIC3 JP T GO CHANGE ADDRESS OPERANDS.
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HEXADECIMAL MNEMONIC
PAASEE I;:'D\‘E—W INSTR. LABEL INSTR. MODIFIER TTLE COMMENTS . DATE
05140(8D - |CONT.CHG | | o
1|04 - _/
42 (C3| 2 WD TABLE|~CST- JP_UN TARLE OF Z-RYTE QPERATIONS.
3(Cc2 w 20
4|CA t2)
s | D2 " Cco
6 | DA e
T|E2 " PO
8 |EA " _PI
9| F2 " so
A | FA " S
8 |CD JS OUN
c|C4 20
D|CC Zl
E| D4 co
F1DC ci
OS5 |50E4 PO
11EC Pl
2|F4 SO
3| FC S|
4O LDPI BC
5011 " DE
2] " HL
7131 " sp
822 STPD HL
9| 2A LDPD HL
Al232 STAD
B|3A LDAD
S5c|3E|2 WD TABLE LDAT TARLE OF 2-RYTE QPERATIONS.
0 |06 LDRI
E [OE LDCT
FllG LDDT
OS5 |¢ollE LDET
1126 LDHT
2| 2E LDLT
3|36 LDMT <HL)
4(CG6 ADAL
5 |CE ACAT
s [ D6 SUAL
7| DE SCAL
8 |EGC ANAT
9| EE XRAL
AlFG ORATI
BlFE CPATL
c D3 OPA
o DB -CST- T PA
G E F5 |[(NMI-SVC) |PSP AF T Is 2303 CARD IN THE RACK?
F{CD JS
05| 7¢|84 - l(CHK 7303)
1|08 -
2 |CA Jp 2
3|7A - NO 7303
4|08 -
5{F1 PLP AF A
s [&D JS T DISPLAY REGISTER CONTENTS |
7182 - (REG DUMP) IN 7303 DISPLAYS.
8 | O5 - y
- 9 |C9 RTS EXIT.
O© [7AlFI NO 7303 [PLP |AF T PUSH AND PULL REGISTERS
& B|F5 Psp | IAF TO DISPLAY THEIR CONTENTS
® c|CS PspP | BC ON ANALYZER.
N p|D5 PsP | DE
- E|ES PSP [HL
FIE| PLP [ BL
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PAGE
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LABEL

INSTR.

TITLE DATE

MODIFIER

COMMENTS

o5

80| DI PLP | DE
1| ClI PLP Bc .
2 | Fl PLP | AF v
3(C9 RTS EXIT. —
8 4 |DR |(cHK 7303) ! IPA ,vi_,_{_.,,A.,,RE.,AD 7303 INPUT PORT. _ . _ _|
5 | DO - DO R R
s | FE CPAI T IF DATA=FF, 7303 NCT THERE, _|
7 |FF - EF _AND Z=i. ’
8 |C9 RTS EX\T. .
89|22 |CREG DUMP)|STPD | HL T STORE REGISTER _AND FLAG
A Céo - RSAVE CONTENTS FOR DISPLAY. |
B 0 -
cEB XCP | HL,DE
D |22 STPD| HL
E|l02 - RSAVE +2
Fl120 -
05192 0|C5 PsP | BC
1 E| PLP | HL
2|22 STPD | HL
3|04 - RSAVE+4
4|20 - =
s F5 PSP | AF
s Bl PLP HL
722 STPD| HL
s |06 - RSAVE+6
9|20 - L 4
al2] LDPI| HL T SET UP REG. PAIR NAME TARLE
B Fg - REG NAME START ADDRESS.
clO =
o |ES PsP HL y
el2] LDPI | HL T SET UP REG. CONTENTS
FLOO - RSAVE START ADDRESS. ]
05 |A0 |20 -
106 LDRI T _SET PAIR COUNT=4
2104 - 24
A3|IE |NXT PAIR |LDET T DISPLAY GONTENTS OF NEXT PAIR. |
4|00 - 7sfe.]
5 |CD JS
6 | B8 - |CDISP DATA)
7|06 -
8|E3 XCPT HL y
9|CDh JS T DISPLAY PAIRNAME.
All8 - KpisP 4Asc)
8|07 -
clE3 XCPT| HL \ 4
Ab|CD | "ssT"KEY. Js T READ KEYROARD.
E|80 - KREAD 1 KEY)
F|O7 - 4
O5|Bo|FE CPAL T IS KEY HEX Ca-F)7?
1110 - “sSsT'=kEYIOl |
2 | DC JS Cl _YES, GO CHANGE REG. CONTENTS)
3|D2 -~ fcHG REG)
4 {058 - \
s[C2 JP_ | N2 T NO. IF NOT KEY “sST", WAIT
6 |AD - "ssT' KEY FOR IT.
7 05 - v
8 |O5 DCB T DO FourR PAIRS (HL,DE,BC, AF).
- 9|C2 JP NZ
< AlA3 - NXT PAIR
o B |O5& -
@ clE| PLP | HL v
NI oicD IS T RBLANK DISPLAY.
- E|ISR - [CBLANK)
F|O7 =

5

10000t 2/77

7




PRO-LOG CORPORATION

PROGRAM ASSEMBLY FORM

HE.
PAGE
D

XADECIMAL
A LA
INSTR.

LINE
ADR

MNEMONIC

TITLE
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INSTR.
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DATE

COMMENTS

05 |Col2A LDPD| HL T RESTORE CURRENT REGISTER
1 26 = RSAVE +& CONTENTS AND FLAGS.
2 0 -
3|ES PSP HL
alF] PLP AF
5(2A LDPD | HL
6 104 = RSAVE +4
7120 -
8| ES PsP HL
9 |C | PLP BC
Al2A LDPD | HL
B{O2 - RSAVE +2
cl20 -
o |EB XCP | HL,DE
E|2A LDPD| HL
F OO - RSAVE
051Do0l20 - ! o
11C9 RTS EXIT.

