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THE LICK OBSERVATORY FLOPPY DISC SYSTEM

Introduction

The PDP 8I computers used at Lick Observatory have proven reliable and
economical. In spite of memory Timitation imposed by small core (8K} and tiny
disk {32K), fairly successful systems for data taking and interactive analysis
were developed between 1970 and 1976. One system, used for data taking with the
image tube scanner at the 120-inch telescope, needed over 20K of machine language
programs to support a chain of 50 or so FOCAL language programs, and operated on
spectra of 8K words per scan. The interactive data analysis system used a
similar amount of memory.

Obviously, these systems had to have constant switching of programs and data
between core, disk and tape, with a resulting Toss of time. Although much of
this shuffling of information was handled automatically and was "transparent® to
the user, some programs were difficult to write and debug and some ran more
slowly than desired. Upgrading the data-taking systems to do more simultaneous
data reduction seemed to be impossible.

Serious consideration was given to obtaining a completely new system, based
on one of the more modern minicomputers now available, with a large enough memory
and enough disc storage to meet foreseeable needs.

This approach was rejected in favor of upgrading our existing system. It
was felt that the wealth of high quality, debugged software available on our
present PDP 81 computers more than outweighed the advantage to be gained from a
more complex processor. The 8K version of the PDP 8I handled many of its data
taking and control tasks quite adequately; building a completely new system to
do the same job would be an expensive and useless task. It also seemed likely
that advances in microprocessors and minicomputers might »feya?re cenversion to
yet a third type of computer within 3 to 5 years. Such "progress" seemed

undesirable.
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The upgrading of the PDP 8I required larger fast memory, more disc storage,
and additional software to make use of the new features. (A description of the
expanded software package is given in Lick Observatory Technical Report No. 21)
This report describes the floppy disc controller which was developed to satisfy
the need for added disc storage.

The Lick floppy disc system was developed with a microprocessor controller
in an attempt to provide inexpensive reliable mass storage for the PDP 81, and
for stand-alone operation. Since all of our software has operated in the past
using Dectape, the system was designed to look 1ike a Dectape to the PDP 8.

This allows existing software to be used for the floppy disc with no modifications,

A brief outline of the system is given in the following pages.

Fig. 1 and Fig. 2 attempt to show the interconnection of major segments of
the system.

The Floppy Disc System is designed to mimic the operation of Dectape to the
PDP 8, except that it runs faster than Dectape and, unlike Dectape, cannot read
or write in the reverse direction. Each disc controller has selector switches
reading 0*--7, so that the floppy disc unit number can be selected in the same way
as a Dectape. The floppy disc controller detects all Dectape commands. If the
"unit" No. requested corresponds to the floppy disc No., the microprocessor
responds to the command and the Dectape controller is inhibited. This allows
almost all software that runs with the Dectape system to use the floppy disc and
allows Dectape drives and floppy disc drives to be mixed in the same system. - The
only Dectape program known to fail on the floppy disc is 0S 8 "TD Copy" which

tries to read and write moving the tape backwards.

*Disc Unit No. O corresponds to Dectape Unit. No. 8.




A MOS 6502 microprocessor plus a two-kilobyte programmabtie read-only
memory {"PROM") is used to control the floppy disc. Input-output to the
microprocessor is done using Motorola Peripheral Interface Adapters {PIA) and
an Asynchronous Communication Interface Adapter {ACIA) that codes and decodes
serial data for the disc.

The read-only memory also contains a program that allows formatting of the
floppy disc, and loading or listing microprocessor contents with the PDP-8 5y
means of a debug program "DDTU".

The floppy discs are "soft-formatted", but with a special format similar
to Dectape formats. There are a total of 78 tracks, each with 19 blocks,
holding 129 12-bit words apiece. The total of 1482 blocks on the floppy disc
compares with 1474 blocks on a standard Dectape.

Each block of data on the disc is preceded by two 8-bit numbers that
identify the block number, first a track number (0--77) and then a sector number
(0--18). The "block" number is given by the sector number plus 19 times the
track number.

The data blocks énd block numbers are separated by gaps containing only
clock marks but no data. When writing successive blocks, the system is disabled
for some 475 microseconds by a "trim erase" signal that follows the 7.7 wmillisecond
interval when a block of data is written. Thus the gap between a data block and
the next block number must be greater than 475 microseconds, or a whole disc
revolution of 167 milliseconds would occur before the following block number could
be found. (An 800 msec gap was chosen to give reasonable margins for speed and
timing variations.) In order to have room for 19 blocks of data, separated by

800 microsecond gaps, the clock speed for the microprocessor and for data to the




disc was increased by 6% above nominal values, This provides good overall
protection against fluctuations in speed, power supplies, and temperature. The
speed increase is possible because of the high quality of the disc drives, the
microprocessor and the memory elements used.

