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INTRODUCTION

This Manual describes the functions and operations of the Heath H8 Panel
Monitor Program, PAM-8, which resides permanently in a ROM on the H8 CPU
board. PAM-8 provides a sophisticated front panel display and keyboard emula-
tion as well as handling master clear and interrupt operations. Some of the major
features of PAM-8 are:

® Memory contents display and alteration.

® Register contents display and alteration.

® Program execution control (both breakpoint and single instruction
operation).

e Self-contained bootstraps for program loading and dumping.

® Port input and output routines.

In addition to the above features, PAM-8 can be instructed (by means of a flag
byte contained in H8 RAM) to bypass some or all of its normal functions so the
sophisticated user can augment or totally replace them.

Communication with the Panel Monitor is accomplished through three devices:
the keypad, the 7-segment displays, and the audio alert. The user enters com-
mands and values through the 16-key keypad, and PAM-8 responds visually
through the front panel displays. In addition to the front panel displays, PAM-8
provides the keypad entry and function feedback to the built-in speaker. Ap-
propriate signals (short, medium, and long beeps) indicate that commands and
data are accepted or rejected.
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THEORY OF OPERATION

This section will supplement the information contained in the “Operation” and
‘“Circuit Description” sections of your H8 Operation Manual. In order to fully
understand how PAM-8 operates, you must be familiar with the H8 front panel
and CPU. A thorough knowledge of the 8080 instruction set and its architecture
is also essential.

Power Up and Master Clear

PAM-8 initializes the H8 whenever you power-up or master clear (RST). You
initiate the power-up operation by turning on the rear panel Power switch. You
can master clear by simultaneously depressing both the lower right-hand (RSTH)
and lower left-hand (#) keys of the H8 front panel keypad. Both power-up and
RST cause a level zero (highest priority) interrupt and result in a long beep from
the audio alert.

During initialization, PAM-8 enters a routine which determines the high limit of
continuous RAM. Once the high limit of available RAM is determined, the H8
stack pointer (SP) is set to this value and control is passed to the front panel
command loop. Using this feature, you can immediately determine the total
amount of continuous memory above 8K by displaying stack pointer value.

Clock Interrupts

The Clock Interrupt is a crucial element in the operation of the H8 front panel
system. This level one interrupt is generated by the front panel hardware every
2,000 uS. PAM-8 uses this interrupt to check for some keyboard commands, to
check for user program breakpoints, and to refresh the front panel displays.

PAM-8 performs these functions using a series of subroutines which are exe-
cuted as necessary when indicated by the interrupts. For this reason, all user
programs must maintain a valid stack (at high memory) containing at least 80
free bytes at all times. If this stack space is not available and PAM-8 is running (it
can be disabled; see the Advanced Control Section), unpredictable software
damage can occur in your program. In the same manner, if your program should
execute a DI (Disable Interrupt) instruction, no front panel services including the
RTM (Return To Monitor) function are available until an EI (Enable Interrupt)
instruction is executed or until a master clear (RST/@) is performed.
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PAM-8 Modes/Using RST and RTM

PAM-8 is always in either the monitor mode or the user mode. In the monitor
mode no user program is executing, PAM-8 loops reading the keypad and
refreshing the displays. All commands entered via the keypad are valid; how-
ever, the RTM command is meaningless.

‘When your program is being executed, PAM-8 is in the user mode and the MON

LED on the front panel is extinguished. Only two keyboard commands are valid
in this mode: RST (master clear) and RTM (Return To Monitor). NOTE: Both of
these commands are dual key commands. No single key command is recognized,
so a user program may have free use of the entire keypad.

You can return PAM-8 to the monitor mode by using the RTM command (simul-
taneously press the ¢ and the # keys). This command stops program execution at
the end of the current instruction, stores the current value of each register, and
returns PAM-8 to the monitor mode. You can then continue your program by
pressing the GO key. The RST command (simultaneously press the 0 and the /
keys) performs the master clear operation described earlier and does not save any
register values.

Normally, when a user program is running, PAM-8 is also running. Thus, if
PAM-8 is displaying the contents of the HL register pair and the user program is
started, it continues to display the contents of this register pair as the program is
run. If the user program changes the contents of the HL pair, the change is
immediately reflected in the front panel displays. In a similar manner, if a
memory location is displayed when a user program is started, it is displayed
during the time the user program is run. If the user program changes the contents
of the displayed memory location, the front panel display changes.

Since PAM-8 does not recognize keypad commands in the user mode, the RTM
command must be used before the memory location orregister being displayed is
changed to a new location or a different register. Once you select the new
location or different register, you can resume program execution by pressing GO.

NOTE: PAM-8 requires about 10% of the H8 CPU’s resources to process the
display interrupts. Programs which are compute-bound may be slowed down by
simultaneous operation of PAM-8. In this situation, you may wish to turn off the
clock interrupts to improve execution time. See “Using Interrupts” on Page 1-24.
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H8 Displays

You must understand the H8 front panel presentation in order touse PAM-8. The
display is made up of 9 digits, in three groups of three digits each. See Figure 1-1.
Each group of three digits displays one byte (eight bits) of information. This
information may be the contents of a designated register or memory location, or
it may be the address of a memory location itself. The register names are also
displayed.

All binary numbers are converted to octal format for display on the H8 front
panel. The following table shows binary to octal conversion.

BINARY NUMBER OCTAL NUMBER

000 ]
001 /
010 £
011 =
100 H
101 5
110 b

&

111
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Each byte is displayed as two-and-one-half octal digits. The octal numbers lie in
therange of 000 to 377 for binary numbers in the range 00000000 to 11111111, as
shown below.

00 000 000

—— e’ Dt
|— Least significant octal digit (0-7),

Middle octal digit (0-7).

Most significant octal digit (0-3).

NOTE: As there are only eight bits in a byte, the most significant octal digit only
represents two bits and is therefore displayed as 0 to 3. If the user should
inadvertently enter the octal digits 4 to 7 into the most significant digit, the most
significant bit is lost. Losing this bit converts 4 through 7 into the digits 0
through 3 respectively.

Also note that 16-bit numbers, such as memory addresses and certain register
contents, are still displayed as two eight-bit numbers. Therefore, the H8 front
panel representation of the number is made up of two groups of three octal
numbers in the range of 000 to 377. This representation of 16-bit binary numbers
is known as offset octal, and is used consistantly throughout all H8 displays of
16-bit numbers. Offset octal must not be confused with octal. For example:

11111111 11111111 A 16-bit binary number

|

3 7 7 3 7 7 Offset octal representation (377 377)

1111111111111111 A 16-bit binary number

TT 7T T 1

1 7 7 7 7 7 . True Octal representation (177777)

The lower example shows true octal representation of a 16-bit binary number.
This is not used by the H8 front panel displays or any H8 software. Occasionally
you will see offset octal numbers printed with a decimal point separating the
upper and lower bytes. For example:

377.377

Hi Byte Lo Byte
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H8 Keypad

The H8 Keypad consists of 16 keys, as shown in Figure 1-1. When the keypad is
operating under the control of PAM-8, it exhibits a number of unique properties.

Each keystroke is verified by a short beep from the audio alert.
Octal digits are entered using the keys 0 through 7.

Holding a key down continuously repeats the key’s function.
The + key increments memory port or register locations.

The — key decrements memory port or register locations.

The * key cancels previous keypad entries.

The ALTER key causes PAM-8 to enter the alter mode.

The MEM key causes PAM-8 to enter the display memory mode.
The REG key causes PAM-8 to enter the register mode.

Many of the keys on the keypad have multiple functions, depending on the
PAM-8 mode being used. In the register mode, for example, the numeric keys
(1-6) call theregister indicated in the upper left-hand corner of the key. When the
PAM-8 is in neither the register nor the memory mode, the keys perform the
functions indicated in the lower right-hand corner of the key.

The # and / keys have additional special functions, as indicated earlier. When
the / key is pressed simultaneously with the 0 key, the RST (master clear)

sequence is initiated. When the # sign key is depressed simultaneously with the

0 key, the RTM (Return To Monitor) function is initiated, the user program is
stopped, and PAM-8 regains control.

Each key is covered in greater detail as the various function are discussed.
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DISPLAYING AND ALTERING
MEMORY LOCATIONS

One of the major features of PAM-8 is its ablhty to examine the contents of any H8
memory location and to modify the contents of that memory location if itis RAM.

When the H8 is first powered up, PAM-8 is in the display memory mode. This
mode is indicated by all digits displaying octal numbers and no decimal points

being on.
Specifying a Memory Address

If you wish to display or alter the contents of a memory location. You must first
place PAM-8 in the memory address mode and then enter the desired memory
address. Place PAM-8 in the memory address mode (if not already there) by
pressing the MEM (Memory) key. Specify the address to be displayed or altered
by entering the 6-digit address (offset octal).

When you press the MEM key, all the decimal points will light. This indicates
that the address may now be entered. Once the full 6-digit address is entered, the
decimal points turn off, indicating that address entry is completed. After all 6
digits are entered, the address is displayed in the left-most six displays, and the
contents of the addressed memory location are dlsplayed in the right-hand 3
digits.

NOTE: As you press each key, including the MEM key, a short beep indicates
successful entry. As each group of three octal digits is successfully entered, a
medium beep is sounded. The sequence by wh1ch you spemfy amemory address
is shown in Figure 1-2.
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PRESS MEM KEY

Short beep.
All decimal points light.

Enter most significant
digit of HI byte (0-3).

Short beep. Digit appears
in third digit.

Enter next two digits
of high byte (00-77).

2nd digit followed by short
beep, 3rd by medium beep.

Enter three digits of low
byte (000-377).

Each digit followed by short
beep. Last digit followed
by medium beep. Decimal points
out. Value displayed in right-
hand three digits.

_ Figure 1-2
Entering a memory address through PAM-8.

NOTE: If you press a non-octal digit key as one of the six address digits, an error
is flagged (a long beep). Once this error is flagged, the PAM-8 considers the
address complete and extinguishes the decimal points. The entire sequence
must be repeated.
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Altering a Memory Location

Before you can alter a memory location, you must first display the contents of the
memory location by specifying the memory address as described in the preced-
ing paragraphs. After you specify the memory address, press the ALTER key.
This will cause PAM-8 to enter the memory alter mode.

When PAM-8 enters the memory alter mode, a single decimal point rotates from
right to left through all 9 digits. You can now alter the contents of the displayed
location by entering the new octal value (three digits on the keypad). When the
three digits have been entered, acoustical verification (a short beep).is given and
the memory address is incremented. You can then alter this new location by
entering three more digits or pressing one of the following keys, causing the
monitor to perform the indicated function:

KEY ‘ FUNCTION
+ Increment the address.
- Decrement the address.
MEM Specify a new memory address (leave memory alter
‘ mode).
REG Specify a register for display (leave memory alter mode).
ALTER Exit from the alter mode (into the display mode).

NOTE: PAM-8 automatically increments the memory address as each entry (3
octal digits) is complete. Therefore, you may load a program in sequential
locations very rapidly. Each location is modified by simply entering the three
octal digits.
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The following example reviews each step as the H8 is turned on; the memory
address mode is entered: and the location 040 123 is addressed, altered to 345,
checked, and closed.

DISPLAY COMMENTS

XXX XXX XXX Random memory display at power up (X=ran-
dom number.)

X.X.X. X.X.X. X.X.X. MEM key pressed. (In memory address mode, a

_ short beep.)

X.X.0. X.X.X. X.X.X. 0 key pressed. (Short beep.)

X.0.4. X.X.X. X.X.X. 4 key pressed. (Short beep.)

0.4.0. X.X.X. X.X.X. 0 key pressed. (Medium beep.) Contents of loca-
tion 040 XXX displayed.)

0.4.0. X.X.1. X.X.X. 1 key pressed. (Short beep. Contents of 040 XX1
displayed.)

0.4.0. X.1.2. X.X.X. 2 key pressed. (Short beep. Contents of 040 X12
displayed.)

040 123 XXX 3 key pressed. (Medium beep. Contents of de-
sired location 040 123 displayed, decimal points
out.)

0.4.0 1.2.3 X.X.X ALTER key pressed. (Short beep. Decimal points
rotate.) .

0.4.0. 1.2.3. X.X.3. 3 key pressed. (Short beep. Decimal points ro-
tate.)

0.4.0. 1.2.3. X.3.4. 4 key pressed. (Short beep. Decimal points ro-

_ tate.)

0.4.0. 1.2.4. X.X.X. 5 key pressed. (Medium beep. Address incre-
ments one location. Decimal points rotate.)

0.4.0 1.2.3 3.4.5 —key pressed. (Short beep. Address decrements
one location. Decimal points rotate.)

040 123 345 ALTER key pressed. (Short beep. Decimal points
go out.)

Stepping Through Memory

When PAM-8 is either in the display memory or alter memory modes, the +and
—keys increment and decrement the memory address. Each time you press the
key, PAM-8 increments (or decrements) the memory address one location. If you
hold the key down, the auto-repeat function of PAM-8 causes the memory
address toincrement or decrement repeatedly (approximately one location every
second).
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DISPLAYING AND ALTERING REGISTERS

PAM-8 can display and alter the contents of the 8080 CPU registers, just as it
displays and alters the contents of H8 memory locations. Although the processis
quite similar, a few special features should be noted.

Specifying a Register for Display

Press the REG key to specify that a register is to be displayed. After you press the
REG key, press a second key (SP through PC, see the Table below) to specify the
desired register or register pair. ’

When the REG key is pressed, six decimal points light, indicating that you must
now select aregister. NOTE: Simply pressing the REG key causes a register name
to appear in the right-hand digits. However, you must select a register using the
Register Select key before aregister is definitely selected and its true contents are
displayed. Once a register is selected, the decimal points are extinguished.