D2|C5 |(CHG REG) |PSP BC T ENTER AND DISPLAY 4-DIGIT
3[D5 PSP | DE HEX VALUE.
4128 CP | HL
5| 2R DCP | HL
s {ES SP | HL
701 LDPI | BC
8 |O5 = gs
9 |08 - g5
AlILE LDET
B|O3 - @3
clel LDPI| HL .

o |OB - ENTR RUER
E|20 -
FICD Is
0S5 |E0]]? = |(ENTR 4HEX)+14
110¢ -
2 |[ER XCpP | HL,DE
3| E| PLP | HL. v
4173 STEN | (HL) T STORE VALUE AS REGISTER
5123 IcP | HL CONTENTS.
6|72 TDN | CHL)
7123 ICP | HL
8| DI PLP DE
9iC! PLP Bc
A |3E LDAI T SET Z=I,
B|IO - g
c |FE CPAT
p|lO = @
E|C9 RTS EXIT
F
Q5 |Fo|[CB | REG NAME [-CST- i: REGISTER PAIR NAME TABLE.,
11CQ
2| B8D =
3| AQ (SP)
4|1C4 D
5|C5 E
6 | BD =
7 {AQ (sP)
s |C2 B .
- 9|C3 c
o A BD =
& B | AC (5P)
© c|Cl A
g D F
- e |BD L =
F[AO ~CST- (SP)
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0¢ |00 |01 |(ENTR 2HEX)|LDPL | BC T SET ENTRY COUNT = 2 C+1)
103 - @3
2|03 - a3
3|21 LDPL | HL SET DATA ENTRY BUFFER START
4 |OD - |[ENTR BUFR#2 _ADDRESS.
5120 -
6|C3 JP
7| OF - NXT ENTRY v
8 |06 -
09 |CD [(ENTR4AHEX)] TS ; T S = 4 (+1):
A CD - |(pisP™_._.") DISPLAY " ___" AS PROMPT.
B |06 - _
cl2l LDPT | HL T _SET DATA ENTRY BUFFER START |
D |OB - ENTR BUFR ADDRESS.
EI20 - L
OF |CD INXT ENIRY | TS T _READ KKEYBOARD FOR ENTRY.
Oclioi80 - |(READ 1 KEY)
1 {07 -
2 | FE CPAT I NON-HEX ENTRY ?
31O - “sSST = KEYI10
4 | D2 JP co
5 | 2B - NOT HEX
6 | O¢ -
] 7|OD +14 Dce T NO. ENTRY BUFFER FULL?
8 |CA JP 2
9|27 - BUFR FULL
Al OC -
8|77 STAN| CHL) NO., STORE ENTRY AND DISPLAY.
cl|87 LDD A
o |D5 PSP DE
e [CD Js
Fl68 - (DIiSP HEX)
06 [2 0|07 -
11D} PLP DE
2(|D DCE
31|23 ICP | HL
4|C3 JP 4
5 |OF - INXT ENTRY )
5 06 - ~—7"
27|0C |BUFR FuLL |ICC T RUFFER FULL} LOOK FOR
8|C3 JP CORRECTION OR ACCEPTANCE.
9 |OF - NXT ENTRY
I [e]A -
28 |CA | NOT HEYX JP | 2 T 1S KEY “sSsT"°?
c 43 - ACCEPT ENTR
D OG - L
E|FE CPAT T NO. IS KEY "“CLR"?
Fl1I3 - "CLR"= KEY I3
o|C2 IpP NZ
1 |OF - NXT ENTRY
2 06 - Y
3179 LDA | C T YES. IS THIS VERY FIRST ENTRY?
4 |B8 CPA B
5 |CA JP -3 .
6 |OF - NXT ENTRY
7|06 - v
8 | 1C ICE T NO. BLANK LAST ENTRY DISPLAYED;
- 9(2R DCP | HL POINT TO PREVIOUS BUFFER
o AlOC Icc LOCATION FOR CORRECTED ENTRY.
& BllG LDDI
® | clAO - AZ
|\ o |CD JS
= gD - KDISPLAY)
£FlO7 B
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TITLE DATE
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06|40 (C3 JP
1{OF - NXT ENTRY ya
206 - -
4 3|79 |ACCEPTENTRILDA | ¢ h BUFFER FULL?Y
4 |FE CPAT
Y - gi
6|C2 JP | N2
7 |OF - NXT ENTRY
[H{e]A - y
9121 LDPI| HL T YES. SET ENTRY BUFFER
A |OB - ENTR BUFR ADDRESS TO FIRST ENTRY.
B[20 -
cl|7E LDAN| (HL) T COMBINE 1SQT & ENTRIES,.
0|07 RLA PUT IN REG.D.
EIO? RLA
Fl107 RLA
007 RLA
1123 ICP | HL
2 | B6 ORAN | (HL)
3587 LDOD A L
4123 ICP | HL T COMBINE 2ND 2 ENTRIES,
5| 7E LDAN | CHL) PUT IN REG. E,
6 |07 RLA
7107 RLA
s O RLA
9107 RLA
AR ICcP | HL
B|B¢ ORAN/| (HL)
cC|SF LDE | A
Dl ER XCpP |HL,DE ENTRIES IN HL REG. PAIR. |
EC9D RTsS EXIT.
F
OG |60 |55 |(DISP HL) |[LDD L [ DISPLAY LSD OF REG. L (N
1 |CD JS DISPLAY DESIGNATED BY CE),
268 - (DISP HEX)
3,07 -
a|IC ICE 4
5 | 7D LDA L T DISPLAY MSD OF REG.L N
6 | OF RRA NEXT DISPLAY TO LEFT.
7 |OF RRA
8 |OF RRA
9 |OF RRA
AlS7 LDD | A
B |CD JS
clc8 - ___|(DISP HEX)
D | O7 -
E|]C ILCE <
F |84 LDD H -T  DISPLAY LSD OF REG. H (N
06 |70|CD IS 2ND DISPLAY TO LEFT.
1168 - (DISP HEX)
2|07 -
3(]C - ICE :
4|7¢C LDRA H - DISPLAY MSD OF REG. H IN
5 |OF RRA 3RD DISPLAY TO LEFT.
s [OF RRA
7 |QOF RRA
8 |OF RRA
- 9|87 LDD | A
[o) A|CD Js
S| Bl68 - (DISPHEX)
@ c (07 - v
e D|C9 RTS EXIT. (E)exit = CEJdentRY + 3.
- E
F
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HEXADECIMAL MNEMONIC
TDGRE :ISJFE{ INSTR. LABEL INSTR. MODIFIER TLE COMMENTS DATE
06 |80 | |E |(MESSAGE) | LDEI N r_ _DISPLAY MESSAGE FROM LEFT
1,08 - @8 TO RIGHT, ADDING 1 MORE
82|56 8 CHAR's |LDDN | CHL) CHARACTER TO RIGHT SIDE
31D DCE OF DISPLAY EACH 200 MSECS,
4| F5 PSP | AF
5 |CD Js
s |GD - (DISPLAY)
7107 =
8 | Fl PLP AF
9|23 ICP | HL
AlC2 JP N2z
B g2 - 8 CHAR's
c |06 -
o |CD JS
e | Bl - €200 MSECAT)
F |06 -
06 (90| 7E LDAN| (HL)
1| FE CPAT
2 | FFE - FF FF = END.
3|C8 RTS | 2 EXIT IFE END OF MESSAGE.
4| 7D LDA | L ]
5 | Dé SUAT -
s |07 - a7
7 |GF LDL | A
8 | 7C LDA | H
9 | DE ScAT
AlOO - (.]]
Bl@e7 LDH | A
ciC3 JP 4
b | B8O - |(MESSAGE)
E|OG -
F
T’Q‘é Ao DB |[(CHK S1'S2) | TPA READ 73032 (NPUT PORT
1 | DO - Dg y
2 | FE CPAI - S 7307 THERE ?
3 FF - FF
4|C8 RTS | 2 y NO. EXIT WITH 2=1.
5 |FE CPA1 [ _YES., S1,S2 BOTH CLOSEDP?
6 |CO - Cg
71C92 RTS EXIT. YES: 2=/; NO: Z=0O
AsiCD |{l SEc aT) | IS DELAY ~ 1 _SECOND.
s | AB - |(500MsECAT)
AlQOG -
AB|O | |(500 MsecaT) LDPI| RC DELAY 50Q MILLISECONDS,
c|4F - FE4F
o | FE -
EIC3 JP
FIFT - (LONG aT)
0¢ |Bo|O7 -
B1 /0| [(20oMsecaT)|LDPI| BC ~__DE L con
2 | B8 e 6S5RB8
3|68 -
a(C? _1.JP _
5| F1 - (LONG AT)
6 Q7 -
7
B s |OE |(DISP DATA) | LDCT T DISPLAY 2 MEMORY LOCATIONS
- /02 - @ HEX DATA IN POSITIONS
[ A|CD JS. CE)gNTRY TO CE)+ 3
& | 8|27 - |(DISP 2NHEX)
© c |07 -
o p|IE LDEI | )
- E|O7 - a? y
FICD RTS EXIT.
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TITLE DATE