It is absolutely vital that when writing on the disk, the block number
identifier never be changed. To provide adequate security, each block number
is preceeded by a data-free gap, and special code words precede and follow the
number. The octal numbers 221, 111, 325 precede each block number, and each
block number is followed by its complement. Finally, the octal codes 231, and
165 follow each block number. Writing of a block of data can only take place
after all of these codes are detected in the proper sequence.

Several additional features were included to avoid accidental writing on the
disc, and to prevent accidental transmission of data into the PDP-8 memory by
unintended Data Break (direct memory access - DMA) cycles:

-- Write enable to the disc requires that PIA 2-B hold a high level on
bit 6 and a Tow level on Bit 3.

-- Writing is prevented by a Write Lock Switch.

-- Writing is stopped if the PDP-8 clock is interrupted for >10u sec.

-~ Writing is inhibited by the "disc unable" signal, "head unloaded”,
disc not selected, or if A{4) [tape motion] in the "A" register goes low.

~-- The "Disc Unable" signal 1is generated for 2.5 seconds after a disc
motor is started, to be sure disc is up to speed.

-- If no data is sent from the ACIA for 100u sec, the write enable
turns off.

-- The "DMA enable" signal must be deliberately set by the microprocessor
before DMA can occur, and is reset by power clear, word-count overflow, DTCA

command, disc unable or A(4) turned off.




Error checking of data, when reading, ts facilitatedbya one-byte complemented

check-sum written after each 129-word block of data.

The "head-Toad" signal is generated by a one-shot circuit and turns off after
several hundred milliseconds of inactivity, or at once if a different disc unit

is selected.

A microprocessor card identical to that used in the floppy disc is being used
as a controller in other electronic equipment for the telescope. Debugging of such
new equipment is facilitated since a random access memory (RAM) can be connected
both to the floppy disc processor and to a processor controlling other equipment.
Using program "DDTU," a test program can be loaded into the RAM, and that program
allowed to run the equipment under development. This allows for rapid test and
modification of new programs.

It should also be noted that the use of a microprocessor to operate the disc
makes it possible for the disc system to act as a stand-alone data collector
without a computer. Only fairly minor additions tothe interface hardware and to

the microprocessor program should be required.
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PIA - Peripheral Interface Adapter

The following section is not a prerequisite to understanding the system
oheration. It should be skipped over by most readers.

The PIA and ACIA (asynchronous communication interface adapter) are used to
send and receive data between the microprocessor and all the other circuits.

These circuits have data registers which are labelled REGI, REGB, REGA, DISREG,
_DMAHI, DMALO and SDATA in both Fig. 2 and in the program listing. The corresponding
control registers are Tabelled CONI, CONB, CONA, DISCON, CONDMA, CONDMB and DATCON.
These registers appear to the microprocessor just like bytes in memory, and the
addresses chosen are listed in program "CON8" and in Fig. 2.

The PIA chips can send and receive both pulses, levels, or data, depending
on the control codes stored in the control registers. There is also a "hidden"
register at the same address as each data register, the “Data Direction Register”
(DDR). The DDR determines whether each bit of the data register acts as an input
or output.

The PIA control register is 8 bits lTong. The most significant bits, 6 and 7,
are "read only" and indicate flags, turned on by inputs to "CAl, CA2, CB1 or CB2."
(See below.) The lower 6 bits, named below in octal code, determine the function
of the four pins that detect and transmit levels and pulses. These pins are
labelled CAT, CBi, CA2, CBZ and are wired to pins ID, IE, 2T and 2U respectively
of the printed circuit card holding the PIA.

Input Control Codes for CAl, CBI.

1 {(T) Enable interrupt "IRQ" to microprocessor (disable* IRQ)

*Note that the floppy disc system does not use the IRQ interrupt, even if it is

enable in the PIA.




2 (2) Detect rising edge of input pulse by setting bits 7 or 6 of the control
register. (Detect falling edge)
4 (&) Close DDR (i.e., prevent DDR contents from being changed.) (Open DDR)

Output Control Codes for CA2, CB2.

10 (T0) Output will rise on next clock pulse (rise on transition of CAl or CB1).
ut
20 (206) Low 1eve1;0f "10" islow. [positive level if 10 is high.] (Low level
for write to B or read from A.)

40 (40) CA2, CB2 are outputs{CA2, CB2 are inputs)

Input Control Codes for CA2, CBZ.

10 {T0) IRQ line goes low when control register bit 6 goes high. (IRQ line
disabled.)
20 (20) Set control register bit 6 on positive going signal at CA2 or CB2,

(Detect signal falling from positive Tevel to zero.)

Examples of PIA Codes.

67 DDR closed, rising edge inputs on CAl, or CB1 will set corresponding
control register bits. CA2, CB2 outputs are held Tow. IRQ enabled.

77  Same, but CA2, CB2 are held high.

56 DDR closed, negative output pulse on CA2 for read A or on CBZ for write B.

50 DDR open. "Ones" written to data register will set Data Direction to

output, zeros set it to input.