The contents of the selected register pair are displayed in the six left-most
displays. Theregister name (or names) are displayed in the two right-most digits
of the right-hand three displays. The registers are selected and displayed in
accordance with the following table:

KEY LEFT 3 DIGITS MIDDLE 3 DIGITS RIGHT PAIR COMMENTS

SP (1) 000 to 377 000 to 377 5F Stack pointer

AF (2) 000 to 377 000 to 377 HF AF Register pair
BC (3). 000 to 377 000 to 377 BEL BC Register pair
DE (4) 000 to 377 000 to 377 dE DE Register pair
HL (5) 000 to 377 000 to 377 HL HL Register pair
PC (6) 000 to 377 000 to 377 Fr Program counter

NOTE: The contents of any single eight-bit register may lie in the range of 000 to
377 octal. The stack pointer (SP) and the program counter (PC) are 16-bit regis-
ters and are displayed as two sets of three octal numbers. Each 3-digit grouping
corresponds to one byte (8 bit number). When a register pair is displayed, the left
three digits correspond to the left register and the middle three digits correspond
to the right register. For example:

c56 412 AF

Register A contains 256 and F contains 312,
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Altering the Contents of a Selected Register

To alter the contents of a register (or register pair), you must first specify it as
described in the preceding paragraphs. After you select the register or register
pair, press the ALTER key. This will cause the six left-hand decimal points to
rotate right to left, indicating that you may enter 6 digits to alter the contents of
the indicated register or register pair.

Alternatively, you may press one of the following command keys:

KEY FUNCTION
+ Changes the register pair being displayed.
- Changes the register pair being displayed.
MEM Specify a new memory address (leave the alter register
mode).
REG Specify a new register for display (leave alter register
mode).
ALTER Exit the register alter mode.

NOTE: Stack pointer register (SP) is not a direct display of the real stack pointer
register, but simply a copy of the real stack pointer register and is used for
display purposes only. The stack pointer cannot be altered from the front panel.
To alter the stack pointer register, an SPHL (SPHL = 371) instruction must be
written into memory. The desired new stack pointer value is then placed in the
HL register pair. PAM-8’s single instruction mode is used to execute the SPHL
swap instructions, loading the stack pointer with the contents loaded in the HL
register pair.

Stepping Through the Registers

Use + and — keys to change the register pair being displayed. For example, if the
DE register pair is being displayed, press the + key causes the next sequential
register pair to be displayed (the HL pair). In the same manner, pressing the —
key causes the register to decrement to the preceding pair. For example, if the DE
pair is being displayed, pressing the — key displays the BC register pair. NOTE:
Holding down either the + key or the — key causes the display to continuously
increment or decrement through all the six registers/register pairs.
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PROGRAM EXECUTION CONTROL

PAM-8 supports three basic program execution control facilities:

® Beginning or starting execution.
® Breakpointing.
® Single instruction.

Each of these execution controls permits the programmer to execute the desired
portions of a program and examine its effects. He may execute the entire prog-
ram, or a small group of instructions, or a single program instruction.

Initiating Program Execution

Tobegin the execution of a program residing in H8 memory, place the address of
the first instruction to be executed in the PC (program counter). Use the methods
described in “Displaying and Altering Registers’’ (Page 1-14). Once the address
of this first instruction is placed in the program counter, press the GO key and
program execution will begin. NOTE: Unless the program disables the front
panel, the display continues to be actively updated, although the front panel
commands are no longer active (except for RST and RTM). If the program counter
is displayed when you press the GO key, PAM-8 continuously monitors the
program counter.

Breakpointing

Breakpointing permits the programmer to execute small portions of a program
and then return to PAM-8. Breakpointing is especially useful when a program is
being ‘“debugged.” Small portions of the program may be executed and their
results observed. If there is an error, it may be corrected before an entire program
is involved.

When the H8 executes a program and encounters a halt instruction, it re-enters
PAM-8 and sounds the alarm. All of the registers are preserved and the program
counter points to the address following the address of the halt instruction. Thus,
you can breakpoint a program from the front panel by inserting halt instructions
(HLT = 166) at the desired points throughout the program. When a particular
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section of the program is tested and the breakpoint feature is no longer required,

you can change the halt to a NOP (NOP = 000). Once the halts are changed to

NOPs, execution of the NOP simply passes control to the next successive instruc-
tion. Program execution for breakpointing uses the GO key as described above.

NOTE: If you temporarily replace an existing instruction with a halt, you must
restore the instruction before resuming program execution. The contents of the
program counter point to the address following the halt. Therefore, if the instruc-
tion which replaced the halt is to be executed, when the program continues, the
contents of the program counter must be decremented one location before
execution is resumed.

Single Instruction Operation

Any user program may be operated in the single instruction mode. This proce-
dureis identical to the GO command, except that the ST key is pressed rather than
the GOkey. When the SIkey is pressed, asingle instruction (not a single machine
cycle) is executed and then control is returned to PAM-8. Single instruction
operation is available for careful inspection of program results and for executing
special programs, such as swapping the HL register pair with the stack pointer as
discussed in “Altering the Contents of a Selected Register” (Page 1-15).

Interrupting a Program During Execution

You can ihterrupt arunning program (with all registers preserved at the point of
interruption) by pressing RTM & 0. You can then examine and/or alter the
contents of various memory locations and all the registers as required. Resume
execution of the program at the next sequential instruction by simply pressing
- the GO key. NOTE: Although all registers and memory locations are preserved
when RTM & 0 are pressed, it is very difficult to stop a program at an exact

location. Therefore, use the breakpoint feature if you want to stop the program at
an exact location.
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LOAD/DUMP ROUTINES

PAM-8 contains a routine that lets you load and dump memory contents from or
to a tape. This feature is especially important, as most computers require one or
two successive ‘“‘boot strap” routines to be hand-loaded before a desired program
can be loaded into the main memory. All these “boot strap” routines are con- -
tained within the PAM-8 ROM, and use sophisticated error checking techniques.
Thus, a program can be loaded or dumped by simply pressing a single key.

Loading From Tape

" To load from a tape, ready the reader device with the tape to be loaded prior to

executing the load command. Place PAM-8 in the display memory mode and
press the LOAD key. Once the LOAD key is pressed, PAM-8 starts the tape
transport and scans the tape for the first file record.

No change will be seen on the front panel displays until PAM-8 finds the first
file, When the first file record is located, PAM-8 checks it to see if it is the first (or
only) record in a sequence, and the record is a memory dump record. If it is not a

~ memory dump record, a number two error is flagged (see “Tape Errors” on Page -

1-20). :

Once a correct record is found, loading proceeds. The loading procedure places
the entry point address of the program being loaded in the H8 program counter.
The H8 memory is then loaded. The displays continuously show the address
being loaded and the data being loaded at these addresses. When the load is
complete, PAM-8 sounds a long beep and displays the final memory address. If
the. load is faulty, a number one error is displayed and the audio alert contin-
uously beeps. (See “Tape Errors,” Page 1-20.)

NOTE: You may abort a partial load by using the CANCEL key. Naturally, the
load image resulting from this action is incorrect, and should not be executed.

Dumping to Tape

Before dumping a memory image onto tape, the following three dump
parameters are required:

® The entry point address (the program starting address).
@ The dump starting address.
® The dump ending address.
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Set the desired entry point address by placing this value in the program counter
(PC). This value will be placed in the program counter whenever you load the
program so execution will begin at this address when you press the GO key.

Place the dump starting address into the first two H8 RAM cells. These are: 040
000 (offset octal) and 040 001 (offset octal). NOTE: The low order byte of the
address should be placed into location 040 000 and the high order byte of the
starting address should be placed into location 040 001.

Enter the dump ending address as a memory address using the # (MEM) key.
Then ready the tape transport and press the DUMP key. As the tape dump takes
place, the number of bytes left to be dumped and the contents of the memory
location being dumped are displayed on the front panel. You can abort a dump
by using the CANCEL key. If the CANCEL key is used, an incomplete dump
“image is left on the tape. This cannot be loaded at a future date. NOTE: A
successful load automatically sets up the following three dump parameters:

A. Theprogram starting locations are stored in locations 040 000 and 040
001.

B. The program ending location is displayed.

C. The program counter contains the program entry point.

Figure 1-3A shows the steps of a typical dump sequence and Figure 1-3B shows
the steps of a typical load sequence.

1. Set PC to 040 100; (040 100 = entry address).

2. Set 040 000 to 100 (100 = low byte of dump start).

3. Set 040 001 to 040 (040 = high byte of dump start).

4. Enter memory address 052 340 (052 340 = end address of
dump).

5. Be sure tape is ready.

6. Press DUMP.

Figure 1-3A
The H8 memory image dump.

1. Be sure tape is ready.
2. Press LOAD.

Figure 1-3B
The H8 memory image load.
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Copying a Tape

The beginning and final address of the load image are placed at the appropriate
points. Thus, to copy a tape, simply load the tape as described in ‘‘Loading From
Tape” (Page 1-18). Then ready the dump tape drive and press the DUMP key. A
dump then takes place, including entry point, initial address, and final address.

In a similar manner, to load, alter, and then dump, enter only the ending address.
The other paramters are unchanged from the load if locations 040 000, 040 001 or
the program counter have not been modified during the altering procedure.

Tape Errors

PAM-8 detects two types of tape errors: record errors and checksum errors. In
either case, when an error is detected, the tape transport is halted. The error
number is then displayed in the center three digits (001 for a checksum error, 002
for a record error) and the alarm is repeatedly sounded. To halt the alarm and
return to the command mode, press the CANCEL key.

RECORD ERRORS
The following are typical causes of record errors.

® Attempting to load a file which is not a memory image. For example,
loading an editor text file or a BASIC program file.

® Attempting to start a load in the middle of a load image. Therefore
missing the initialization information at the start of the file.

® A tape error which causes a portion of the load image to be missed so
the next record read is not in the proper sequence.

CHECKSUM ERRORS

A checksum error is flagged when the CRC (Cyclical Redundancy Check)
checksum following a record does not match the CRC calculated by PAM-8. This
error means that the record is either incorrectly recorded or the load is faulty. In
either case, the load should be attempted again. If successive loads result in
repeated failures, the original tape must be suspected as faulty.
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1/O FACILITIES

PAM-8 supports two commands that allow you to perform input and output
functions on H8 I/O ports. These front panel instructions permit simple manipu-
lation of the H8 I/O ports without your having to write extensive routines to
perform these functions.

Inputting From a Port

To input from a port, press the # key. Then enter three zero digits and the
three-digit address (octal) of the desired port. NOTE: The front panel should now
display 000 AAA, where AAA is the port address and 000 is meaningless. Press
the IN key to read the port, the value is displayed in the three left-most digits of
the front panel display. -

Outputting to a Port

To output to a specified port, press the # key. Then enter the value to be supplied
to the port in the three left-most displays. The port address is entered into the
middle three displays. The display is of the form VVV AAA, where V stands for
value, and A for address. Pressing the OUT key causes the value to be outputted
to the indicated port.

Addressing Port Pairs

Frequently, ports are assigned in pairs, where one of the two port addresses is the
control and status register and the other port is the data port. Address port pairs
by using the + and — key to change ports. Once the initial port has been defined,
the + key increments the port address to a new higher numbered port, and the —
key is used to decrement to a lower numbered port.
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ADVANCED CONTROL

One of the advanced features of PAM-8 is its provisions allowing sophisticated
users to augment or replace PAM-8’s functions. Augmenting or replacing PAM-8
functions is usually done in conjunction with assembly language programs.
Sometimes it is possible to implement these features by using the POKE and
PEEK commands in BASIC. The sample exercise in “Appendix B” (Page 1-64)
uses several PAM-8 functions, including the clock, I/O, and the audio alarm.

The following discussion refers to symbols and locations defined in the PAM-8
program listing, given in its complete form as “Appendix A.” Itis recommended
that you review the PAM-8 listing in order to become familiar with its various
features. This can be done in conjunction with reading the following section, or
independently. In either case, a first overview followed by a detailed analysis of
the listing is probably necessary for a complete understanding.

16-Bit Tick Counter (TICCNT)

PAM-8 maintains a 16-bit (2 byte) tick counter known as TICCNT. The value of
this counter is incremented -each time a clock interrupt is processed. As an
interrupt occurs once every 2 mS, the counter is incremented once every 2 mS.
As long as clock interrupts are not disabled, this value can be used by any
program to compute elapsed time. The tick counter may be set to any desired
value, but it should not be frequently reset, as this interferes with the front panel
refresh cycle. The contents of the tick counter are contained in memory locations
040 033 (the least significant byte) and 040 034 (the most significant byte).

Using the Keypad

When your program is running, PAM-8 does not recognize any single key
command. Thus, all single key patterns are available for your program. To read
keypad patterns, you can use one of two routines. First, you may take an input
from port IP. PAD; or second, your program may use PAM-8’s RCK routine. The
input port IP. PAD is permanently assigned to port location 360. Inputting a
binary number from this port detects which of the 16 keys are depressed. These
results are shown in the table on Page 1-57 of “Appendix A.” '

A far more sophisticated keypad routine is available to you in the RCK (read
Console Keypad) routine. This is also described in “Appendix A” (see Page
1-57). RCK provides keypad decoding, keypad debounce routines, auto-repeat
routines, and acoustical feedback.

NOTE: If you use two key combinations, each key must reside in a separate bank.
The first bank includes keys 0-7 and the second bank includes keys 8-#. RCK
cannot decode two key combinations.
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Display Usage

When a user program is running, PAM-8 normally displays the contents of the
selected register or memory location. However, you may disable this process and
display any arbitrary segment pattern, or completely disable the display to
provide greater computational through-put. The display usage is primarily
controlled by setting various bits in the . MFLAG memory cell. This memory cell
is found at location 040 010.