P:DGRE ';\Igg INSTR LABEL INSTR. MODIFIER COMMENTS
06 |co|3E| C(MODE¥) |[LDAI T SET MODE¥® LINE Low,
160 - e
2|D3 OPA
3|51 - 51 &
4 |OE LDCI T SET ADDRESS BYTE COUNT = 2.
5|02 - g2
s | DB IPA [ __SET M™M980 FLAG
7152 - 52
8 |AT ANA | A
9 |C8 RTS | 2 EXIT.__IF CAY2, THEN 2=& > M9 ENT,
A |FE CPAT T OR_2iI8 PRESENT. TEST FoR M9008
B |FF - FF WITH Uy = 2=1.
c|C2 RTS EXIT. |F 2=, M9I0.
Co|D5 |[(DISP'.-..") |PSP | DE DISPLAY 4 UNDERLINES (e =) N |
E| I LDPI | DE PosITIONS 2—-5 AS A PROMPT.
FlO2 - ga
OG |[Do|DF - DF = “.“
1 |OE LDCT
2 |04 - 24
D3|CD | NEXT """ Js
aleD - |CDISPLAY)
5107 -
6l IC ICE
7| OD Dcce
8|C2 JP NZ
91 D32 - NEXT “."
Al O6 -
B |OlI LDPI | BC T SET ENTRY COUNT = 4C+1),
c|O5s - 3
p | OS5 - [
EIDI PLP DE
FlC9 RTS EXIT. _
OG |E o
1
2
3
4
5
6
7
8
9
A
B
C
D
E
F
O¢ [Fo
1
2
3
4
5
6
7
8
- 9
o A
0 B
< c
N D
- E
F
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HEXADECIMAL MNEMONIC TITLE DATE
F:XA[?RE ;‘gs INSTR. LABEL INSTR MODIFIER COMMENTS
O©7!/00|C5 |CFLASHER)|PSP | BC T DISPLAY CURSOR PATTERN
1| D5 PspP DE FROM REG. D.
2|CD JS
3142 - _|(CURSORS)
4|07 = 4
s | 3E LDAT T TURN ON ALL LED'S.
6 | FF - FF
71 D3 OPA
8 | DO - D& v
9 [CD Js T DELAY~ 200 MSEC’S.
A|BI -~ |C200 Msec aT)
B |O¢ - v
c|CD JS r TURN OFF ALL CURSORS
D |40 - |(CLR CURSORS) AND LED's.
£E|07 N
FICD JS T  DELAY ™~ 50Q MSEC’S.
07(] o |AB - (500 MsEC AT)
1106 -
2 | DI PLP DE
3 |C PLP | BC Y
a|C9 RTS EXIT.
5
3]
7
| 8 |OE [(DISP 4ASC)|LDCT T DisPLAY 4 CHARACTERS FROM TABLE.
9104 - g4 ! (¥Ascil CHAR's)
lal5¢ | (DISPN) |LDDN | CHL) T DISPLAY N CHAR's FROM TABLE,
8 |CD JS N =¢c).
cleD - (DISPLAY) LEFTMoST DISPLAY PosiTioN = (E)entry |
D |07 - LEETMOST DISPLAY CHAR. = CHL)ENTRY
eE|ID DCE
Fl123 ICP HL
OC1]2 00D DcCcC T __%7,,,,_77 o
1|c2 JP NZ
2 1A - 1(DISP N)
3107 -
4|C9 RTS EXIT WiTH (Elexit= CEdentRY . Nj (htdgar =CHL) gnimyt|
5
6
27 |CD [(DISP 2NHEX), TS r ~ DISPLAY N_2HEX VALUES FROM
8 | 2F ~  |(pisP 2HEX) MEMORY IN 2N DISPLAYS FRoM |
9 |07 - RIGHT TO LEFT,
A |OD Dcec - N=(e).
B |C2 JP NZ R
cl27 - (DISP 2 NHEX)
0|07 - 2
E C9 RTS EX1T. CHUexnr=CHL) +N; (E)exir = (€Y + +2N.
2F SL_Q)_Lse_gﬁmrL.DDN (HL) T DISPLAY 2 HEX CHARACTERS IN
0730 (CD JS MEMORY LOCATION (HL), IN I
1 g - CDISPHEX) | | DISPLAY POSITIONS CE) (E)+
2 7 -
3/IC ILCE _
4 |7E LDAN | (HL) R e
5 |OF RRA o ]
6 [OF RRA —
7 |OF RRA
8 |OF RRA
= 9157 LDD | A
o A|CD JS
& B8 - KDISP HEX)
®© cl|O7 =
N p|IC ICE (E)exir =CE)+2
- E23 ICP | HL (HO YT = CHL) +1
FJ]C9 RTS EXIT.
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PRO-LOG CORPORATION