ACIA.
The ACIA converts parallel 8 bits to serial 8 bits with a clock period of

4 microseconds. It has one-word buffers for both receiving and transmitting.




Bits 0, 1 of the control register selects a clock rate divided by 1, 16 or 64.
Master Reset 1is produced if both bits are high.

Bits 2, 3, 4 control the number of data bits and select the parity. With
Bits 2, 4 high and bit 3 Tow, we use 8 data bits with a start and a stop bit and no
parity bit.

The status register:

Bit 0 Data ready in the receive buffer,

Bit 1 Transmit data buffer free.

Bit 2 Goes high if signal to "DCD" {pin L of card C4)
goes high.

The other bits are not used by the floppy disc system.

These devices are very flexible, bul very difficult to program correctly. Their
use will be avoided in future.

More detailed descriptions of the PIA and ACIA are found in the Motorola M6800

Microprocessor Applications Manual.

!




MARK - Floppy Disc Formatting Program.

This program writes a suitable format with all necessary block numbers, and
zero dafa in all blocks on a floppy disc.

The program measures the interval between the leading edge of index pulses and
halts if outside the range 165.5-168.4 millisec. Otherwise, it then checks that
FORMAT and WRITE switches are turned on, then spends about 20 sec formatting the
disc. It then attempts to find and read all blocks, printing error messages if any
block cannot be found or has a check sum error in the data.

The program can be restarted to repeat the process on the same or another
disc by typing "R" or "G".
To use the program, bootstrap the LOEL maintenance Dectape, type "MARK" | and

follow instructions from the teletype.
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FT0G - Troubie Shooting Program (Floppy Ris¢ Test Programs).

Program FTOG tests most functions of the Floppy Disc interface, and prints
error messages on the teletype if anything wrong is detected. The program includes
subprbgram FI0, which checks the DMA and PIA operations. The program should be run
with a blank formatted disc in unit 7, with write Tock set.

This program should be run whenever errors are reported in the operation of a
disc. It should run successfully as each of the power supply voltages is varied
by‘i10% in turn.

CAUTION: If an error is seen, the results of later tests in the sequence
are suspect, since each test assumes that the hardware already
tested is working correctly.

The first tests (A--H) check that signals are transmitted properly between the
PDP 8 and the floppy disc registers. Then tests I--L check that the microprocessor
is running and can set Dectape flags properly. Any one of tests A--H can be made
to Toop continually by typing the corresponding letter. (Press the space bar to
discontinue tooping.) Error printouts can be inhibited by setting ali the PDP 8
accumulator switches to 1.

Note: The 1isting in FT0G for tests A--T can be found by looking for a

comment headed by the same letter.

A:  Can "A" register be cleared to zero? {by DTCA)
B: Does "DTXA" leave accumulator zeroed?

C: Can "A" register be set to all 1's?

D: Does XOR operation work for A register?

E: Does DTLB clear the accumulator?

Can DTRB read the field register?

G: Can each field bit be set and read?
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H:  Can each bit in A register be set and read?

I: Does the MOVE Command cause a skip for DTSF?

J: Is error flag set by "MOVE" command?

K:  Does correct fend of tape" code occur for "MOVE"?

L: Does "A" register bit 4 get cleared by error flag?

Next; the program checks the PIA and Data Break performance: the following
tests use special subroutines in "FBUG" which are stored starting at location 0AQO

of the PROM memory.

Error printouts are preceded by an error code to assist in finding the sub-
program in FI0 that is detecting the trouble.

AA  DTXA didn't respond with* "FLAG 1." The microprocessor may not be
running. (The core Tocation of the program in FIO that was ignored
is also printed.)

AB  Does "A" register get copied to* REG] following "DTXA"? The micro-
processor does this to check the REG1 interface to the PDP 8 and to
prove that the microprocessor program is running.

BB Is the "select OK" signal seen by PIA 2, Pin J?

*Note: (See Fig. 2, which is an overall flow diagram of the interface signals between
the PDP 8, the disc and the microprocessor. Note that the Peripheral Interface

Adaptors are named in the drawing and those names are used in the tests.)
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Typical Error Printouts:

"A - DTCA: A = 0040" [Bit 6 in the A register was seen as non-zero after
DTCA command. ] & |
"G - FIELD WRONG B = 00710" [DTRB read field 1 in B register when a different

field was set.]

Now a series of tests are made to be sure that data can be stored and read from
each PIA and then that data can be transmitted back and forth via DMA.

This sequence works by transmitting a special code to the program FBUG in the
microprocessor. FBUG transmits or accepts data, word by word, or in a prearranged
sequence, and puts the result in "REG1" where it can be read directly by the PDP 8.

The following detailed description may be of interest but isn't needed to run
or use the tests.