MANUAL UPDATING

By setting the UO.DDU (see ‘“Appendix A,” Page 1-25, for an explanation of the
user option bits, UO.XXX) bit in the MFLAG memory location, you can instruct
PAM-8 to continue refreshing the front panel displays and to disable updating.
When this is done, PAM-8 continues to refresh the LED’s from a 9-byte block of
RAM cells found at locations 040 013 through 040 023. A description of these
front panel LED’s (FPLEDS) is found in ““Appendix A” (see Page 1-60). When the
UO.DDU bit is set in .MFLAG, the contents of these bytes are not altered in any
manner by PAM-8.

You can use this technique to display numbers, letters, or arbitrary bar patterns
(see Page 1-58) on the front panel displays. For instance, your program may alter
the display by inserting any value into FPLEDS. The front panel LED segments
will display a decimal integer if you use the octal to 7-segment pattern (DODA)
display.

MANUAL DISPLAY REFRESHING

By setting the UO.NFR (User Option.No Front Panel Refresh) bit in the .MFLAG
memory cell, you can instruct PAM-8 to stop refreshing the front panel displays.
Setting the UO.NFR bit does not disable the clock interrupts; therefore, the tick
counter (TICCNT) is still incremented. But PAM-8 does not refresh the displays
from the information contained in the FPLEDS bytes.

NOTE: If you desire, you may write a program to refresh the front panel LED
displays. Usually this is done using the clock interrupts. If you undertake an
independent front panel refresh program, take extreme care to avoid burning the
displays due to excessive refreshing. The total power dissipated in the LEDs is
determined by the refresh cycle, and too frequent refreshing will result in
excessive display heating.
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Using Interrupts

All H-8 interrupts cause control to be transferred into the low 64 bytes of
memory. PAM-8 occupies this memory space so all interrupts are first processed
by PAM-8. Except for level zero interrupts, which are used as master clears, you
can supply an interrupt processing routine for each of the seven additional
interrupts. The following sections explain the use of each of these interrupts.

I/O INTERRUPTS

Interrupts numbered 3 through 7 are I/O interrupts. PAM-8 does not process
these interrupts in any way. When a level 3 through level 7 interrupt is received,
PAM-8 immediately transfers to the user interrupt vectors contained in memory
locations 040 037 through 040 064. These locations are listed in “Appendix A”
(see Page 1-60). Each location must contain a jump instruction pointing to the
appropriate program location which processes these interrupts.

NOTE: If any of these interrupts occur, you must supply a processing routine for
them. This routine must be complete including both entry and exit processing.
When you use H8 interrupts, you must use only the available vector which is 6 to
insure compatability with future H8 products. You may also use 2 if you will not
be using BUG-8.

- CLOCK INTERRUPTS

The level one interrupts are generated by the front panel hardware every 2 mS.
PAM-8 normally processes these interrupts. However, by setting a processing
vector in UIVEC and setting the UO.INT bit in the MFLAG cell, PAM-8 enters the
users routine each time a clock interrupt is generated. “‘Appendix A” (see Page
1-31) gives the required entry and exit conditions for processing clock inter-
rupts.

SINGLE INSTRUCTION AND BREAKPOINT INTERRUPTS

Level two interrupts are generated by the single instruction hardware contained
on the CPU card. When a single instruction is requested, the result of the
interrupt is processed by PAM-8. If the single instruction interrupt was gener-
ated by PAM-8 in response to a Monitor Mode Single Instruction register condi-
tion, PAM-8 processes it. Otherwise, PAM-8 jumps to the user level two interrupt
vector (UIVEC). Since the level two interrupt does not affect PAM-8, a level two
restart instruction can be used as a breakpoint instruction by the user programs.
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APPENDIX A

Panel Monitor Listing

This appendix contains a complete listing of the PAM-8 front panel monitor
program. PAM-8 resides in the low 1,024 bytes of the H8 computer. It provides
all the control for front panel operation, and cassette or paper tape load and
dump facilities. It also provides for master clear and front panel interrupt
processing. PAM-8 presumes RAM cells are available for its use in locations 040
000 through 040 077 and 80 bytes are available in high memory for a stack. The
use of these RAM cells is described on Page 1-60 of this Appendix and in the
memory map on Page 0-36.

Pages 1-61, 1-62, and 1-63 of this Appendix are a symbolic reference table. Use
this table to find the program locations where each symbolic address is used.
Symbolic addresses are listed in alphabetical sequence.



193143150 O1-AFR-77 FAGE 1
...................................................... 4, XXX FAM/8 - H8 FRONT FANEL MONITOR,
‘ S0k FANGE - HEFRONT PANEL MONITOR:

B X 8L 2 0T 00 7 e

7 X )
...................................................... 8K . FOR XWINTERX INC.  ©

8K FORRMINTERE NG Lo,
.................................................... 10, % ... COFYRIGHT 05/1976s WINTEK CORFORATION: '

10..x T R T ION  s
.................................................... L2 K e RRFAYETTE, INDL

i

e R L RRGT FANEL RGN TGRS+

19 X .
.................................................... B8 K r PRUGKAH KEBTIES VI KOMS TN THE ‘LU 024 BYTES DF THE- HEATH -+ e+ rer
Tk Hg GCOMFUTER. IT ACTUALLY CONSISTS OF TWO VIRTUALLY INDEFENDENT

18 x ROUTINES: A TASK-TIME FROGRAM WHICH FROVIDES SOFHISTICATED '

19 X FRONT FANEL MONITOR SERVICE» ANL AN INTERRUFT-TIME FROGRAM WHICH

.................................................... BIKKK L INTERRURT S s
AR R
25, % FAM/8 IS THE FRIMARY FROCESSOR FOR ALL INTERRUFTS,

34 X USER FROCESSING (VIA A JUMF THROUGH XUIVECX).
35...% UFON _ENTRY OF THE USER ROUTINE, THE STACK

40X (STACK+6) " =" (&C)

.................................................... AL X L SBTACKEB) = CDED) .
PR P S T L P TP PP PP RPPPTPIRR PR PPOISOS

.................................................... A3 K L USBTACRELZ) = R
a3..% A S e OO T RETURR T BNy YA e

L UAS R A KRETX WITHOUT ENABLING INTERRURTS,
46 X

..................................................... A7 % 2. SINGLE STER. SINGLE STEF INTERRUFTS GENERATED ...
48 X BY FAM/B ARE FROCESSEL BY FAM/8. '

.................................................... 42K . ANY U SINGLE STER INTERRUFT. RECEIVED WHEN IN. ...
50 X USER MOIE CAUSES A JUMF THROUGH XUIVECX+3.

.................................................... Sl..K...o . STACK URON . LISER. ROUTINE. ENTRY ..ot
52 % (STACK+0) = (STACKFTR+12)

.................................................... B3.K e BTACRER) B AR
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$01,00,00. HEATH XBASM V1.1 06/21/77

15$43151 01-AFR-77 FAGE 2
e SO X COTACKHSE) = (DB
56 % (STACK+8) = (HL)
.......... B R WSBTARRTL0), = CEC L e
58 X THE USER‘S ROUTINE SHOULD HANDLE ITS OWN RETURN
59 % FROM THE INTERRUFT,
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i“AM/8 -~ H8 FRONT FANEL MONITOR #01.00.00. : HEATH X8ASM V1.1 06/21/77
............ A GEMEL Y CONS T ANT St ittt e e e A3 O AR ST RAGE. B
SRR TATR P PTPTTPRS S BERELY CONGTANTG T T o T e
...................................................... S B RTG

80
................... UGB st AU T A A ENBUT B ORT T
.................. 000360 ...l B2 0FGCTL EQU  360Q L CONTROL OUTFUT FORT.
000,340 83 OF.DIG EQU 360Q DIGIT SELECT DUTFUT FORT
0000361 84 OF,.SEG EQU - . 361Q ... SEGMENT SELECT QUTFUT FORT i,
T 000,371 85 IF.TFC EQU 371Q TAFE CONTROL IN
0000370 86 OF.TPC EQU 3710 LU TARE CONTROL OUT
000.370 87 IF.TELEQU 370Q TAFE DATA IN
................... 000,370 .88 OFGTREDEQU 3700 U TARE AT DU
90 %X ASCII CHARACTERS.
...................................................... 29 X AREEL L BHARAGTERS
000,026 ... P2 A.SYN EQU 0268 ..., BYNC CHARACTER
""""""""" 000,062 93 TAVSTX T EQU 0020 STX CHARACTER
....................................................... TR R RONT B AREL FARIARE EORTRGL BT TE. e
4 O SO
""""""""" 000 020 T 97 CE,SSI  EQU 00010000k SINGLE STEF INTERRUFT
.................. 000,040 .98 CEGHTL O ERQU - Q0100000E  HONITOR LIGHT e,
060,100 99 CE.CLI EQU 01000000k CLOCK INTERRUFT ENAELE
.................. 000,200 . ................200 | CR.SEK EQU  10000000E SFEAKER ENABLE
102 X% NISFLAY MODE FLAGS (IN XDSEFMODX)
..................................................... g LR R RRR SR RERETEER
000,000 104  IM.MR  EQU O ] MDY RE AL
000,001 105 TIM MW TEGU i MEMORY "WRITE T
................... 000,002 ... 208 (DMGRRCCEQU. 2 UREBISTER READ .
000,003 107  IM.RW EQU 3 REGISTER WRITE
.................. 000.000 ...l AR08 UXTEXT O TARE L TARE DEFINITIONS
RIS LITRI I LI P BIRPEREIILS FRBE BRUTVALENGES " s e
................................................ L SRR
""" 000,001 118X RT.MI T EGU 1 RECORI' TYFE - MEMORY DUMF TMAGE
L 9o0w002 L LA3X RTGRE O EQU 2 eiiiiiee....... RECORD TYFE - BASIC FROGRAM . .. ...................
"""""" 000,003 Ti4X RY.CTEQU 3 RECORD TYPE - COMFRESSET TEXT
B 8 1 7 SR
""""""""""""""""""""" 116X %% RLOCK S1ZE FOR INTER-FRODUCT COMMUNICATION.
B & 0 RIS
) 002,000 118X EBLKSIZ EQU 512
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#01.,00.00, HEATH X8ASM V1.1 06/21/77
............. ASSEMBLY CONSTANTS A ... ABEAB156 L QLTARREZZ L FABE AL
...................................................... T R A NG NS TRUCTEGNG e
..................................................... L2 . o et e et se e s e R oSSRt e e e e e e e e s L ese et et e e s eeese b e b b ene et en e
000,166 123 MI.HLT EQU 01110110k HALT
Q00+ 311 .. . ... 124, 1T ET.EQU 11001001 . | RETURN L.
000,333 EQU 11011011FE INFUT
................... 000,328 ... 126 ML.OUT EQU .. 31010011E . OUTEUT .,
000,072 127 MI.LDA EQU 00111010k LIA
................... 0004346, .. ... oo A28 HLGANL EQU. L 3LI000A0K U ANL L e
. 000.021 129 MI.LXID EQU 00010001E LXI It
L R BRGNS+ e s
e BB LK et
133 % THESE KITS ARE SET IN CELL .MFLAG.
...................................................... LB etttk
000.200 135 UOWHLT EQU 10000000k DISARLE HALT FROCESSING
................... 0004100, ... 136 UOLNER EQU  CELCLT . NO REFRESH OF FRONT FANEL ............c.ccccooiiiiiinnnnsn,
000,002 137 U0.DDU  EQU 00000010k DISABLE DISFLAY UFDATE
................... 0004001, ... 138 UOLCLK L ERU. ... 00000001K ... ALLOW CLOGK INTERRURT FROCESSING ...,
................... 060 R G U B INE SRR AR R e
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..........A............4........-...-.-.---....--...1..'.3.‘.{..']............3.".‘1..L...L."..I.‘....E.I..l...“.‘...',....... B PR T . . PR
; P T S T
....................................................1..‘.“.:.:...................'..............--......................................H . .
: K 3 . : F T R
..............................-..-..-u............1..'...::............A............A......................‘......‘.................. P I R
e TR e

{ UMI.HR EQU 10000000k
000.300 150X UMI.2E EQU 11000000k
000,040 - 00100000K

000,014 UMIL LE EQU 00001100k
000,001 ( UMI.1X EQU G0000001E
................. D60 06Z T R N T8 B0 800 3 T o U SO
.................. 000,003 ...l 10X UMILSAX EQU 0 0000C011E . CLOCK X &8
............... 000,100 ... . 1e3X UCI.IRKR EQU 01000000k . INTERNAL RESE
o 000,040 ( UCI.RO EQU 00100000k READER=ON CONTROL "FLaG i
eeeene0000020 L 63X UCI.ER EQU 10000k SET
000,004 UCIVRE ~EQU ETVE ENAELE
000,002 Ll LedX UCI.IE EQU 00000010E .. ENABLE INTERRUFTS FLAG
................. T O CTRRRIRNY GEITIE T ERG SEOTOSCe- PPN e RRU TS FLaG
.................................................... O Hk T S TATUE  RERD CURMANT BT, 7 7 7w s
........................................... S O O .
......... 560 646 1A% ek e vdD S G06OTE e e e e e s e e e e e e e e e e e e e e e e
000,020 . 173X USKR.OE EQU 00010000F
""""""""" 000,010 174X USRFE EQGU 00001000 T FARITY El
D 000,004 ... 175X USR,TXE EQU 00000100E TRANSMITTER |
N AEORNES A E Rty O o O R At e T TP TPT RS
000,001 177X USR.TXR EQU 000000C1E TRANSMITTER READY
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QL/1B/77