PROGRAM ASSEMBLY FORM

HEXADECIM

MNEMONIC

DATE

TI;SRE IAIBJS INSTR. LABEL INSTR. MODIF{ER COMMENTS
O7|40|16 |(cLr cuURsORS)|LDDI T ENTER WITH REGISTER D PRE-LOAD
1100 - 1% Y WITH CURSOR MASK: O=O0FF; 1:0N,
42 |3E |(CURSORS) |LDAT T
3 |OF =~ |PosiTIoNs 3,2,1,0 REGISTER D RITS 0-71=DISPLAY
4 [A2 ANA D ¥ POSITIONS ©O-7., SET MAsSK FOR BITS O-3, |
s D3 OPA T_SET €U LOW; OUTPUT MASK.
6 DO - Dg 3 (A)=(cU,0,0,0,X,X,X,X) X=CURS.BIT. |
7|3E LDAT T._STRORE RIGHT SIDE OF 72303
8 OO0 - RIGHT DISPLAY.
9 |CD JS
A |73 - |(STROBE)
B |07 - Y
c|7A LDA D T SET MASK FOR RITS 4-7.
D {QOF RRA
E|OF RRA
F|OF RRA
07 |5 0 |OF RRA
1 EG ANAT
2 |OF - SF Y
3|D3 OPA T SET CU Low; OUTPUT MASK,
4 |DO - DF }
5 | 3E LDAI T STROBE LEFT SIDE OF DISPLAY.
604 - LEFT
7|C3 JP
873 = (STROBE)
9 |O7 -
A
s8lle | (BLANK) |LDDI T _OUTPUT RLANKS TO ALL DISPLAYS.
clAO - SPACE y CASCIl SPACE = BLANK)
So (g 1 (DISP8) |LDET T_DISPLAY ASCIl CHAR. INCD) IN |
E|F8 = F8 ALL 8 DISPLAYS, FROM LEFT TORIGHT, |
5riCD INEXT DISP | IS
071]c0leD - (DisPLAY)
107 = Y
2] 1C ICE 1 (E)=&F > LAST DISPLAY?
slgce JP N2
4|5F - NEXT DISP NO. DO NEXT DISPLAY,
5 07 = v
61C9 RTS YES. EXIT.
7
é 8 |.7A [(DIsP HEX)|LDA | D T DISPLAY LEAST SIGNIFICANT HEX
9 |1CD J8 DIGIT IN REGISTER D.
A |EO - |CHEX—>ASCI)
B |O7 -
c|587 LDD A y
éo | 7A |(DISPLAY) |LDA D __OUTPUT ASCIl CHARACTER TO 7303 |
E|F6 ORAZ DISPLAY DATA PORT.
F |80 - PARITY BIT LEET RIGHT
07]70[D3 OPA DisPLAY | B B B bR | B BK B B
Y - D \ POSITION 17 ¢ 5 4 3 210
2| 7B LDA E " OUTPUT DISPLAY POSITION ADDRESS
13 (STRORE) |ANAL O-7 IN BITS ©-2 TO CONTROL PORT; |
4| F7 - WRITE BIT SET WRITE LINE HIGH CBIT 3)=@. |
s D3 OPA
6| DI - Di CAY=(X,X, X, X, WR,A2,Al, AC)
7FG ORAT T SET WRITE LINE LOoW = 1.
s |08 - |WRITE BIT
- 9 (D3 OPA
° AlDI - DI v
o B|EE X RAT T SET WRITE LINE HIGH=&.
G c|Oog - WRITE BIT
L 0 D3 QOPA NOTE: X=DONT CARE; A2 = CEB
- E[DI - DI Y
FIC? RTS EXIT,
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PRO-LOG CORPORATION