[ For example, to test DMA transmission from the PDP 8 for the high 8 bits, a
series of numbers is placed in a PDP 8 core buffer, field §, words 4000 to 4400.
The octal code 7610 is transmitted to FBUG by a DTXA command, which starts a
microprocessor subroutine that reads one 8 bit byte from the PDP 8 via DMA, stores
the result in REG] and sets the "FLAG!" signal in PIA 1. The PDP 8 then reads the
number in REG1 to see that it is the same as the number sent via DMA. The relevant
code for this operation is found at 2322 in FIO and at BO8 in FBUG.

Since the FBUG routine must remain invisible during ordinary operation of the
system, an elaborate hand shaking routine {see 2251 in FI0) is used to get FBUG and
it will switch back to the normal program if anything unexpected, like a start
pulse occurs. ]

An error diagnostic printed here would be of the form:

"I-0 ERROR, A, RCOUNT, REG1, EXPECT: 7610, R, 1260, 1240"




A (=7610)

is an 8 b
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defines the specific test, R is the octal word number (1--370), 1260

it octal number read from REG1, and 1240 is the 8 bit octal number

transmitted by DMA. 1In this case one would look for an error on the data bit going

to Pin H of PIA 3 in location A3.

Note: A hardware failure may cause several hundred lines of error messages to

The codes

A

= ¥ I I
n

i

]

A
Next
DMA, and

be printed. Any one of the tests can be terminated by typing "G" to
go on to the next one.

used for various tests are as folows:

110: Can all codes be Toaded and read from REG 1 (PIA 1-A)
40: Can a1l codes be loaded and read from DISREG (PIA 2-B)
50: Can all codes be Toaded and read from REGB (PIAT-B)
7600: Can all codes be transferred from PDP 8 via DMA (testing Tow 8 bits)
7610: Can all codes be transferred from PDP 8 via DMA(testinghigh 8
bits)
7200: Can all codes be loaded and read back from PIA3-A (DMAHI)

a check is made that all codes are properly transferred to the PDP 8 via

that word count overflow works properly.

The disc period is measured and printed, and then tests of operational

capability are performed. These check that the disc in the transport can be read

correctly:

M -

LD -l Lan =
]

Does a search command produce a DTSF skip?

Do we get Block No.'s sent to PDP 8 when searching in any field?

Do we get an END TAPE signal if search forward is left on?

Does interrupt control work as expected?

Does search send block No.'s in correct sequence for both forward and

reverse?
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R - Can all blocks on disc be read?
S - Can all blocks be found?

T - Does each block transmit exactly 129 words?

. "TEST DONE" is typed, and the test cycle is started again.

No test of writing or formatting capability is made by FT0G. Those tests
are best done with a FOCAL test program and with the MARK program respectively,

and in that order.

An Over-A11 Test

Experience has shown that using program "DUPL" to copy one disc to another,
or use of 0/s 8 to copy one disc to another tends to show up any hardware
problems, even those that would not be detected by other tests.

Use the following 0/s 8 sequence to copy a full disc to a second one.

oR PIR (Both discs write enabled)

*DTA7: <SYS:(YZ)

*DTA7: <SYS:/s

ARE YOU SURE? (Printed by PDP 8)

Y (es)

If this completessuccessfully, and the copy has no errors detectable with FT0G,

there are probably no hardware problems.
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Error Exits in Microprocessor Program.

If an error occurs on floppy disc it may be useful to know exactly where in the
microprocessor program the error was detected.

By setting a Halt position on the tester unit,* one can determine if the program
ever gets to certain error conditions. The locations of these errors are aé follows:

48D - Illegal Code in "A" REGISTER

%72 - Disc unable during SRCH

BCA - Gap, Guard words and Block No. found, but complement of Block wrong

68C - Couldn't find a Block No. (SEEK)

59F- Parity error during read.

763 - Block No. found without the following guard No.

767 - Attempt to read or write in reverse direction

By far the most probable error is §9For 680 If error 440 occurs, a system
design error is indicated and should be reported. Please save any disc that causes
trouble so that the cause can be determined. The parity error seems to occur from
time to time on a single read but not be seen on the next trial. Since certain
blocks appear temporarily error prone, it is suspected that dirt particles may stick

to the disc at times.

*A "tester” unit is held in the Lick electronics shop that can be plugged into
the microprocessor card, and allows the program to be trapped (halted) at a switch

selected address, single stepped, or started at a switch selected.

S




16

Testing and Debugging.

In general, errors shbu%d be fixed by replacing circuit cards one by one
until the offending circuit is found, Marginal failures can sometimes be found by
varying the power supply voltage +10%.

‘ In case of stubborn problems where signals must be looked at on the
oscilloscope, several test points have been placed in the microprocessor program
that indicate exactly when certain events occur. The following test points allow

scope sync and analysis of problems:

B3-J  One pulse per disc revolution, at the Index.

A2-P  Search reverse command from PDP-8.

A2-E Level changes when a block mark is detected.

B1-U  High when actually reading a 129 word block of data.

Many more useful test points are shown in Fig. 2.
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Critical Timing.