HEATH x8ASH V1,0

HARDWARE INTERRUFT VECTORS

.................................................... 18O kxx o INTERRUR T VB CT RS e e
i81 %
.................................................... L
.................................................... 1BA XX LEVEL O~ RE BT
185 %
. 186 X THIS ‘INTERRUFT’ MAY NOT BE FROCESSED BY A USER FROGRAM,
................................................. g e R A TERRRELL OAT HRT R TARERIRER AL AR AROARA
................. 0004000, A IR G 0 e
189
................. 000,000 021 371 003 190 INITO  LXI LoFRSKROM  (DE) = ROM COFY OF FRS CODE ...
000,003 041 012 040 191 LXI HyFRSRAMHFRSL=-1 (HL) = KAM DESTINATION FOR COLE
................. 000.006,.,303 073,000 ... 192 .. ... JdWF L UINIT o INL LA L e
377,073 193 ERRFL INIT-10004 EYTE IN WORD 10A HUST EE ©
................................................... B R BB T LB T
I & PP P
000,010 197 TINT1 EQU 164 INTERRUFPT ENTRY FOINT
198 ...........................................................................................................
................ DO OGE T T R ¥ TNTS TARES UFONE EYTE
............... 000,011 315 132 000 ~ 200  CALL  SAVALL SAVE USER REGISTERS .
U 000,014 024 000 201 HUT 11y O
...... 000,016 303 201 000 ~ 20% .  JNMF  CLOCKN oo, FEROCESS CLOCK INTERRURT ...
"""""" 377 301 303 ERRFL CLOEK-1000a""" EXTRA EYTE MUST RKE 0
RPN RIS PN SSEEIT IR CEUEL B BINBLE SR T
206, X L T NP
. IF THIS INTERRUFT TS RECETVED WHEN WNOT TH HMONTTOR MGDE»
....................................................................... THEN IT IS ASSUMEL TO BE GENERATED EY A USER FRUSRAM .
; (STNGLE "STEFFING OR EREAKFOINTINGY . "IN SUCH CASE, THE
................................................... 210 % .. USER FROGRAM IS ENTERED THROUGH (UIVECH3 . ...
211
................. 000.020 . ..............212 EQU 20A LEVEL 2 ENTRY
B e B R
................. 000,000 . ..........=214 o ERRNZ o x-21a o INT1 O TAKES EXTRA BYTE
000,021 315 132 000 215 CALL SAVALL SAVE REGISTERS
................. 000,024 032 216 o LRRAX LA E TR
040,011 217 . SET CTLFLG
000,025 303 244 001 218 JMF " STRRIN STEF RETURN

I/0 INTERRUFT

NEVER OCCUR UNLESS THE USER HAS SUFFLIED
(THROUGH UIVEC)

VECTORS .

HANDLER ROUTINES
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........... AR GUARE | TNTERRUET UECTORS TFITATRE I RBRE T A BAGE T
................. 0005030 . BB R G BOR eeeeea
000.030 303 045 040 229 INT3 JHF UIVEC+6 JUMFTTOUSER ROUTINE ~~~ W T
B e
................. GO0 O DA 0 08E T AL T S TIRE HEATH FART  NUHBER GA4LTS 7w mrm oo
................. GG OaG, T g
................. 000,040 303 050 040 . 234 INT4  JMF__ UIVECE? JUMFE TO USER ROUTINE ... ..
S AN AT BRI IR R RN
................. 000.043 100 112 107 236 . .. .. DB 100Q@,112Q:1070,114Q,100Q SUFFORT CODE . ...
................. 000050 | 280 L WORG L E0R
000,050 303 053 040 239 INTS JHF UIVECH1Z JUHF TOUUBER KOUTINE =~ 7
........ 0
............................ 23 .
................................................... 242 KK RLY o RELAY TIME INTERVAL.
Hag g e R SRR
244 X ENTRY. .. (A) = MILLISECOND DELAY COUNT/2

000,070 303 061 040 INT7 JHF UIVEC+18 JUMF TO USER ROUTINE
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MASTER CLEAR FROCESSING 13925106 OLLAFRS77 T FAGE &
e RO3 XX INTT o INITIAL L ZE By S T EM
264 %
.................................................... 265 K ... ... INIT IS CALLED WHENEVER A HARLWARE MASTER-CLEAR IS INITIATED. . .. ...
66 %
267 K SETUFR FAM/8 CONTROL CELLS IN RAM. i e
268 % DECODE HOW MUCH MEMORY EXISTS, SETUF STACKFOTNTERK, AND
i RGD x ENTER THE MONLTOR OOk e
270 'k <
BT ENTRY  FROM MASTER CLEAR
27L.x ENTR PR PIT NS
<. 4. S Y
374
................. 000,073 032 ... 275 INIT _ LDAX D ... COFY XFRSROMX INTO RaM . e
000,074 147 276 MOV Mrh MOVE BYTE
................. 000075 . 053 ... L RZZ L neX L H U BECREMENT DESTINATION s
000,076 034 278 INR E INCREMENT SOURCE
................. 000.077.. 302,073,000 279 . ... ANZ L INIT oo IR N DONE
280
................. 0044000, . ... RBLOUSINCR . EQU 40004 L BEARCH  INCREMENT
282
................. 000.102 ,,026.004, ... 283 . .. . ‘I IySINCR/2%s .  C(DE) = SEARCH INCREMENT ..
000,104 041 000 034 284 LXT Hy START-SINGK (RS = FIRSET RaM = SEAKCH INCREWENT
F 4= -
386" 'k DETERMINE MENORY LTHTT,
287
) BOT65 e e T R T RS TORE  UALUE KGRI
eeeiiiii....0000110 031 289 0k ! MENT TRIAL ALLRESS
0% e 957 R T A el e T TR R NP
................. 000,112 065 . 2%1 L DCR. UM U TRY IO CHANGE LT
000,113 276 L)
................. 000.114 302 107 000 293 JNE INITL o IF MEMORY CHANGEL
564
000,117,053 . ... ..... 293 INITZ _DCX | H e e et et aas
206 SFHL SET STACKFUOINTER = MEHORY LINIT =1
A5 22 FUSH .} Hooooo SET kFCX VALUE ON STACK .
000 298 HyERROR
.................................................... 299 L FUSHOHo L USET URETURN ADDREBST
300
.................................................... 301 % .. . CONFIGURE LOAD/DUMF UART ...
300 K EONEIBORE LOARZIONE DORT
................. 000,126 . 076 116 . ..303 . HVI A UM A REUMI L BHUM L o L 6K
000,130 323 371 304 ouT OF . TFC SET & BIT: NO FARITY, 1 8T0F) %14
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PAM/G - HB FRONT PANEL MONITOR #01.00.00. . | T A L O
""""""" INTERRUFT TIME SUBROUTINES 13123139 01-AFR-77 FAGE 9

SAVALL - SAVE ALL REGISTERS ON STACK.

SAVALL IS CALLED WHEN AN INTERRUFT IS ACCEFTED, IN ORDER 7O

ENTRY CALLED DIRECTLY FROM INTERRUFT ROUTINE.
EXIT ALL REGISTERS FUSHEL ON STACK,

IF NOT YET IN MONITOR MODE, REGFTR = AUDRESS OF REGISTERS
ON STACK., )

(DE) = ADDRESS OF CTLFLG

................. 000,132 343 ...
000,133 325
000,134 305
000,135 369
000.136 353
000,137 041 012 000
eeien.... 0000142 071

000,143

Z- RETURN IF WAS INTERRUFT OF MONITOR LUOOF
................. 000,155 041 002 000 333 L LXI
000,160 071 DALl SF (HsL) = ADDRESS OF ‘STACKFTRY ON STACK
... 000,161 042 035 040 335 . .. ........ SHLD . .. A
"""" 000,164 311 RET

) 338 XX CUI -~ CHECK FOR USEFR INTERRUFT FROCESSING,
................................................... Sar e RULL T BHEEE EORLS CANTERRUBT FROGESSING.
......... 340 x . CUI IS CALLED TO SEE IF THE USER HAS SFECIFIED FROCESSING
........................................... EOOEER FoE THE CLOtE TNERRET cL A rRY PROLE S ING
......... 342 S . e
........................................... D CRITRNE PR ESUE
040,010 344 .. SET ... fMELAG REFERENCE TO MFLAG ...
""""""""" 000,165 017 3345 CUI1 LOAX E (A) = HMFLAG o o T
. ..., 000,000 346 ERRNZ  UD.CLK-1 .. CODE ASSUMED = 01
""""""" 000.166 017 * 347
.. 000,167 334 037 040 348 CC . UIvVEC . ..  IF SFECIFIED, TRANSFER TO USER
........................................ 38 JOUSER
350 * ............
.................................................... e SRR e AU LS e L A S
0004172 361 ] 392 INTXIT POR 0 RSW o REMOVE FARE CSTADK REGISTERY .
T T P AL e : e
.000,174 301 . 3 P L O TR
................. EPOSESo N £ Sos T .
.................. 000, 476 B R O H
000,177 373 357
000,200 311 358
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FROCESS CLOCK INTERRUFTS 13123131 01-AFR-77 FAGE 1o

L 301 KRR CLOCK, - FROCESS CLOCK INTERRUET
362 %

................................................... 363, X ... GLOCK IS ENTERED WHENEVER A MILLISECOND CLOCK INTERRURT IS .. ...
364 X FROCESSEL,

................................................... PP
366 X% TICCNT IS INCREMENTED EVERY INTERRUFT,

................................................... B
348

................. 000,201 052 033 040 369 CLOCK . LHLIL | T ICONT e e

000,204 043 370 INX H

................. 000,205 042 033 040 371 . 8HLD O TICCNT o INCREMENT TICCOUNT
372

................................................... B K L REERESH FR N PN o it e et et
374 % '
375, X THIS, CODE [ISFLAYS, THE AFFROFRIATE FATTERN ON THE

376 % FRONT FANEL LEDS., THE LEDS ARE FAINTED IN REVERSE ORI
................................................... 377...X..........ONE FER INTERRUFT. FIRST: NUMEER ¢ IS LITs THEN NUMEER 8, ... .............
378 % ETC.
................................................... B
380
................. 000,210 041 010 040 381  LXL o Ha ME LA
000,213 176 g2 HOU Ard T
................. 000,214 107 . ... .........383. ....oMOV U BrA (R = CURRENT FLAG
000,215 346 100 384 ANT UD . NFR SEE IF FRONT FANEL REFRESH WANTELD
............ 000,217 042 . .385 L INX o H . PP
..... PPOSE- AR 36 B RRNZ LG THFLAGL L T T oo s e
000,220 174 387 HOV ArM (A) = CTLFLG
000,225 77043 390 TNX H (Hs L) = (REFINDD
000,000 391 ERRNZ  REFIND-CTLFLG-1

065 392 DCR ] DECREMENT DIGIT INDEX
302 234 000 393 JINZ CLKZ2 IF NOT WRAF-AROUNL

066 011 394 . MVI My @ WRAF DISFLAY AROUND

............................... 136 o BTE L LR MO B e
031 394 DAT I (HyL) = ADDRESS OF FATTERN
113 397 MOV CrE

398 CLK3 EQU X (A) = CTLRLG

INDEX + FIXED EITS

000,250

................. 000,252, . 314.161.003....409 ... .......GZ . LURDL L URDATE FRONT FANEL DISELAYS
410
................................................... 411K EXTTL CLACK  INTERRUE T o
412
................. 000,255...001,.011,.040... 413 L AXT B CTLELG
000,260 012 414 LDAX E (A) = CTLFLG
................. 000,261, 346,040, .. ... 410 L ANL L CBGMTL e
000,263 302 172 000 416 JINZ INTXIT IF IN MONITOR MOLE

gs_l I JOJIUON |2ued



FaM/8 - H8 FRONT FANEL MONITOR #01.00.00. . . HEATH XBASH V1.0 02718777
"""""" FROCESS CLOCK INTERRUFTS 13:23:34 01-AFR-77 FAGE 11
.................. 0004 266 083 AT T B
000,000 18 ERRNZ
................. 000,267,012 o AYP L RDAX B B M LR
000,000 420 ERRNZ > ASSUME HIGH--ORDER
.................. 000 270 Ol AR R e
000,371 7733273137°600° " az2 Jc CLK4 SKTF IT
423
................................................. P aT NG TR OGN T o FOTE - GHEGR FoR HALT OO

000,303 126 430 MOV IrM (DyE) = FC CONTENTS
................. 000,304 033 AR X
000,305 032 432 LDAX D
................. 000,306 376 166 ... ... . AZ3 ... GBI HLIWGHLT o BHRCK FOR HAl T
000,310 312 322 000 434 JE ERROR IF HALTs RE IN MONITOR MODE
A e ii Ll eee e e e
"""""""""""""""""""""""" 4386k CHECK FOR “RETURN TO HMONITOR” RKEY ENTRY.
PP
................. GO0 g AR R c i ¥ .
................. 000,313 333 360 A3 I R A e
060,315 3767056 440 LI 560 SEE TF 707 AND ¥/