PROGRAM ASSEMBLY FORM

HEXADECH

MNEMONIC

DATE

F;_G%E lj\lgé INSTR. LABEL INSTR. MODIFIER COMMENTS
O7 |80 |CD [CREAD 1 KEY)| TS T _CHECK FOR ANY KEY CLOSED. |
11 D6 - (SCAN KBD)
2107 - '
3|C2 1P N2 T IE SO, WAIT UNTIL QPEN,
4|80 - |CREAD 1 KEY)
5 107 - v
6 |CD Js ; T DEBOUNCE OPENING.
7 |EE - ( DEROUNCE)
8 |07 -
9 [CD JS
A | DC - |{ScAN KBD)
B|O7 -
cl|C2 JP NZ
o |80 - KREAD 1 KEY)
E|O7 - ¥
8F | DS |[(READ KBD) | PSP DE T ScCAN KEYBOARD BY ENABLING
Q7|920/C5K PSP BRC ONE COLUMN AT A TIME AND
1]lG LDDT LOOKING FOR A KEY CLOSURE, |
2 |88 - 88
23| 7A |NXT coLM |[LDA D
4|07 RLA
5|57 LDD | A
s | EC ANAT
7 |OF = DF
8|D3 OPA
9 | DO - Dg
A | DR TPA
8 | DO - o))
clEG ANAT
p|3F - 3F
eE|EA JP | PE T IF NO KEY OR MULTIPLE KEYS |
F123 - NXT COLM CLOSED. MOVE TO NEXT COLUMN. |
O07]1A 0|07 - ~
1|5F LDE | A T KEY CLOSED; DEBOUNCE IT.
2|CD JsS
3| EE - | DEBOUNCE )
4|07 =
5 | DB IPA
s | DO - D&
7| EG ANAT
8 [3F - 3F
9| AR XRA E
AlC2 JP NZ
8|93 - NXT CcoLM
c|O7 - v
p|OI LDPI| BC T ENCODE KEY BY FINDING WHICH
E OO - zg ROW,J, AND WHICH COLUMN , K,
F OO - ¥ tz0- = O-
07 |Bo|7A LDA | D
B1||F |COLM COUNT|RRAC T CONVYERT COLUMN QOUTPUT TO A
2 | DA JP | ClI COUNT, K.
3| B9 = ROW COUNT
4|07 -
5 |04 IcRr
6|C3 P
7Bl - COLM COUNT
8 07 - y
— [B9|7B | ROW COUNT|LDA | E TCONVERT ROW INPUT TO A
O |IBALIF +1 RRAC COUNT, !
& B |OC Ice
® ciDA IP cl
n o|C2 - ENCODE
- E|O7 -
F|IC3 IP
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PRO-LOG CORPORATION PROGRAM ASSEMBLY FORM

HEXADECIMAL MNEMONIC
F:Q;;E I;'gg INSTR. LABEL INSTR. MODIFIER TITLE COMMENTS DATE
07 |[Co|BA - ROW COUNT+I
1107 -
C2|OD | ENCODE Decc ' U
3|78 LDA | B PUT K INTO ACCUMULATOR.
4 |CA JP 2
5 [CD - EXIT
s |O1 - i
C7/C6 | ADD ROWS |ADAT IF J#0, ADD ixM To K.
8 |04 - 34 (M=&4 = # oF coLUMNS)
9 |OD DcCe
AlC2 JP NZ
B [C7 - ADD ROWS
clOo7 =
co|Cl EXIT pPLP | BC r EXIT WITH ENCODED KEY VALUE
E|DI PLP DE X=jxM+K IN REG.A. X CORRESPONDS|
F|C9 RTS TO KEY's ACTUAL PQSITION IN MATRIX.
07 |Do
D1 |DR|(ScAN ALL) |TPA T . READ 723073 INPUT PORT.
2 Q = D Y
3| E¢ ANAT T ARE S1 AND/OR S2 CLOSED.
4|CO - Co
5 |CO RTS | N2 y YES. EXIT WITH Z=0.
D6 |3E | (SCANKRBD) | LDAT T NO L LL OARD UMNS
7 |OF - aF
8 | D3 OPA
9 | DO - DG y
A | DR LPA T READ Row INPUTS.
8 DO - Dg
c|E6 ANAT T MASK OFF TOGGLE SWITCH [NPUTS,
o | 3F - SF v
e[co RTS EXIT. [F KEY 15 CLo3ED, Z=o. O
F
O |E o |EG |CHEX—ASCID|ANAT [ CONVERT LSD IN REG.A TO_Ascil. |
1 |OF -_| @F
2 |FE CPAL Is CAY>97?
3 |OA - dA
4 |DA P | ¢ci
5 [EA - gF>9
6 |07 ~ Y
7|1CG ADAT T YES, CONVERT TO C1—CG, |
8 | B7 - B?
9 |C9Y RTS EXIT,
Eal|FG -9 ORAT T NO. CONVERT TO Ra—-B2. |
8 |BO - Bg 4
c|CY RTS EXIT.
D
Ee |C5 [(DEBOUNCE)| PSP | Bc T DEBQUNCE DELAY ™~ 20 MSEC'S. |
Flol LDPI| Rc
Ol [Foi2B - FdA2R
1 |OA -
2|CD Js
3| F1 - C(LONG AT)
a4 07 -
5 |C1 PLP | BC A 4
6 |C9 RTS EXIT.
F7|F5 [(LoNG AT) |PSP | AF T _DELAY AT =249Ng.t + At
Fs|OB DELAY DCP BC
-1 |78 LDA | B =(RCQ). t=1 tim t ()
o A B ORA | C
& B|C2 IP N2z A= 29(30p35) or 3)(280)
© c |F8 - DELAY
N 0|07 - "- Nge = AT=At. Ng. must be (n Hex,
- e|Fl PLP | AF , 24 ¢
F|lCI RTS EXIT.