1. There. are several time intervals: and one-shots whose- perjod«length 1is
critical.

a) the write enable one-shot must have a period >140u sec. If period is too
short, the disc write signal will have a notch near the beginning of blocks where
~zero is written. This would make the data in that block totally unreadable.

b) The RESET one-shot must be at Teast 10u sec, but if much Tonger, the
bootstrap will hang up when START is pressed to initialize the PDP-8.

¢) the PDP 8 Halt-detect o/s period should be about 10u sec as there are
breaks of several u sec in the T] clock.

d) the two clock generating one-shots on card EL612 must have periods of
2.65% 0.05usec.

2. The disc period must be between 166.0 and 168 m sec when formatting a disc with
program "MARK". If the period is too short, blocks may overlap. [It is assumed
that the microprocessor clock period'ﬂf;?z#cro sec + 1%.] The speed margins are
much less critical (£4%) when reading or writing a previously formatted disc.

3. The pre-block gap is set at about 800p sec when formatting. Writing of data
will eat into this interval, but in worse case condition, the gap should never be
reduced below 600u sec. (The microprocessor block reader insists upon a gap of at

least 50u sec.)
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DDTU - Microprocessor Debug Program.

This program uses a program FBUG at location OAQOQ to OB46 in the floppy-disc~
controller PROM program. It allows 1isting of all memory accessible to the floppy
disc microprocessor card, and allows modification to contents of any writable
memory Tocation in that memory.

Since external RAM memory can be connected to the floppy disc microprocessor,
and this RAM in turn can be used by a second microprocessor, the DDTU program allows
the PDP 8 to be used for loading and debugging of test programs in new micro-
processor-controlled systems.

DDTU uses the floppy disc DMA system to communicate with the microprocessor.
Since DMA is inhibited unless a disc unit is actually selected, DDTU selects disc
unit 7. It is necessary to have a disc unit switched to 7 when using DDTU.

DDTU Commands (A1l addresses and data are in Hexadecimal code.)

XXXXL List memory contents starting at XXXX. Stops for any teletype keyboard
stroke.

XXXXG Make the microprocessor program jump to Tocatjon XXXX.

XXXXT Will copy code in field 1 of the PDP-8 to addresses in RAM starting at
XXXX.

XXM Allow modification of contents of byte location XXXX. Prints current
| contents, replaces by new content if given. Next byte is accessed by
hitting Line Feed. Exit by Return, or any illegal character.

XXXXS AB CD 12 etc store codes AB, CD, 12 etc in bytes starting at XXXX.
Press space to merely print the current contents of next byte. Exit
with Return. A new Tine will start every 16 bytes, and every 4 bytes
are marked by a comma. Each byte is stored when SPACE is pressed.

*Note that absolute 12 bit addresses produced by assembler PALH will be rearranged

by DDTU before transmission to the RAM.
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Programming Microprocessors with the PDP 8.

Since no really satisfactory system exists to assemble program code for the
microprocessors, we have developed a procedure to use the PDP-8] to assemble
machine language code for the MOS 6502 microprocessor and to icad the resultant
binary code into either a PROM (programable read-only memory)} or RAM, (random
access memory). A1l the PDP 81 disc monitor programs can then be used in preparing
programs for the microprocessor.

Program: - PALH assembles symbolic code, byte by byte.
- PROM copies code from PDP 8 core into a PROM

memory .

fﬂﬂgi (Assembler) A version of the PDP 8 assembler "PALD" was modified to
assemble microprocessor symbolic code. Code is written one line per byte, with an
equality 1ist preceding each program, that gives the octal code for each symbol
used. The output Tlisting will be typed in hexadecimal if the letter "H' is typed
when the listing starts. The computer pauses when H is typed; press "space" to
continue.

Output can be sent to either the 613 memory scope, or the teletype. In order
to switch from teletype to CRT output, or back, press ALT MODE or ESCAPE key. This
also erases the CRT, when switching to CRT output. Pressing CTRL-T will change
the size of the lettering on the CRT, aI]owing‘a choice between large or small
print on the screen.

The PALH assembler includes all the features of disc monitor PALD with some
extra options so that a short important part of a long listing can be typed,

without having to type out the whole listing.
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When any key is pressed, the assembler will pause waiting for a second key.
If a number from 1 to 9 is pressed, it will print only that number of lines
before pausing again. If the RUBOUT or DELETE key is pressed, the screen will be
erased before restarting. Of course, if ALT MODE or ESCAPE is pressed the
following Tines will be typed on the teletype.

PALH also includes modifications to store long symbol tables in field I of
core ‘instead of in ".SYM" of the disc. A paging routine that numbers each page

has also been added.

PROM  (Summary)

1. Call PROM, load microprocessor program to PDP 8 core buffer, call PROM again.

2. Type L to List errors, Q to Quit listing.

3. Microprocessor programs start at 2000 or 4000 in field I; the core buffer
addresses should be the same as the microprocessor addresses used.