000,317 302 1465 000 441 JHNE Curl IF NOT, ALLUW USE

ING OF CLOCK

3INO HILdVHD | gge-1




“AM/8 - HB FRONT FANEL MONITOR #01.00,00. HEATH XBASM V1,1  06/21/77

HTR = HATN EXECUTIVE LOOF. 15144509 O01~AFR~77 FAGE 12
L BAD O RRE ERROR o~ COMHAND B RO R o
446 %
................................................... 447 k. ERROR IS CALLED AS A BAIL-0UT ROUTINE. e
448 %
......... 449 X IT RESETS THE OFERATIONAL HODE, AND RESTORES THE STACKFOINTER. . .. ... ... . ...
........................................... A% g AL RESEIS, THE OFERATIONAL MORE, AND. RESTORES,
. 451 * ENTF'\.Y ND?JE .........................................................
................................................. EB R ERT G R LG
453 X CTLFLG SET
................................................... BB
..... AT K UGBS AL
.............................................. Pty . SES
................................ A7
................... Aee T RRRDRT Eal .
000,322 041,010 040 459 . . ... ... ... LXI . . o e G
176 440 MOV At (AY = UHFLAG
346 275 ... 461 ANL  377Q-U0.DDU-UQ.WFR RE-ENAELE DISFLAYS .,
............................... 24 203 AN 207 KRR RCE
043 LAe3 I e R
""""""""" 000,332 066 340 T hé4 MUT My CEVSSI+CH,MHTLHCE.CLTHCE SFR T RESTORE %CTLFLGX
000,000 465 . ERRNZ O LR G ME L A L
................. O G R4 FARIIRE o
000.335 052 035 040 467 LHLD REGFTR
................. D00 an gy e e e g B BRI e R ST ACK FOINTER T ERFTY B TATE
000,341 315 136 002 469 .. CaLL ALARM L ALARM FOR 200 M8
................................................... ATRK MR RN TR LGHE
472 * ........ R R R I R R R R R I R A A I R IR N AR N RP I I
................................................... ST TS TS THE MATR EXEEUTIVE TOOE FOK THE ERONT EFRNEL ENOLATOR
474
e
000‘344 476 MTF\ EGU * ..........................................................................................
................. O A L L P IRIRRITRILES e
478 .....................................................................
................. OOV AAS DAY A DOl G HIRL UKD R .
000,350 345 480 FUSH Hooo. SET ‘MTR1’ AS RETURN ADDRESS .. ...
................. SR o R o ARFO PRI RN : CORPRRSRRPRRIN -ty R ERRRES 2 AL LA e -0
0000354 012 482 LIIAX E‘ ......................................................................
................. B0 AE e A OB AR R
000,357 05 484 . B
""""""""" O0GL360° 7042770067040 " Tags T ST T UHSEFROT ROTATE LED FERIODS IF ALTER
486
................................................... S R Ry U,
..................................... 353 TP
""""""" 000,363 489 CALL RCK REAL CONSOLE KEYFAD
................. 000,366 052 024 040 490 L LHLIL L ABUS S
000,371 491 CFI 10 :
................. 000,373 322 005 001 492 NG MIRA U IFIN CALWAYS VALIDY GROUF.
000,374 493 MOV EyA SAVE VALUE
040.007 ... 494 .. SET ... R 10
""""""""" 000377 012 495 LpAax b (A) = DSFHOL
001,000 017 496 R e e
................. O GOT 5D R L OGE AT T e R R TR AL TER HODE

LS'I- | 10}luop |aueg



FAM/8 - H8 FRONT FANEL MONITOR #01,00,00. | HEATH XBASH V1,0  02/18/77 @
TUUUTUUUMTR TS MATN EXECUTIVE LOOF. 131233137 O01-AFR-77 FAGE 13
................. 001,004 173 . ........498 . MOV o AE A CODE
499
................................................... S00. %k L HAVE A COMMAND CNO T A AL Y
501
001.005 326 004 502  MTR4 SUIL 4 (A) = COMMAND

SET ADDRESSy
(D ED

- QUTFUT
SINGLE STEF
CASSETTE LOAD

538 % 1Y aM IN ALTER MODE, AN
............... 939 K R AKREY FROM, 07 WAS ENTERE s
.................................... 232
.............. O 7 A TR R
"""""""" 173 542 MOV ArE
.............................. 332 067 001 543 L HE LUHTRG IS REGLISTER .
001,056 067 544 : STC INDICATE 18T DIGIT IS IN <A)
001,057 315 066 003 . 545 caLL . ..., 0B IR OC AL RY T

3INO HILdVHO I ge-1




MTR - MAIN EXECUTIVE LOOF. 13i23139 O1-AFR-77 FAGE 14
.................................................... S48, KX SAE - STORE ARUSS. ANLLEXIT.
549 X
................................................... 990 X L ENTRY L CHL). = ABUSS VALUE.
551 % EXIT TO (RET)
.................................................... SHEL K LUBES NONE
553
................. 001,063 042 024 040 554 SAE | SHLL  ABUSS
001,066 311 555 RET
T - L SOy OO PPURPPN
557k ALTER REGISTER
..................... £
001,067 365 559  MTRé FUSH FSW , SAVE CODE
.................. 001,070, 315,047,003 ... 560 ............ CALL. . LRA . L LOCATE REGISTER ADDKRESS i,
001,073 247 561 ANA A
................. 001,074, 312 .322.000.. .06 .............JZ ... ERROR.............. . NOT . ALLOWED .TO ALTER STACKEOQINTER. .. ...
001,077 043 563 INX H
v 001,100 361 L 964 FOE. L FSW. ... ... BESTORE VALUE AND CARRY FLAG. . . .. ... ... ...
001,101 303 062 003 565 JMF 10A INFUT OCTAL ADDRESS

68"- | IO}IUOI [oUBH



eerie... PAM/8 - HB FRONT. PANEL MONITOR. #01.00:00. ... ... HEATH XBASH M1.41.. 06721/ 77 it
MONITOR TASK SUBROUTINES. : 7715144114 O01-AFR-77 FAGE 15
.................................................... 969, Xk ... REGM - ENTER REGISTER DISELAY MODE. . ... ..o
49, XK. REGN.= ENTER REGISTER DISFLAY MOIR:
.................................................... S71. ¥ CENTRYLCAY = DSEMOI . e
27l X e
573
.................. SOL T IOR ™ GG GoB T R RS U AT ey ERLAY REGLETER NOTE e
.................. 0405007 .\ iieeie 329 UBET L DSEROL e
090:907 o5 72 Pl k S BTSRLRY REGTSTER WG s
000,000 e A ERRNZ DSFMOD-DSEROT-1 ... .
.................. 009:.900 iz A4 ERE i CREY S FRGRROT
.................. 001,110 257 . B2 R e
901:110...257 377 AP AL BERLGHS G
.................. 001,112 315 260 003 981 . .. ......CALL  RCK . REAL REY ENTRY .. . ..
001112, 319 wal AL £ READ BT ENTII
.................. 001,116 376 006 . 583 L CRL 6. e
901:116...376.908. oo ina oL b QT g
.................. 001,123 007 BT R et e eeaaae
001.123..007 89 REG s BT R RS THA
040,005 e 987 SET ... REGI ...
.................. 080:005 i A A B PSP PRSP URUUPPRPII
..................................................... K R L TONGLE TITSELAY FALTER HOTIE, "
........................................... R T S ORISR
......... 25 8% TR Ay L HsEROD PO PP PP PP PR PR
................................................... 993 K (BEY = ADDRESS OF DSEMODL
. I3 CBRY 2 ARIRESS. OF DSPMORL
.................. 040,007 W398 e SET L DSEMOD
0800907 et AR e PREMOIL L
.................. 001,130 002 897 BT B
001130902 et BTN B
.................................................... BT R NERT L INCRENENT BSECAY ELERENT, e o e oo s
................ 0L X ey
PR UU PP PP ARy ERERY T RS o TURBUGE S 7 e
603 X (DE) = ADDRESS OF REGIND
0637001604 Jz SAE IF MEMORY, STORE ABUSS ANDEXIT
607
........................... 807 R TETER HOEEL
.................................................... B e
536565 £07..... i T
.................. 001136 . 032, . .6 L BRAX R A = REGT e
001136 092, s o1l Lo : O R iy
.................. 001,141 022 L6530 BTAX D RO T KK
001,142 376 014 614 CPI 12
TP 001,144 330 ... 615 R IF _NOT 100 LARGE:s EXIT .
991.144... 230 o1 RE. . oEREr P BARBRL BXEL
.................. O - 3 e -3 S £t
001,147 311 618 AEORT  RET .

3NO HILdVHO ] 0b-1




FAM/8 ~ HB8 FRONT FANEL MONITOR  #01.,00.00, HEATH X8ASM V1.1 06/21/77

MONITOR TASK SUEROUTINES. 15144116 O1-AFR-77 FAGE 16
..................................................... 620 %% . LAST - DECREMENT DISELAY ELEMENT.
621
...................................................... 22 K LUENTRYCHLY = CABUSS) e
623 % (DE) "= ADDRESS OF REGING =~ 7 77
..................................................... L OO PO OO UPE PRI
0011567 053 635 LAST T HEK H
.................. 001,151 312 063 001 626 ... JZ O SRE L IE MEMORY, STORE ANDUEXIT
627
e 828K I8 REBISTER MOLE. e
.......................................... 058X e . OO P RUPPRRPR
e 040,008 830 e L SET ... L O OO TP PP
001.154 032 631 L8TZLDAX T (AY = TREBI
................... 00 s a8 326 00 B
001,157 022 633 STAX D
.................. 001,160, 320 .. ......534 . GCENG AR OR e
00112890320 513 O3k R TG BB L 0T KGR o o oo
................... 001,163 00 A BT
001,164 311 637 RET
e
P OUPPRRUPPN - .., JOUS. <. ST MEMM - ENTER DISFLAY MEMORY HODE. e
641 %
082 K ENTRY _ (BC) = ADDRESS OF ISFHON
443
.................. 001,165 357 8% HMEMM L XRA A RS e
or.165 RN KRR B T
e 001.166 Q02 . ... 646 .
.......... Q0L 100 43¢ .
..... 001,167 013 648 ncx E (EC) = #DSFROT
T S e A4 (RPN PR g Ay GET AL FERTONE G "  rmrsomsms s
................... 001,171 041 025 040 650 . ... . .LXI Hs ARUSST1
SRR Eo AR 0 OSN3 SRR EL SACLEERS IR NBUT GETAL AHGRESS " mm e o momsmosssesssc

.................. GOTITIY
001,201

001,207 :

e 001,212 315 002040467l CALL....... TOWRK................ FEREORM. IO, ... e
001,215 154 668 MOV LsH (L) = FORT

.................. 001,216 147 . ... 669 MOV He A AL
001,217 303 063 001 670 JHP SAE STORE ARUSS AND' EXIT

I-W'l- I JOJUOp [ouBy



XGOXx AND XSTEFX FUNCTIONS

BT8R GO - RETURN TO USER MOLE
£76 %
e BT R ENTRY  NONE ...
678
................ 001,232 .303.063.000....67% .60 . . MR 80«
6Bl XX SSTEF - SINGLE STEF INST
.............................................. o8k ... B0TER. = SINGLE STEF INST
B S PUPTPIE -1 - S, SOOI ENTRY . ONONE ...
......... 493
................. 001.235 ... ...........585 SSTER EQU ' X
001,225 363 686 i)

................ 001.226,,,072.011 040687 ... ........LDA  CTLFLG . .. . ... . ...
001,231 356 020 688 XRI CE.SSI
................ 001,233 323 360 . ... ..68%9 . .........0UT OFCTL .. ...
001,235 062 011 040 690 55T1 sTA CTLFLG
................ 001,240 341 .. .........621 . FOF H
001,241 '303 172 000 692 JHF INTXIT

................................................. AL ORI LAt L B2 0 L 08  g 1
895
001,244 696 STFRTN EQU X
................ EOERT OTPRORTRIE 24 T T TRy Uy PP
................ 001,246 323 360 ... ...6%8 ... 0UT L OF.CTL
040,011 699 SET CTLFLG
................ 0010250 022 700 U BTAX D
001,251 345040 701 ANT CEMTL
................ 001.253 302 344 000 702 L JNZ O MTR. ol
001,256 303 042 040 703 JHF UTVECH3

705 XX RHEM - LOAD HMEMORY FROM
.................................................. LT e e T ERAR, RERURT FREN.
A O TR
"""""""" 0017261777041 2447002708 'RMEM - LXI Hs TFART
............... 001.264, 042 031 040 707 . ........SHLD __TPERRX . ...
' 710 % JMF LOALD

HEATH JOORt Bl ORAAB T, g
RO s e e

DISAEBLE INTERRUFTS UNTIL THE RIGHT TIME

CLEAR SINGLE STEF INHIRIT
FRIME SINGLE STEF. INTERRUFT

TURN OFF SINGLE STEF ENABLE ...,

INO HILAVHO | Zr-l




FAM/8 - HE8 FRONT FANEL MONITOR #01.00.00. HEATH X8ASM V1.1 06/21/77
LOAD - LOAD MEMORY. FROM TAFE 15344819, .  O1-AFR-77 . FAGE 19

LOAD - LOAD MEMORY FROM TAFE.