APPLICATION SOFTWARE

MODULE DESCRIPTIONS

The enclosed software module descriptions are intended to provide the user with
all the information necessary to access, utilize or move the routines into his
program. The modules described are totally independent of requirements of the
Monitor program, and are intended to allow the user to fully exercise the capa-
bilities of the 7303 Keyboard/Display Card. There are several other modules
available to the user that are not described herein, because they were written
to the specifications and tailored to the needs of the Monitor program. The
user is encouraged to study the listings carefully, should he find it desire-
able to utilize those modules.
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_ (MESSAGE) 680
MobuLE NAvE: ENTRY ADDRESS:

FuncTioNAL DESCRIPTION:

This module allows the user to display a message in the alpha-numeric displays
of the 7303 Keyboard/Display Card. The message can be any length and is dis-
played in a billboard fashion, i.e., the message moves accross the display

from right to left. A new character appears at the right each 200 milliseconds,
and an old one disappears at the left. The message must be stored in memory,
and can be any length. The first character of the message should be at the Tow
address in the designated memory space and the end of the message at the high
address. The message is stored as a string of 8-bit ASCII characters with parity
bit either 1 or §. The message body should be preceded by a string of 8 ASCII

spaces and also followed by a string of 8 spaces. The last character of the
message must be an FF Hex.

ENTRY REQUIREMENTS:

Enter this module with the address of the first ASCII space that precedes the
message in the HL register pair.

MeMory SpAcE OCCUPIED:  gssp to p6oE
Memory RequiremenTs: ROM:__31 _ Byres RAM: Bytes

REGISTERS ALTERED BY THIS ROUTINE: ATl registers are altered.

ProgrAM MoDULES UTILIZED BY THIS ROUTINE:
(200 MSEC AT), (DISPLAY)

ApbiTionAL COMMENTS:
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(1 SECAT); (500 MSEC AT); 06A8; P6AB;
:_(200 MSEC AT 6B1
¢ MoouLe Nave:_( ) ENTRY ADDRESS:

FuNcTIONAL DESCRIPTION:

These modules provide the user with delays of 1 second, 500 milliseconds, and
200 milliseconds duration. The timing is approximate and based on the clock
rates provided on PRO-LOG's 7801 8085 CPU Card. For users of the 7803 780
CPU Card, the delays are approximately 1.25 seconds, 625 milliseconds, and
250 milliseconds duration.

ENTRY REQUIREMENTS: None.

MeMory Space OccuplED: @6AB to P6B6
¢ MeMory Requtrements: ROM:_!°  Byres RAM:  Byres

ReGISTERS ALTERED BY THIS ROUTINE: B, C

PrOGRAM MoDULES UTTILIZED BY THIS ROUTINE:
(LONG AT)
ApbiTionaL COMMENTS:
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MonuLe NamMe:  (FLASHER) p700

ENTRY ADDRESS:

FuNcTIONAL DESCRIPTION:

This module causes the user's desired cursor pattern to be displayed over the
last displayed data or message for approximately 200 milliseconds (250 msecs.

for 780). A1l cursor segments are then turned off for approximately 500 milli-
seconds (625 msecs. for Z80). The last displayed data or message is not changed.
When the cursors are on, all LED's are also turned on, then turned off when the
cursors are removed. The module can be used to flag the attention of an operator
to the displayed message with a blinking pattern, by accessing this module in a
repetitive loop.

ENTRY REQUIREMENTS:

Enter this module with the desired cursor pattern as an 8-bit value in register D.
Each bit (0-7) corresponds to a display position (0-7). If the bit is 1, the cursor
segment is turned on; if the bit is @, the cursor is turned off.

Memory SPACE OCCUPIED:  p7pp to p714 |
MeMory REquireMenTs: ROM:___ 21 Bymes RAM:___ Bvres

REGISTERS ALTERED BY THIS ROUTINE:  A,F

ProGRAM MopuLES UTILIZED BY THIS ROUTINE:
(CURSORS), (CLR CURSORS), (200 MSEC AT), (500 MSEC AT)

Abp1T1ONAL COMMENTS:
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p718; @71A

. (DISP 4ASC); (DISP N
¢ MoouLe Name:  ( )s ( ) ENTRY ADDRESS:

FuncTiONAL DESCRIPTION:

This multiple-entry module allows the user to display 4 or N (1 to 8) ASCII
characters in the alpha-numeric displays on the 7303 Keyboard/Display Card.
The ASCII data to be displayed must reside in sequential memory locations,
the leftmost character at the lTow address and the rightmost at the high address.

ENTRY REQUIREMENTS:

Enter this module with the character count (@1 to #8) in register C (DISP N only),
the leftmost display position number in the lower three bits of register E,
and the low order address of the display data table in the HL register pair.