Operation: A "Prom Programmer' unit couples to the PDP 8 via cables 7 (in) and
18 (out) from serial Multiplexer Unit 3.

Microprocessor code in PDP 8 field I, words 2000-2777 or 4000 to 4777 can be
written into a PROM 2704. Code in words 2000 to 3777 or 4000 to 5777 can be written
into a PROM 2708.

Procedure:
Type PROM (Return). Mount a 2708 in Prom Programmer. (PROM stores NOP
[Octal 352 = HEX EA] in PDP 8 core area.)
Load microprocessor code into core as requested by PROM .
Type  PROM {Return).
Type 2 or 4 to select start of core buffer: 2000 or 4000.
Type & or 8 for a 2704 or 2708 PROM. '

Any 12 bit absolute addresses in the code are converted to two byte addresses

by PROM.
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The program repeatedly copies the code from the PDP 8 core buffer into the
PROM, then reads it back to see if the PROM remembers correctly yet. The number
of remaining errors is displayed in the PDP 8's MQ register. After this procedure
is repeated for about 30 seconds, the count in the MQ register should drop to 10
or so and then will probably not go any lower. This appears to be because a few
seconds must elapse after writing, before correct readback can be achieved, but
it is not really understood at present. When the error count seems to have
stabilized, set the PROM programmer "Program Inhibit" switch ON. The error
count should drop to zero. Then allow the program to run with Program Inhibit
off for 2 Min after zero errors are seen, to avoid marginally written bytes,

The residual errors can be printed out at any point by pressing "L" on the
teletype. Press "Q" to inhibit typing.

Notes:

1. If the PROM is not initially erased, the program will tell you so and
print the contents of any non-erased words. This also allows you to print the
contents of the PROM after programming it. (Call PROM but set Write Inhibit
switch.) In case you wish to repeat the storage procedure (if an error persists
after the first funning of the program) press Q on the teletype to bypass the
printout.

2. The PROM erases to all "ONES". A ZERO can be written over a "ONE", but a
"ONE" cannot be written over a "ZERO". 1If a program is changed, erase the PROM
with UV Tight and start again.

3. The 2708 can be destroyed by static electricity. Be sure to be grounded

before touching one.




(21}
/NG

_LOAD

s RO i
LOAI FROM Fridrisaeis TR Snes
AL ’

P

AL B IRERT o B2 S0 S 0
b

...,.!-?:.:.—a c T-RL . P

VR

et e e
W ELe AN e e

o LUl
FIN-wpbl e 5

s Loidials

E S AT LSO A A RSV PIN)

bis

O Ve

SHAVE R D e e

s PRI

TaT CORE 2000 gr 400000, f"r & /7rg j ye
Briet 2 G SIS B .

: — loads the PROM /2
s LD

HTNAR ST IM e 827 RIS 5y b #py'/ﬁlermvﬂfatPSIéi’

b

W Car z‘(

GORE, 9oy G

FROM (27004 01 o0,

Joad PROM /3




./

Appendix A. Floppy Disc Control Program & Listings (Subroutine List).

The floppy disc is operated by a program in read-only memory. {See REST, etc.)

Flow charts of the program preceed the 1istings. In general, the program is

divided into a number of short single-function subroutines.

REST

SRCH
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RDBK
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W129
R129
REDS
XSUP
WRIT
FORM
FBUG

Initialize microprocessor, watch for DTXA, dispatch to SRCH,
READ, WRITE, FORM, FBUG.

Transmit block numbers to PDP-8 with 500 «sec period until told
to stop.

Move the head to selected track, then hunt for selected block No.
Detect and read a block No.

Advance block No., check for word count oveff]ow at end of
operation.

Write 129 12 bit words froﬁ PDP-8 to the disc.

Read 129 12 bit words from disc to PDP-8.

Control multi-block read sequence, test the check-sums.
Read-write initializing subroutine.

Control multi-block write sequence, store check-sums,

Format a disc for 129 word data blocks.

Microprocessor testing routines.
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TRE 89 CREUM