....................................................................... ENTRY I ) o ERATR EX DT ADDREGE T 7 T
EXIT USER F-REG (IN STACK) SET TO ENTRY ADDRESS

001,267 EGQU *
................. 0QL.247... é 25 e BXTL L B LO00ATRTHIX296-256 (BC) = - REQUIRED TYFE ANL' ® ...
001,272 7 CALL SRS SCAN FOR RECORD START
.................. 001, e ]HOY AL U
001,276 XCHG CLEY = TEOUNTY T CHLS "= TYPE ANL ¥ o
001,277 ICR C (C) = =~ NEXT #
................. OO g SO BB BB R T R S
................. 001,301 174 731 HOY o AarH s
odenok ey Arf BAUE FYRE AL g
................. 001,303 365 . . ......733. . FUSH  FSY SAVE TYPE CODE
oseaey L3 e B R AR ERD PLAG LT ot et s
001,306 265 ... ...........738 8 B O
MUT Arz SERUENCE ERRUR B
................ SNE. L TRERR. L BB NOTORIGHT TYRE ORCSEQUENCE
001,314 CALL RNF REAL ALIDR
................. 001 317 10 O B e TN
Gor Eas no 2 B L EREG ATIREGS

001,321

CALL RNE REAL BYTE
....................................................................... O 1 B PP PP
SHLII AEUSS SET ARUSS FOR DISFLAY
....................................................................... L S e
LCX I
....................................................................... MOV AR ORI
801893 oy B
................. 001,355 302 342 001, 799 .. dNZ o L0AL o IEUMORE TOOGO .
001,360 CALL cTC CHECK .. TAFE  CHECKSUM

READIl NEXT BLOCK

................. 001,363 361 . .....765 . FOR L FSWo 8 B FILE TYFE BYTE
001,364 FOF E (RC) = =(LAST TYFE,y LAST #)
001,365 RLC ‘

sv_l- | 10JIUON |PuBd



FAM/8 - THE FRONT FANEL MONITOR ~#01,00.00, HERTH X8WsH ViVi " 06721777
............... LOATD, - LOAD. MEMORY, FROM TAFE ... i, 20344320 O1-AFRS77 FABE 20
...................... GBIl R IR e G T e R T AL BONE "L TURNT GRE AR s
e D037 303 272,001 767 JHFLLLL LOAO. ... READ ANOTHER RECORDL

INO HIALAVHO I bh-1




FAM/8 — HB FRONT FANEL MONITOR #01.00.,00,

DUMF - DUMF MEMORY TO MAG/FAFER TAFE 13123147 01-AFR-77 FAGE

777 X (ABUSS) = END ADDRESS
778 X USER FC = ENTRY FOINT ADDRESS

001.374 041 244 002
001,377 042 031 040

002,010 046 040
002,012

(HL) = 00
CLEAR CRC 154

602,040 052 000 040 799 LHLIY START
................. 002.043 333 . .........800 U XCHG DB = BTART ADDRE S, e
052 024 040 801 LHLD ARUSS (HsL) = STOF ADDR
............................... 043 ..0BO02 L VIRX Mo BOMPUTE WITH O STOREL
002,050 175 803 MOV ArL
e 902,051 223 L 804 ... SUEB T
002:052° {57 805 HOV LYA
002,053 174 806 L SR o B PP
................. AT port SR (4% UTPPTRPUTIPRRIOR -t SRTRRPRIEPRE -+ ARTRE
......... 002,055 147 . .BOB MOV HrA L HL E COUN T
"""" 002,056 315 017 003" 809 caLL WNF WRITE COUNT
002,061 345 ... 810 ... L
""""""""" 0027062 076 012 811 HUT As10
.......... 002,064 320 L .BLZ L RUSH D BAVE (D e
"""" 002,065 315 052 003 813 CALL LRA. LOCATE F-REG ADDRESS
................ 002,070 176 B MO AT
’ 002,071 043 815 INX H
.002,072 146 .. 816 ... HOY ... CHO M s
""""""""" 002,073 157 817 ' MOV LsA (HL) = CONTENTS OF FC
................. 002,074 315 017 003 818 ... CALL . WNF . WRITE HEADER
002,077 341 819 FOF H (HL)> = ALDRESS
................. 002,100 321 820 ROR D RE D E COUN
002,101 "3i5 7017 003 821 CALL WNF
D
................. GOM S Oa LG B T HE T GG A H
................. 002,105 315 024,003 . 824 . ... ... . CALL  WNE U HRLTE BY T
002,110 042 024 040 825 SHLD ARUSS SET ADDRESS FOR DIISFLAY
................. 002, 113 043 L BEE INK H
002,114 033 827 nex o

gv_l‘ | 10}JIUCA jBued



DUMF - DUMF

002,160
002,161
002,164
002,166

MEMORY TO MAG/FAFER TAFE 13:23:49 O01-AFR-77 FAGE
............................... L - 3= N 1 O - | § RO
263 829 ORA E
.............................. 302 104,002 830 . JNZ O WMEZ I MORE TO G
831
832 x L W LT CHE O O e
833
.............................. 052 027 040 834 L LHLD OO UM
315 017 003 835 CALL WNF WRITE IT
315 017 003 836 . ... CALL . WNF FLUSH CHECKSUM
o 837 % JMF TFT
................................................... B30 K TET o TURN QR F TR e
840 % :
.................... 841 X L BTOR THE TARE TRANSE DR T o e e
............................... Tan
................ B )

............. ey B4 TET o i s
.............................. 323 371 .BAS L OUT L ORWTEC L TURN OFE TARE
................................................... G R ORI RARE GG

848 Xk
....................... A R ERTRY T CAY E CHILLTSECONT  TOUNTS /8
850 X EXIT NONE
....................... B T BB T BT
852
....................... BTt
076 144 854 ALARM  MVI Ar200/2 200 MS EEEF
7SRRI A SERPNENS Bes  HORN SUSH Bt e BELET AR
.............................. 076,200 . .....85%6 . MVI ArCEGSER U TURN ON SEEARER
857
343 858 HRNO XTHL . SAVE (HLY .y (H) = COUNT
.............................. Pt oo CUSH ‘ SAUE T ChES .. s
L3E3 860 v ... XCHG () = LOOF COUNT
041 011 040 8641 LXI HyCTLFLG
.......................... 2O B RRA M e
T 136 863 MoV EsM (E) = OLIY CTLFLG VALUE
167 884 . HOV L Meb o . TURN O HORN
.............................. oEs 653 o ot LR TeENT
866
gy BEG POTERNE. g RS 2 Y BLE CHONT T Tt
.............................. P T - 1 . | L L O
276 869 HRNZ2 CHF M WAIT REQUIRELD TICCOUHTS
.............................. 302 160 002  B70 o INE  HRN
056 011 871 MVI Ls#CTLFLG
L3 872 ... MOV ... MeE TURN HORN O
321 873 FOF i
LBAL 874, ... FOF ....... 2
311 875 RET

3INO HILdVHD | op-1




Fam/s8 - HB FRONT FANEL MONITOR  #01.00.00, HEATH X8ASM V1.1 06/21/77

TAFE FROCESSING SUEROUTINES 15144425 O01-AFR-77 FAGE 23
..................................................... 880 Xk LT VERIEY CHECR S UM
881 X ..
e BB kL ENTRY. . TARE JUST BEFORE CRC. e,
883 % EXIT TO CALLER IF OK &~~~ T ey
..................................................... 884 X ... 70 XTRFERRX IF KEAD
oas.x oEsm T E LR HAN
R 886
...... LT LRI L LRI E T TP TP PP PP S PP TP TP PP PPP RPN RIS
002,172 315 325 002 888 CTC CALL RNF READ NEXT FAIR
................... GO TR B NS BRG  BEE T L ALT T RGBT
................................ 174 BP0 MOV AsH . N
32 i et P S
310 892 RZ RETURN OF OK
076 001 893 MV Ard ' CHECRSUM "ERROR
..................................................... 894.. % JHF TEERR (B) = CODE

Lo, ALLOW #

ENTRY (A) = NUMERER

TPERR

ALARM IF FROFER TIME
TEXIT SEE . IF X%

315 252 002

3337360 IN IF.FAD
....... 376 057 ... 823 . CRLL00101111E . CHECK FOR &
312 2157002 JE TER3 IF 4
... 002,235 072 034,040,925 L Lha Lo B S OISO
002,240 037 RAR ‘C’ SET IF 1/2 SECOND
002,241 303 220 002 JHF TER1

LV_L I 10JIUON |Bued



....... 002'244 qd? R -
o 002,245 333 371
002,247 303 322 000

0023527 333 °360
002,254 376 157

................. D ARRRRRIREEE

1312352 01-APR-77 FAGE 24

P29 XK . TEABT - ABORT TAFE LOAD OR DUME. e
930" %

931 X . ENTERED WHEN LOALING OR DUMFING, AND THE ‘X’ KEY

73L.5 ENTERET WHEN LOALING. DR DUMEING, AND THE ZX L REY
933 S
PP PSPPSR
735 TRABT  XRA .. e e

i3 it Bt BEEFRBE T
P37 MR B R DR e e
555 Nk T B FOR USER FORERE B T T
240 %

T e EAREKS U AN RS REVEAL ENTRY . TF 50y TAKE s
942 X THE TAFE DRIVER AENORMAL EXIT,

242 X THE TORE IRIVER ABNORMAL EXITo o,
944 X ENTRY  NONE

A BT T YO RETR TE QT ¥R
946 % (A) = FORT STATUS

6 A% SRS O T PERER S T PR [OUR oo ereeeaeeemereesemmemmeneermnns e
948 X L USES AR

TA% KBRS AR
950

S T R BAI
952 CFI 01101111K

L6 I ST 1t S L SRR B AL PABE BTAYGE = e e e s
954 RNE NOT “%’, RETURN WITH STATUS

TZh e TR i RO T RETURN WITHSTATUS
956 FCHL ENTER (TFPERRX)

ORISR, RS s AR RECTRI SRR " " e e e e e oo e e
959 * .....

G SR RERDE BYTES URTIL TT RECHGNTIES THE &TART BF & KECARI s
P61 X

T e TG BEAUIREE " "o "o e e e e
963 X ... AT LEAST 10 SYNC CHARACTERS ...

743X ATEERST 10 SIRE BHARACTERS
965 X ... e r et et A e s e e e e e e e et et e e e e

JOpatte i BRESTa T8 THEN TN TTAL F2EI T Tt
967 X

B e R RY T RONE" ",
969 % EXIT  TAFE FOSITIONED (AND' MOVING)» CRCSUM =0

= HEADER RBYTES
(HA) = RECORD COUNT

3NO HILdVHO | 81




FAM/8 — HB FRONT FANEL MONITOR #01.00.00. HEATH X8ASM V1.0 02718777

TAFE FROCESSING SUERROUTINES 13123154 O01-AFR-77 FAGE 25

31%5..331..002 52 : REAL NEXT EBYTE

HAVE SYN

....................................................................................................... &6f“é¥k“i“éfé§f'6Ué§'”'“'“'”'“'”'”'“'"’”‘"'”'”'”'”'“'“'“

NOT ENOUGH
CLEAR . CRE-16
READ LEADER

995 XX RNF - READ NEXT FAIR.

€ T S
997 % RNF READS THE NEXT TWO HYTES FROM THE INFUT DEVICE.

................................................... K e
999 % ENTRY  NONE

................................................. 1000 % . EXIT L (H2A) = BYTE FAIR.
1001 % USES AsFyH

................................................. 0
1003

................ 002,325 315 3310021004  RNF... . CALL __ ®NE . READ NEXT BYTE ...

002,330 147 1005 MOV Hrh

1008 %X RNE - READ NEXT EBYTE

................................................. B T
1010 x RNE REALIS THE NEXT SINGLE RYTE FROM THE INFUT DEVICE.
1011 % THE, CHECKSUM 1S TAKEN, FOR, THE CHARACTER.,

002,335 315 252 002 1020 RNK1 CALL. TEXIT CHECK FOR %, READ STATUS
................ 0020340 346,002 .. 1021 AN R R
002,342 312 335 002 1022 Jz RMEL IF NOT READY
e 0020345 333, 370, 1023 .. IN..... TEIRDL INFUT DATA. e
’ 1024 % JHF CRC CHECKSUN

Gv_l- I JOJUO |sued



TR F*AM/8 - H8 FRONT FANEL MONITOR  #01.00,00.. ...................cooiii... HEATH. XBASM V1.0, 02718177 . i e, -
TAFE FROCESSIMG SUBROUTINES 13:23156 O1-AFR-77 FAGE 26
.................................................. SNk 2 S o Y P o1y g § I O 1 0 Y -
1027 %
e A028 CRC. COMRUTES A CRC-16, CHECKSUM FROM THE FOLYNOMIAL . . . . . . i,
1029 X :
............................................... 1030 X Kk L) K X b X L
h 1031 %
................................... 1032 X ........SINCE THE CHECKSUM GENERATEL' IS A DIVISION REMAINDER>
1033 % A CHECKSUMED DATA SEQUENCE CAN BRE VERIFIED BY RUNNING
1034 X% THE DATA THROUGH CRCs AND THEN RUNNING THE FREVIOUSLY ORTAINED

X EXIT (CRCSUM) UFLATED
1040 X (A), UNCHANGED.,

603,361 207 1051 ATHI A
002,362 157 .......R082 MOV L L

e SOZ B0 BT 1052 o R TR T PR
L002.364 037 L 1054 0 OO

............... 002:364..927 1994 iy Wi R e
002,366 027 ... 1096 ... B L e

................. AR e 102¢ Ba% . R P
002,370 017 o .. ... 1058 R e e e

................. POTEIA TR LN ot ARG R e N T KGR PSP
002,374 174 1060 MO AT

................. PSR SRR SURUPRRISPRPRE 03 (RPR PP P PRE s PR 14 OO P PRSP PPTR
002,377 AA7 e 1062 .. MOV L e

................. Gogiarl it e 802 Loy e P
003,001 356 005 1064 XK1 5Q

003,011 1069 SHLD CRCSUM
.................. 003,014 341 1070 L EOR WL URESTORECCHLY
003,015 301 1071 FOF ] RESTORE (RC)

003.014 311 1072 RET . EXIT

3INO H3LdVHO | ug-l_




$#01,00,00, HEATH X8aASH V1.0 02/18/77

13123158 01-AFR-77 FAGE 27
.................................................. 1074 Rk MR MR N T R R
1075 %
1076 X WET WRITES THE NEXT TWO BYTES TO. THE CASSETTE DRIVE.