MeMorY Space OccuplED: 9718 to 724
Q@  Yoory ReuireMenTs:  ROM:_ 13 Byres RAM: ByTeS

REGISTERS ALTERED BY THIS ROUTINE: A, F, C, D, E, H, L

ProGRAM MoDULES UTILIZED BY THIS ROUTINE:
(DISPLAY)
ApDITIONAL COMMENTS:
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. (DISP 2N HEX 727
MoouLe Nave: (D ) ENTRY ADDRESS:

FuNcTioNAL DESCRIPTION:

This module allows the user to display the data contained in N (1 to 4) memory
locations as 2-digit Hex numbers in the displays of the 7303 Keyboard/Display
Card. The data stored at the low order address is displayed on the right, and
data stored at the highest address is displayed in the leftmost desired positions.

ENTRY REQUIREMENTS:

Enter this module with the number of memory locations to be displayed in register C,
the rightmost desired display position number in the lower 3 bits of register E,
and the Tow order address of the data in the HL register pair.

MeMory Space OccUPIED: @727 to @72E
MeMory ReEQUIREMENTS: ROM:_8  ByTeEs RAM: Bytes

REGISTERS ALTERED BY THIS ROUTINE: A, F, C, D, E, H, L

ProGRAM MoDULES UTILIZED BY THIS ROUTINE:

(DISP 2HEX)
ApDITIONAL COMMENTS:
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(4] MoouLE Nawg:__(PISP ZHEX) EnTRy AppRess:___ 774"

FuncT1oNAL DESCRIPTION:

This module allows the user to display the contents of any desired memory location
in the alpha-numeric displays of the 7303 Keyboard/Display Card. The data is dis-
played as a 2 Hex digit number in 2 display positions.

ENTRY REQUIREMENTS:

Enter this module with the address of the data to be displayed in the HL register pair,
and the desired rightmost display position number in the lower 3 bits of register E.

Memory SpAcE OccuPIED:  @g72F to @73F
m Memory Requirements: ROM:__17 _ Byres RAM:___ BymeS

ReGISTERS ALTERED BY THIS ROUTINE: A, F, D, E, H, L

ProcRAM MoDuLES UTILIZED BY THIS ROUTINE:
(DISP HEX)

ApbiTioNAL COMMENTS:
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MopuLE NAME: (CLR CURSORS): (CURSORS) P749; @742

ENTRY ADDRESS:

FuncTionNAL DESCRIPTION:

This multiple-entry module allows the user to display different combinations

of cursors in the alpha-numeric displays of the 7303 Keyboard/Display Card.

The cursor character is a display character with all 16 segments turned on.

It can be displayed over existing displayed data, then be turned off without
altering the previously displayed data. Entry at the label (CLR CURSORS) turns
off all cursors displayed. Entry at the label (CURSORS) causes any desired
pattern of cursors on or off to be displayed in the 8 display positions. The
pattern is contained in register D as an 8-bit binary number. Each bit position
(0 to 7) corresponds directly with the 8 display positions (0 to 7). A bit set
to 1 turns a cursor on; a bit set to 0 turns a cursor off.

ENTRY REQUIREMENTS:
Enter (CURSORS) with the desired cursor pattern in register D: 1 = on; p = off.

Enter (CLR CURSORS) directly.

Memory SpAcE OccuplED:  p749 to 9759
Memory RequiremenTs: ROM:__ 26 Byrtes RAM:___ Bvies

REGISTERS ALTERED BY THIS ROUTINE: A, F

ProcrRAM MopuLES UTILIZED BY THIS ROUTINE:

(STROBE)
App1TIONAL COMMENTS:

For further information about the cursor control, see the 7303 USER'S MANUAL.
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p75B; P75D

Q@ 'oouie Nave: (BLANK); (DISP 8) ENTRY ADDRESS:

FuncTiONAL DESCRIPTION:

This multiple-entry module allows the user to display the same character in all
8 displays of the 7303 Keyboard/Display Card.

Entry at the label (BLANK) causes an ASCII space to be displayed, thereby blanking
all 8 displays.

Entry at the label (DISP 8) causes the ASCII character contained in register D to
be displayed in all 8 displays.

ENTRY REQUIREMENTS:

Enter (BLANK) directly. Enter (DISP 8) with the desired ASCII data to be displayed
in register D.

Memory Space OccuPrED: 9758 to 9766
m Mevory REQUIREMENTS: ROM:____ 12 Bytes RAM: Bytes

ReEGISTERS ALTERED BY THIS ROUTINE: A, F, E

ProcrAM MoDULES UTILIZED BY THIS ROUTINE:
(DISPLAY)
App1TIONAL COMMENTS:

For further information regarding the alpha-numeric display control, see the
7303 USER'S MANUAL.

&

75




MopuLe Nave: (DISP HEX); (DISPLAY);(STROBE)ENTRY ADDRESS : 0768; 076D; 0773

FUNCTIONAL DESCRIPTION:

This mu1t1p1e entry module is the primary display/control routine for the 7303
alpha-numeric displays.

Entry at the label (DISP HEX) causes the least significant 4 bits of Hex data in
register D to be displayed in the display position whose number is contained in the
lower three bits of register E.

Entry at the label (DISPLAY) causes the ASCII data in register D to be displayed in
the display position whose number is contained in the Tower three bits of register E.
The ASCII data can be of any parity.

Entry at the label (STROBE) causes the write line one the selected display chip to
be strobed from high to low to high.

ENTRY REQUIREMENTS:

Enter (DISP HEX) with the Hex data to be displayed in the lower 4 bits of register D.
Enter (DISPLAY) with the ASCII data to be displayed in register D.

Enter both with the display position number in the lower 3 bits of register E.

Enter (STROBE) with bit 2 of register E set to @ to strobe the right 4 displays, etc.