72E BA TXA

730 49 EORD _

731 FF 377 ZCOMPLEMENT 3RO EYTE
732 A6 LLXZ

733 8% TEMELO

734 En OFR /48 USEC DELAY BETWEEN THE 2 ACIA READS
735 EA OFR ‘

736 E6 OFR /80 NO WALT FOR ACTA 18§ NEEIED .
737 8% BTAZ

738 ¢ IIMAM T

739 86 BTXZ :
7330 E IIMAL.0 /TRIGGER 2N0 FOF-8 WORD
VIR 4G NP

7 0

AN 6ER RIEDONE




o
+FALH Q{ib

KOUT G ¢t XGUF

X
KIN-5 ¢ CONE y § 1 XSUP
*

X

KOFT T

ACINIT 3713

/
/CONEG
FIELD &
XL IGT
FAUSE/
/ .
ZXBUP-FREFARE TO READ OR WRITE 129 FOE-8 WORDS
/
AXSETUR
745 AY LOAT
744 O
747 ] STAL
748 a9 CREUM ZINIT. TO ZERO
749 Al DAz
744 5 REGA
74R 29 ANDY
74C 40 100 ZTEST FOR REVERSE MOTION DEMANI
74D i1} BNE
74k 17 SELER~1~. ZNOT ALLOWED FOR F-DISK
74F 20 JER
750 0
7481 4A35 HEAD Z0R INITDM MaY NOT WORK!
752 20 JSR
753 0
7594 788 INITOM ZALLOW DA
755 20 J8R
736 0
757  44R BLSEEK ZMOVE TO CORRECT RLOCK
758 20 JER
799 0
756 704 REDACE
758 A0 Loyl
750 FRF =101 /6% DECIMAL
740 38 HEC
75E 9 GROCIX
75F 7% 16% JTEST FINAL GUARD MARK
760 FO REQ
761 3 EXLT 2y
762 20 JBR
7463 0
764 70N MRERR /GUARD NOT FOUNI
265 40 EXITyRTS
/
766 A0 BSELERy JMF
747 0
7468  7FC SELERR JTRIED TO READ OR WRITE REVERSE




o RIN-

s P AL
KOLFT -
X

X
%
KOFT T

ACTNET

7hH9
7648
J6R
760 i
JaN
7 4L
76F
770
274 ﬂ
Vi
A
774 ﬁ
775
276
Y ﬂ
778 20
779
770
e A%
770 #h
F7N Y
2L iy
Yyl 85
780 A
78 Al
78 g8y
783 4%
784 FE
78% 85
PRETS 11
787 A
788 L
789 29
78A 1
785 1i¢y
780 &3
780 20
781

68

FCONBY G

GIURTT

RIT

3713

!

/CONS
FIELD 1
KL ITHT
FAlSE/
/

ZURTT

ZHRITTES SEVERAL
FS VIa BLRKADY WHEN WCO

ZEXLT

/

KWR LR
1Al

31
HTHZ

DLSRED
JHR

9]

KBETUR
L.0ee

FETETA1 oM
NEXBLK «LDAL

12
ORAZ

GURENT
BTAZL

LI SREG
JOR

0

WRTLZ9
LI

CURENT
Gy

k)

8T02

DIGREG
LEAZ

CREUM
FCRE

X727
BTN

BRATH /8AVE

LOAZ

IMALG /1S DISC STILL

ANIIE
10
BNE
T LB R -
JEHR
4]

ZWREN FALLS

ZGOMPLEMENT

ZSHOULT T

TO DIGC

8

BLOCKS
SEEN

ZBET IMA FOR INCR, ALGRES

ZFINI THE FIRST BLOOCK

ZTRIGGER FIRSYT DMA WORD

AWREN TO ENARLE

LO0 USEC
Falls FOR

TN
SFEURMOT

CHECKSUM

ON DESE

MERLES

JEROBUT NOD ROOM
BURE DISTANCE LESE

4

7 B

WRITING(S

S5 NATAFROM

THAN

USGED

AFTER

INSTANT WREN-QOFF

FeLIF )

XEETUR)




P2
768
790
791
790
793
794
795

iy RLEKATY
20 JER
0
A 45 XGET
4 JMP
O
772 NEXHLK

ZEXITS TF Wen was BEEN

ZFING SUCCED NG BLOCKS

i FOR CONTINUOUS



+FALH @g;b

XOUT& ¢ SHRK
X

XIN-SI1CONBy & SURK
X

X

XOFT-T

ACINIT 3713

/

ZCONS

FIELT 1

XLEGT

FAUSE /

/

/BUBR~SURROUTINES FOR FLOPEY DIGC
/

XTORGPE
797 Ay L IAT
798 29 31
799 8% 8Traz

79A A LYSREG ZOATES TO FDF 8 IMa
79R 2 JER

790 4]