(HyL) BYTES

1060 x WNE WR1TES THE NEXT BYTE TO THE CASSETTE TAFE.
................................................. 1091*
1092 % (A = RYTE
................................................. B S - & N N ) 103
1094 ¥ F
................................................. L T e e
1096
................ 003,024 365 0T NE UG B e
003,025 315 253700271098 WNET CALL CHECK FOR ¥, READ STATUS
.......003,030 346 001 | 1099 . AN LR T X R e
""""" 003,037 312702577603 1100 : J7Z 1E HOKE TO GO
003,035 076 021 1101 0 ¢V ENABLE TRANSMITTER
e RRRTRED:4-6 £ SRR 003 SORRPENE o b PP R RPEPRPR Ayt SRR CA e
003,041
TR 003 oL
003,044

l-g'l- | JOHUOW |ouBd



FAM/8 - H8 FRONT FANEL MONITOR #01,00.00, L HEATH XB8ASM V1.0 02/18/77
........... SUBROUTTRES R 301.00.00. . T it o TR T RS
........ 11097 x% ... LRA 7 LOCATE REGISTER ALIRESS.
.......................................... P A R G S R AR S
..... LILL K ENTRY L NONE, e
............................................. Tk ENIRN MO e P PP PSPPI
1113 % (HsL) = STORAGE ADNIRESS
.............................................. TR RS S BETRAOR AIERESS
1115 X USES  AsDyEsHsLsF
.................................................. DT L PP
1117
.................................................. ST U T P PP PP PPPP ST
003,047 072 005 040 \ LDA REGI
................. FOTN AT i et PR
003,053 § MYI I 0
................. B0 OEE g BRE Bl I LA LI REE R
003,060 AL ] (DE) = (REGFTR)+(REGI)

TO XRET¥+1 IF OK», VALUE IN MEMORY.

.................................................. 1131 UGS B s s fe Ly oo T T T r Tt e L
003,062 315 066 003 CALL I0R INFUT EBYTE

................. D Ry Y L L L L L S PP P LR R P PP PR PR PPRR PR PR PR
1137 XX IOk -~ INFUT OCTAL RYTE.

.................................................. PRt R R R L L PP L PP T P PR PR PREEPPRERRS
1139 X READ ONE OCTAL RYTE FROM THE KEYSET.

.................................................. A0 o
1141 x ENTRY (HsL) = ADDRESS OF RBYTE TO HOLD VALUE

.................................................. F LA T e e g Y TRG T TILBLT LR LR )T T e e
1143 % EXIT TO XRETXx IF ALL OK

.................................................. L T R RRORR T LB ERRUR T e
1145 % USES AsDsEsHyLsF

..................... TOE MV I3 = DIGIT COUNT . e .
{n:3] ENE KEK™ REATI CONSULE TKEYSET W77 7 i

e 0030000 137 ARSS ey Erh B VAL
. 0 oy B8 SBLEVALE
RLC SHIFT 3

INO HILAVHD | 26-1




FAM/8 -~ HE FRONT FANEL MONITOR #01.00.00. HEATH X8ASM V1.0 02/18/77

SNEROUTINES 13:24401 01-AFR-77 FAGE 29

. 003,104 007 X189 R
.............. T SE RN RPN 10 e e

003,107 263 1161 R B
................ S AR R TASTEry - ERCRPRPPPRRRN L £~ SEPPRPRPRPER 1k REFT AEE U

003,111 1163 S

D SO E O RS o< CSUNUIRPPRTRRRTE S o5 COTPPRRRRNRS 1 RRREES (PAISTPPRPPP PP B HOT HOHE
................ 003,115 076 o017 1165 o HVI o Al30s/2 BEEF FOR 30 MG

003,117 305 140 002 1166 JMF HORN T

1168 XX nop - DECOLE FOR OCTAL DISFLAY,

J nony LEFT 3 FLACES
003,130
003,131

003,153
003,154

4 Jo}juop jeued
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........... FAM/8 - HB FRONT PANEL MONITOR  $01.00:00. .. . ... ... HEATH X8ASM V1.0 02/18/77
UFD - UFDATE FRONT FANEL DISFLAYS. 13124302 T O01-AFR-77 RAGE 3o TR
PO U PP UUPPUOPRURPOURRUUPRRRY -1 .. ST UFD - URDATE FRONT FANEL DISELAYS. ...l
Thoa R BERERRNR
................................................... 0 e
1206 % UFD IS CALLED EY THE CLOCK INTERRUFT FROCESSOR WHEN TT 'y~~~ wiiiiiiiiiiroiororersress
.................................................. 1207, % . ... TIME. T0Q. UFDATE. THE DISELAY CONTENTS. CURRENTLY, THIS IS DONE . ... ... ...
1208 % EVERY 32 INTERRUFTS: OR AROUT 32 TIMES A SECOND.
1209 %
1210 * ENTRY  (H,L) = ADDRESS OF REFCNT
.................................................. 1 kBRI NN
12127 7'% USES ALL
R N E O
T AR T L T R P L L PP PRSP PRRRIIPY
0030861 LS URD EQU ... PP TP PRSP SUPPUPT
A o i ot F L T T NIRRT IR
e, 0030063 240 L 1817 ANA P U PTSPN
003.164 300 1218 RNZ IF NOT TO HANDLE UFDATE
.................................................. L
003,165 056 006 1220 MVI Ly #IISFROT
................. 003167 076 B2 O A
003,170
e 0030078 167
003,172
e 0034073083
000,
.................. 003.174 176 BRIy R B
003,
003,
.................. 003 355

603,305 315 0477003 1034 CALL LrA LOCATE REGISTER AIKESS
0030210 345 L3S FUSH...... H
003,211 041 342770031234 LXI Hy [SFA
.. 003,214 031 L 1237 . DALL R CHrL) = ADDRESS OF REG NAME FATTERNS .. ... ... . ...
003,215 176 1238 MOY AT R SRR R R R TR SRR e
.................. 003, LG . OAS AR N
003,217 146 1240 : MOV Hy i

003.,220...157 1241 MOY LyA (HseL) = REG NAME FATTERN

INO H3LdVHO vg - l



PAM/8 ~ H8 FRONT FANEL MONITOR #01,00.00. HEATH X8ASH V1.0 02/18/77

UFDN - UPDATE FRONT FANEL DISFLAYS. 13:24:04 01-AFR-77 FAGE 31
................. 003,245, 032 . LRI R e e e e
003,246 312 122 003 1260 Jz noo IF MEMORY, DECODE EBYTE VALUE
................................................. B O P
1262 % IS REGISTER. SET REGISTER NAME.
.................................................. e e e e
003,251 - 066 377 1264 MVI Ms377Q CLEAR DIGIT
................. 003,253, 3L AT RO
003,254 042 022 040 1266 SHLD DLEDS+1
e Q030357 30 LR67 R

99'1- | JOHUOJ [ouBd



H8 FRONT FANEL HONITOR ~'#01.00.00, HEATH X8ASH V1.1 06/21/77

........... REK, .- READ CONSOLE KEYFAD. ... A83A4339 0 OL-ARRSZ7 FAGE 32 L

Ty P FRITPTIPS K L REAT CONGTLE KEYERIr, T et T e e e b

.................................................. T TP UPTPPRPUPIPUTTS
1273 RCK IS CALLED TO READ A KEYSTRORE FROM THE CONSOLE REYFAL

X
1274 X WHENEVER A KEY IS ACCEFTEI.

1275 % RCK FERFORMS DEBOUNCING, AND AUTO-REFEAT. A XEIF* IS SOUNDED
.................................................. 1276, % L WHEN A VALUE IS ACCERTED.
555 e TR AL VAR R ARRRR TR
....... 1278 X L KEY PAD VALUES: el
........................................... REE R e
............... 1280 % LALILALL0 -0
................................... bR YT TiGe e
............................. 1282 X L ALILBO0L0 S 2 e .
..................... et R R ) vy SRR e
: 1284 X L1 0110 = 4
.................................................. PR SRR SRPPRPPRES fo I BP 4 £ SRRPRREs PP
N o U SO L 0
............................... RSy TTIT 6666 TS
.................. 1288 % L LALL0 ALLE B
................................ 15553 I Y b s RRSTRRE! .
.................... LR a0 e
.............................. 1507k T6e0 Tiig DT e
................... LEgE K QR0 ML
................................ 155K 6106 Titi T e
.............. 1298, K 0010 L e
.................................... 155 oooe tiry Tt
.................................................. T
12977 %
e BT8O X ENTRY NONE ...
...................................... Rt ARl ERTT O BALLER THEN & KEY TS 1T e e
1200 (A) = 0 -~ ‘0’
R S BT T
......................... 3 BT
.......................... Aol =R e
0 - 2 .
""" 1305 % 5 - 757
........................................... 1308 K BT
"""" 1307 % 7 -7
.................................................. 1308 K BT B
1309 x 9 - 79’
.......................... 1310, K e B T T s e
......................... TR it
......................... L3012, X B L R
......................... 51 15T
............. 1314 X A R TR e
..................................... PR PR jee Tt e e
................................. 1316 % L LUSES Okl O PP
................. 513 e
.................................................. L P
003,260 1319 RCK EQU *
................. 003,260, 385, 3320 UBUSH
003,261 305 1321 FUSH E
.................. 003,862...016.024. ... 0323 ... MULL € 400/20 L WATTLA00 MS . L
003,264 041 026 040 1323 LXI HrRCKA
.................................................. N
003,267 333 360 1325 RCK1 IN IF,FAD INFUT FAD VALUE

e Q03270 107 13240t Mav........ Bsh o CR m MALUE e e

INO H3ILdVHO gg-L




FaM/8 ~ HB FRONT FANEL MONITOR #01,00.00. HEATH X8ASM V1.1 06/21/77

- READI CONSOLE KEYFAD. 1544141 O1-AFR~77 FPAGE 33
............. e A
oLy WAIT 20 MS
BUr B et
M
.................................................................. RORZ L GHANE B CHANGE
003,304 015 1332 ICR C
................ 003,305, 302 267,003 1333 ' JNZ RCK1 . MWAIT N CYCLES
1334
........ 1335 % HOVE REY VALUE
........................................ 1336 R IR e
................ 003,310 167 .. ... ... 1337 RCK2 MOV MsA L UEDATE RORA
003.311 356 376 1338 XRI 376Q INVERT ALL BUT GROUF O FLAG
v, 0030313017 1339 U RRG e e e e
003.314 322 326 003 1340 JNC RCK3 HIT RANK ©
................ O O B ¢ O £ O 17
003.320 017 1342 RRC
................ OO . e ¢ A 3 2 10 O
003.322 017 1344 RRC
................ 003,323 322 267 003 1345 ... dANC O RCRI LN HIT AT ALL
003.326 107 1346 RCK3 MOV ByA (R) = CODE
................ R e A T N e ¥ O 1 | O L /4 SO
003,331 315 140 002 1348 CALL HORN MAKE BIF
............... R S A AN £ 3 O 1 |\ Sy . | 2 -SSP
003,335 346 017 T 1350 ANI 17Q
................ R T S 21 S ol - PPN
003.340 341 1352 FOF H
................ 003,341 311 . ABEE L RET U RETRN s

Lg_" | JOJIUON |Bued



......... FOM/8. = H8. FRONT. FANEL . HONITOR.. $01400:00s . ... .o oo HEATH XBASM VLu1  08/213/77
SEGHMENT FATTERNS AND CONSTANTS. 15844842 O01-AFR~77 FPAGE 34

................................................. 1357 %% ... DISPLAY SEGMENT CODING: . . ... ... .. ... ..

1397, XK ... DISELAY SEOMENT BIBINL _...ooiiiiimimmiintiencnse st s
................................................ 1359 % ... BYTE = 76 543 210 . . .

1359, K BXTELR 76 543 2RO
................................................. 1361 % . 1 e,

1361 X [

1363 X%

. baed. X 6 0 2 |

36X e |

365 % | BT [
.................................................................... 5 B

o]

.................................................................... 4 7|
................................................. 1370 %% ... REGISTER INDEX TO 7-SEGMENT FATTERN

1370, %%....... REGISTER INDEX T0, 7-SEGMENT PATTERN. ...o.ooiiiiiiiniresrenionnenisonsssonsssssncsasos s saeans

003,342 1372  DSPA ns 0
................ Q0B A2 oo O GLGO OB G+ e oo

003,344 1374 o 1001110010010000F  AF
................ 003,344 220,234 ... 1374 o 100LLL00L0000008  AF .\ it
................ 003,350 302 214 . 1376 W 1000110011000010F  TE

003350 4374 Dw 10001LO0L10000108 | LE L L.\t
................ 003,354, 230 316 .. 1378 ... DM 1100111010011000K FC_
13O Xk OCTAL O 7=SEGMENT FATTERN .

1380, ... OCTAL TO.Z-SEAMENT. FATTERN. ..ot
........... 003,356 ... 1382 DmOLA IS 0
..... 003,356 .. 1382 i SO

003,357 163 1384 IE 01110011k i
................ 008,357, 163 ... 1308 BB LLBILLOOHIE Lo
................ 003,361 140 .. ... 1386 . . DE__ O1100000EK 3

003:361 . 140 1386 e 011000008 B et
................ 003,363..044 . ..1388 DB 00100100K S .

003,363, 044 1388 g 00100100K OSSOSO
................ 003,365, 1611390 DB OLL1000LE . 7. . .