Memory Space OccuplED: @768 to @77F
MeMORY ReuIREMENTS: ROM:

Bytes RAM: _ Byres
REGISTERS ALTERED BY THIS ROUTINE: A, F, D (DISP HEX only)

ProcrRAM MoDULES UTILIZED BY THIS ROUTINE:
(HEX —> ASCII)
ApbiTioNAL COMMENTS:

For a more detailed description of the operation and control of the 7303 alpha-
numeric displays, see the 7303 USER'S MANUAL.
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MoouLE Nave: (READ 1 KEY); (READ KBD) 0780; 078F

ENTRY ADDRESS:

FuncTionaL DESCRIPTION:

The 7303 keypad is arranged as a 4 X 6 matrix, with the key faces and positions
numbered in Hex fromm @@ to 17. This multiple-entry module detects, debounces

and encodes a single key closure. Multiple key closures are ignored. Upon exit,
the accumulator, register A, contains the encoded value of @9 to 17 that corres-
ponds to the positional value of the depressed key. After entry into this module,
the keyboard will continue to be scanned for a key closure until one occurs, at
which time it will be processed and the routine exited.

Entry at the Tabel (READ 1 KEY) will cause only a single key closure to be processed,
i.e., the key must be opened or released befor another closure can be processed.

Entry at the label (READ KBD) will cause the routine to continuously process any
key closure.

ENTRY REQUIREMENTS: None.

MemorY Space OccuplED:  978p to @7CF
MemoRY ReqUIREMENTS: ROM:___ 80  ByTes RAM: By1ES

REGISTERS ALTERED BY THIS ROUTINE: A, F

ProcRAM MoDULES UTILIZED BY THIS ROUTINE:
(SCAN KBD): (DEBOUNCE)
ApD1TIONAL COMMENTS:

See the 7303 USERS MANUAL for more detail regarding the operation and control
of the keyboard.
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. (SCAN ALL); (SCAN KBD) p7D1, 9706
MopuLE Nave: ENTRY ADDRESS:

U

FuncTiONAL DESCRIPTION:

This multiple-entry module detects if any toggle switches or keys are closed.
Upon exiting the routine, the zero flag reflects the keyboard/switch status.
IfZ =0, a key or switch is closed.

Entry at the label (SCAN ALL) detects the status of switches, then keys.

Entry at the label (SCAN KBD) detects the status of the keys only.

ENTRY REQUIREMENTS:  None.

MeMory Space OccupieD:  @g7p1 to @7DE
Memory REQuIREMENTS: ROM:___14 _ Bytes RAM:___ Bvies

REGISTERS ALTERED BY THIS ROUTINE: A, F
ProGRAM MoDULES UTILIZED BY THIS ROUTINE:  None.

App1TIONAL COMMENTS:

See the 7303 USER'S MANUAL for a more detailed description of the operation and
control of the toggle switches and keypad.
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 (HEX — ASCII) 97ED
MobuLe Nave: ENTRY ADDRESS:

FuncTioNAL DESCRIPTION:

This module converts the lower 4 bits of register A to an 8-bit ASCII equivalent,
with parity bit set. Upon exit, the converted value is in register A.

ENTRY REQUIREMENTS:

Enter this module with the Hex value to be converted in the lower 4 bits of
register A.

Memory Space Occuplep: 07EQ to PTEC
MeMory Requirements: ROM:_ 13 Bytes RAM: ByTEs

REGISTERS ALTERED BY THIS ROUTINE: A, F

ProGRAM MoDULES UTILIZED BY THIS ROUTINE: None.

Apb1TioNnAL COMMENTS:
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MonuLe Nawe:_(DEROUNCE) " ENTRy ApDRESS:_ 2 O

FuncTIONAL DESCRIPTION:

This module implements a 20 millisecond (25 msec. for Z80) time delay for the
debouncing of switches and keys, although it can be used for other purposes.

ENTRY REQUIREMENTS:  None.

Memory Space OccuplED: @7EE to 97F6
MEMORY REQuIREMENTS: ROM:i__ 2  Bymes RAM:__ Bymes

ReGISTERS ALTERED BY THIS ROUTINE: None.

ProcRAM MoDULES UTILIZED BY THIS ROUTINE:

(LONG AT)

AoD1TIONAL COMMENTS:

The delay time of this module is based on the clock rates used with the

PRO-LOG 7801 8085 CPU Card. Users of the 7803 Z80 CPU Card can expect
a 25% increase in the delay time, due to the lower clock rate.



(LONG AT) g7F7
ENTRY ADDRESS:

_r’owu: NAME ;

FuncTioNAL DESCRIPTION:

This module provides the user with a variable time delay routine. The delay is
implemented by downcounting the contents of the BC register pair (16 bits) to
zero. The delay time can be found from the relationship:

AT = 24 N,.t +At

BC

where t is the state time of the processor, N C is the decimal count in BC, and A
is the number of state times executed that arg not in the delay loop itself.
Therefore, the count for any time delay can be found from the relationship:

BC 1§I§z;1;li¥g . (NBC must be in Hex)

N
ENTRY REQUIREMENTS:

Enter this module with the time delay count in the BC register pair as a
16-bit binary value.

MeMorY SPACE OcCUPIED:  @7F7 to P7FF
Memory Requirements: ROM:_ 9 ByTES RAM: Bytes

REGISTERS ALTERED BY THIS ROUTINE: B, C
ProcrAM MoDuLES UTIL1ZED BY THIS ROUTINE: None.

Apb1TioNAL COMMENTS:

For the 8085, A = 29. For the 780, A = 31. The longest time delay that can be

handled by this routine is approximately 500 milliseconds, depending on the
processor clock rate.
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