003,365 161 1390 g 011100015 SO
................ 003,367, 040, .. ... 1392 . DB 00100000 9
........................................... T RO TS TR LR TG AT USER T A

................. 3OS K
""""""""""" 1356 X MUST CONTINUE TO 37774 FOR FROFER COPY. T T T
................................................ 1397, % ... THE TABLE MUST ALSD KE BACKWARLS TO THE FINAL ReM
1398
................ 0030370 i A3 L ORE A000R T
1400
................ 0030370 i i A0 R R RN, B QU K i e e e e e,

003.371 001 1402 e 1 REFINID

................ 003,322,000 . o AAQ3 DB D BT R L G e

003.373 000 1404 LE 0 +MFLAG

INO Y3LdYHO | gc-1




AM/8 - HB FRONT FANEL MONITOR #01,00.00. ... ... HEATH X8ASM V1.1  06/21/77 i,

"""""" CUNSTANTS 'ANIY TARLES. 15344144 O1-AFR-77 FAGE 35
003,374 000 1405 L] DB O e SRR
................. 06T ETE 06 1 468 . CRETTTTTG HeEROT
003.376 012 1407 L DE 10 RE B i e
................. PO RRRRR: 13- (/AL i e
.......... L e
................. Y SERETPPRLES 1234 RN R A000N

10}IUOW [suBd
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......... FAM/8 - HE FRONT FANEL MONITOR  #01,00.00. .. .. ... ............... HEATH X8ASM V1.1 06/21/77 ...
PRt I S A RO SR A T/ T
................................................ LA
1414 *x THE' FOLLOWING ARE CONTROL CELLS ANLI'FLAGS USEDL BY THE REYRAL "~ ' iirirrimereeees
................................................ 1415 X LHMONITOR.
P H IR
............... 040,000 ... 21417 ORG 400004 ... 8192
o I erany s 30900 RN STARTTNG  RIHRESE "ttt e s os e st
............... 040,002 .......2819 (IOWRK DS 2 AN ORCOUT INSTRUCTION
040,004 1420 FPRSRAM EQU * TUFOLLOWING CELLS "INTTTALIZED FROM ROW
............... 040,004 ... d42 DS URET
SABm e e T TR
............... 040.005 ... ..................2423 (REGL. DS 1 ...  INDEX OF REGISTER UNIER DISPLAY ... ceenees
040,006 1424 DSFROT DS 1 FERIOD FLAG BYTE =~~~ T i
....... 10400007 L3428 DSPHOR DS 1 BISELAY MODE e
Tamyg T T e e T T
............... 040010 ... 1827 WMELAG DS 1. USER FLAG OFTIONS . .
1428 % SEE ®U00.XXX& BITS DESCRIBEL AT FRONT 777
1429
i b1 e EE e : FRONT FANEL  BONTROL BT e
............... 040,012 . ... 143L REFIND DS . . 1. . .. ........ REFRESH INDEX (0 10 7) PTI
000,007 1432  FRSL EQU *-FRSRAM ENI'OF AREA INITIALTZED FROM ROM &~ e
1433
............... AT G AR R LB R P RONT  FANEL T LED PATTERNG Tt e
e 080,013 1435, ALELS DS .. b BHER O
Tiiony 135 e H BT T3 T T
e 080,015 1437 s L IR, ADDR 2
Eagg e T R
e 080016 A3 oS I TRIURRRIPRR ADIR 3
Ga0: 18 o i H . S T ORI e e
............... 040.020 ... 344l DS ARDR S ;
Mg B b ABBR S
Q40,020 B4 DLERS DS L DATA O e,
Gaoeed S P i i A g7 T
e 040,023 1445 .. bs ... Lo DaTA 2. .
ddag e R HBTRL R
040,024 1447  ABUSS IS 2 ALLRESS. BUS
............. AT O R A
e, 0402027 L1449 CRESUM DS 2 CRE-16 CHECKSUH,
Sagiest : g PR e o 5 TRPE ERROR EYTT ARGREGE e
0800033 1451 TICCNT IS ... Zee GLOCK TIC COUNTER . e
damg TR AR S R SR R
0800035 1453, REGRTR DS, ... 2o, REGISETR CONTENTS FOINTER
1454
e 0400037 1455, UIVEC DS, . O USER INTERRURT VEC T ORS e
040,037 1456 0s 3 JUMFTO CLOCK FROCESSOR ~~ 7 77 i
3 JUMF TO SINGLE STEF FROCESSOR

3NO Y3 LdVHO | 09-1




[ARLE . XREF V1.0 FAGE

REFERENCE

JHFLAG 040010
.............. A X 000000 T R
ACSYN 1000024
.............. ABORT 001147 809 O e e
ABUSS " '040024
.......................... 002136 AT I
040017
002000

CH, 8PK
.............. CR.SSI. 000020 .. 27E ......859&. 3%l

X 000234
000237
CLR4 000313
000201

000000
M. MW 000001

Jila}] 003122
.............. L I X T Y 1. PP e
PO RN o e BB
DSFA 003342

LSEHOE " 040007

.............. DSEROT 040006 485 876,647, BE20. 1226 AA28L
002002

.......................... 000322 2780834 ATBE. 803882 SB3. L 937 LIS3

040013 "

001222

000063
002140

002143
0021460

001177
000073

000020
000030

000060
000070 -

l-g_l- | 10JilUO |sued



CROSS REFERENCE

TAELE,

XREF

Vi.0 FAGE 38

e TR 003062 ... 365 ... 831 1134L
198 G308 e FOT OB L s
.............. T0BL 003070 . 1150L 1164 ..
T e T e T
.............. IF.FADL 000360 . . ...
IF TEC 000371
IF, JED. 000370
LAST 001150 2 -
.............. LOAO | ..001272  726L 8T
CaRi " GoT3as GEar LR RPN
LOAL 001267 724E
.............. R 1t T B S O SO PP PP PP SR PPPPR
.............. LRA, ..., Q03052 427 743 813 11200
LRA..... 003052 A PARLLBLE 0L
.............. MEMM 001165 B3l neMbol
HT . ANT 000346 T5BE T
.............. MILHLT 000166 . 123E . 433
MLHLT.. 000168 1238 DL T PR .
.............. MILLDA 000072 L7
MI.La. . 00007% 1578 T L P P TP
.............. MILOUT 000323 126E 662 ..
HLa DUl 00033 e G
........... HTR ....000344 LAZEE 702
. T S0 3ag e A A F PP F PPN P PRI
MTR4 ...001005 . 492 702k
.............. TR ... 001023 e B
. HTRS .....001067 o43.. Lok
............ e L
NEXT 001132 527 604L
T e PR ey SRR AR I O TP
0P DIG 000360 . 83E ... 400
.............. 0r- BED... 000360 o3t e
..... OF . TFC 000371 86E 304 787 845 936 1019 1102
......... D 9ag g ey T8 B TR0 BT R
.............. ouT. ....001z02 | ZB3 .. 82l ..
PSRN .4 S 5 g
.............. FRORAM 040004 191 . 1420E 1432 ..
PRORAN.. 010004 171 B 3R
.............. ReW ., 001126 830 L LEISL
R doaias e iy o
(CK 003267 1325L 1333 1345

3NO HILdVHD | 29-1




040031
002252

<088 REFERENCE TAELE.

La51L

006100
000004
UCI RO 000040
UCI.TE 000001
UrFn
............. Urni o 003227
UTVEC 0406037
UMI. 16X 000002
UMIViE 006100
UMIL1X 000001
UMIL2E 000200
UMI. 64X 000003
UMIVHE 000200
UMI.LS 000000
UMI. L6 000004
UMI.L7 000010
UMIVLE 006014
UMI.FA 000020
UM FE™ 000040
Uo.CLK 000001
0O L0U 606002
UOLHLT 000200
UD.NFR 000100
USK.FE 000040
USR.0E 000020
USK.FE 000010
USR.RXR 000002
USF.TXE 000004
USK.TXR 000001
WME L 002012
WHEZ 002104
WMEM 001374
WNE 003024
WNE1 003025
WNF 003017

sg_l- JOJIUOW [BUuBd



1'64 l CHAPTER ONE

APPENDIX B

Demo: PAM-8

This program shows the advanced features of PAM-8 and, as such, should not be
evaluated as either an efficient or useful routine. The program uses the H8 clock,
keyboard, display and interrupt capabilities to create an accurate interval timer
that lets you enter an integer value from zero through nine seconds. When the
program has counted down to zero, an audio alert is sounded, ending the
program and returning control to PAM-8.

Use the H8 keypad to enter the machine code, set the program counter, and
execute the program. While the program is being executed, the front panel
display will be turned off and the computer will wait for you to enter a digit from
the keypad. A single digit corresponding to the integer you selected is displayed
and decremented until control is returned to PAM-8.

The timer is typical of a program you might create. An interval timer, a clock, or
even a game requires that you communicate with the H8. The keypad lets you
communicate with the CPU, and the CPU uses the LED display to communicate
with you. The computer understands the selected time interval when you pressa
decimal key on the front panel. The job status, or decremented time interval, is
relayed to you by the front panel displays. This interaction between you and the
machine is characteristic of most software applications.

The program uses the PAM-8 firmware. Although it appears simple enough, you
must study both the program and the PAM-8 listing (‘“‘Appendix A”’) in order to
understand what happens when the program is operating. We suggest that you -
take a course in assembly language programming, such as the Heath EC-1108, if
you have difficulty understanding the program.

The program source listing was prepared on an H8 computer system using the
text editor (TED-8) and the assembler (HASL-8). NOTE: Your programs can be |
handwritten and assembled if you have only an H8.
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The Sample Program

This program initially blanks the LED display and waits for you to enter an
integer value. The computer verifies that the value you selected is permissible
and then increments and stores the integer. The value was incremented because
the display routine always decrements the count by one when it is called.

The most subtle part of this program is the interrupt service routine.* The H8
requires that you initialize the interrupt service routine by loading an instruction
and address into the user interrupt vector (UIVEC) before executing the inter-
rupt. After UIVEC is initialized, the program will jump to the service routine
after the next interrupt signal is generated.

The main body of the program is a “do-nothing” loop that holds the programina
wait status until the interval timer has reached zero. You could replace the loop
with another program which would execute simultaneously with the clock
counter. When the countdown is complete, the program returns the H8 computer
to its original status before halting.

*NOTE: Basically, an interrupt is a CPU response to a control signal. This signal directs the
software to automatically save the current CPU status and transfers program control to a specified
routine, called an interrupt handler. When the interrupt handler completes the routine, program
control returns to its original status and normal program execution continues.



HEATH ASHM #104.,01.004

.................................................................................... IEATH. ABM HL04: 01004
..................................... R R O IR 7 7 o T oo r s s s
X
..................... e B T T
X
..................................... F TN T E TN TONG " 7 " 7 7 e e
...................................... K e
e 0400200 L ORE 401008 . .
949:190 e L il o PP P UPPRUPRPPN
....... 002,140 ... HORN _ EQU 21408  MAKE NOISE
-902:140 ) E B R ILE "KEYBALI "= " " e o e oo st
....... 003,356 ...k LLEQU 3356A  OCTAL TO 7-SEGHENT FATTERN : '
008+ 326 e MR e R A DOTON  LISER FLRG DR TTUNG - e mimerseessesssesse et e o
....... 040,013 ... 400134 FRONT PANEL L.E.D. PATTERNS
040:013 A LI ER TR R BT - ettt
....... 000,001 .. ... U0.CLK EQU 1A ALLOW CLOCK INTERRUPT FROCESSING
000001 1A B TR AT ORI - m e e
....... 000,303 ... ML.JMF EQU 3034  MACHINE INSTRUCTION (8080) JUME
000:303 - T Ry T

040,105 041 013 040
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Panel Monitor I 1'69

Addressing Port Pairs, 1-21
Advanced Control, 1-22
Alter Key, 1-9, 1-12

Altering a Memory Location, 1-12 ff
Altering a Selected Register, 1-15

Audio Alert, 1-9

Binary to Octal Conversion, 1-7

Breakpoint Interrupts, 1-24
Breakpointing, 1-16

Cancel, 1-9, 1-19
Checksum Errors, 1-20
Clock, 1-35, 1-6

Clock Interrupts, 1-5, 1-24
Copying a Tape, 1-20

Decrements Memory, 1-9
Disable Interrupt, 1-5
Displays, 1-7, 1-23
DODA, 1-66

Dump Routines, 1-17 ff
Dumping, 1-18, 1-46

Execution Control, 1-16 ff
Entry Point, 1-19

Ending Address, 1-20
ERROR, 1-66

FPLEDS, 1-23 (1-60, 1-66)
GO Key, 1-16

Halt Instruction, 1-16
HORN, 1-66
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I/0, 1-21

I/O Interrupts, 1-24

IP.PAD, 1-22

Increment Memory, 1-9
Initialization, 1-5

Inputting, 1-21

Interrupt Vectors, 1-31
Interrupts, 1-24, 1-26
Interrupting a Program, 1-17

Keypad, 1-9, 1-22

Load Routines, 1-17 ff
Loading, 1-18, 1-44

MEM Key, 1-9
.MFLAG (1-23, 1-66)
Manual DI, 1-23
Manual Updating, 1-23
Master Clear, 1-5
Monitor Mode, 1-6

Offset Octal, 1-8
Outputting, 1-21

Port I/0O, 1-21
PAM/8 RAM Cells, 1-60
Power-Up, 1-5

RAM High Limit, 1-5
RCK, 1-22, 1-57, 1-66
REG Key, 1-9

RST, 1-5 ff, 1-9
RTM, 1-5 ff, 1-17, 1-9
Record Errors, 1-20
Refreshing, 1-23
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Single Instruction, 1-17

Single Instruction Interrupts, 1-24
Specifying a Memory Address, 1-10 ff
Specifying a Register for Display, 1-14
Stack Space, 1-5

Stepping Through Memory, 1-13
Stepping Through the Registers, 1-15

TICCNT, 1-22

Tape Errors, 1-20, 1-48
Tick Counter, 1-22

UIVEC, (1-60) ‘

USART Bit Definitions, 1-30
User Mode, 1-6

User Option Bits, 1-23, 1-29
UO.CLK, (1-66)

UO.DDU, (1-66)
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