790 7mi OFENIM

7Pk AY LOAT
79F FF 377

760 8% §TAZ

781 C UMAMT 7BTa 20Ut SELECT
742 AT LAY

7A3 FQ 340

764 85 8TAZ

785 E DMALL

7hH6 20 JER

7A7 ' O

7AB 760 CLOSOM

7A9 40 RTS

/
XCLOGIM
744 A% CLOSMLsLDAT ZCLOBE DOR FOR DIMA

7AR QE ub ZPULSE FOR WRITE
760 13) 8TAZ

7AD n CONDIMA

7AE 83 8Taz

746F F CONDME RFULSE FOR READ?
- 7RO &0 RTS
/
XOPENDM
7B1 A9 OFENDL yLDAL JOPEN DOR FOR DMA

7R3 28 BO
B3 a5 S5THZ
7R4 I CONDMA
7R 8% 5TaZ
7RG F CONDIME
7R7 &0 RTS

/s

BINITTIM
7E8 AP  INITIN sLLDAT



FPd
7RB9
g :il:)
/KR
7RC
7RI
7RE
7BF

700

7C1
702
703
7C4
7CH
7Cé
7C7
78
7C%
70A

7CEH
GG
AN
7CE
7CF
700
7ni
7n2
703

704
ns
704
707
7ng
09
DA
7R
7T

7RI
70E
20F
7E0
7E1
7E2
7E3
7E4
7R
7E6
7E7
7EB8
7E®
ZEA
7ER

37
8%

I
ay
JE
a5

4]
40

AR
AO
4
88
0o
FFI
CA
no
FFg
60

A9

3
8%
10
AY
34
8%
10
40

Ay
5

24
10
FO
FEQ
A%
11
&0

"

”
AA
85

81

8

EA
EA
84
ac

9C8

&7 ZENARLE [MA FLAG @§Z>

8STaz

NiscoN

LIy

77

8Ta2

0LI8CON ZEND THE ~yi FULSE
RTS h

7/

RELAY
DELAY1yTAX NOQL OF MSEC. IN A
STIMESLDOYT

204 71 MBEC AT 1.06 MHZ .
WAITILy Dy

BNE

STIME~ 1
RTS
/
XACINIT
LOAT
3
STAZ
DATEON
LOAT
64
STAZ
DATEON
RTH
/
XREDAC Y AUSES 16 USEC WITH kTS
REDACLyLDAL ZHATT FOR AGLA
¥ /BITOWDATA?HITEwHTH(NDT)WDIQC UNARLE
BRITZ ZTEST IF DATA THERE
DATCON
EBEQ
REDACL -
L0AZ
SOATA /READ THE RYTE
RTS ZEXTTYRYTE IN A
/

¥MRERR
MKERRLyLLOAT

3
DTERRLy TAX ZBAVE ERROR CODE

8TAZ

REGR  /LEVELS CLEAREDY THEN SET TO @B FLAGS
ORAT

201 ZPULSE BITS 0yl TO SET FLAG FLIF-FLOPS
8TAZ
REGE  /ERROK TO FOP-8

OFR REPLACED AN ERRONEOUS TEST
OFR
TXA
ALTIONE o JdF
0
ERRCLRK 760 CLEAR DTXAs THEN NORMAL OO

XENDT AR



@
7EC ey LIaT

7ED 4 4

7EE 1o BNE

7EF  FEF LDTERRL~1~,
¥ T IMERE

7F0 Ay LIl

7F1 . 20 40

F2 no BNE

7F3  FER UTERRL 3,
ADTFELAG

7F 4 Ay LOAL

7F5 1 17

7Fé Lo BNE

7F7  FE? LTERRL -~
KFARERR

7F8 (=} LIOAT

7F9 10 20

7F 0o BNE

JFE FEJ3 OTERRL1~, ZVARIOUS B REQ FLAGS TO FDP-8
*SELERR

7FC AY LIAT

JED & 10

7FE oo HNE

7FF  FOF TTERRE -4
/




FALH

KOUTS 3 FORM (i?)
* (o U 2~>,/
KIN-GECONS SIFORMy S IFORD S HFORZ 8 LFDRA /Q 5 77

FR 10 (rpi7)

E -

KOFT-T
ACINIT 3713

/
ZUONS
FTELI 1
XLIST
FALSE/
/
JE QR Mo ROKKL OAD FORMy ROBK » FRUG S SAVE FORM 1400057774
Z-WRITES DNECTAFE BLOCK NOLS ON FLOFPY DISEO
ZBENDS Oy THEN 99 TO REGL UPON ENTRY
Zi-DISC TOO SLOWS$2-TOO FASTS 3 3-FORMAT SWITCH OFF
Z4=-NTIHC UNARLE S 3 5-8UCCESSEUL. COMPLETION
/
/
KFORMAT

8OO AR LIXI

801 3 IX7 /SET STACK AT OLDF

802 YA TXS ZTO KEER IT RELOW ‘TIM/ STALK

803 N8 CLh /NG BECTIMAL

804 78 SEX /ND INTERRURT

80% A9 LNAT

806 0

807 8%  STAZ

gO8 8N EURENT JHIGH CURRENT TO START

809 85  STAZ

B0A 4 REGL /CLEAR REGL FOR HANOSHAKE WITH "MARK®

80B 85  STAZ

800 9 CONA  /OFEN PIAZ-A

aon 85 S5TAZ

BOE E NISCON JOFEN FPIAZ-R

aOF 85  5TAZ

B10 3 CONIMR JOMEN FIAS

#Bi 85  6TAZ

B2 @ REGA /SET FIAZ-A FOR INFUTS

813 85 §TAZ :

814 E UMALG ZPEAZ-R SET FOR INPUTS

815  AY  LLDAT ‘

Blé  FF X77

817 a8  8TAZ , :

818 A NIGRED Z0UTHUTS FOR FTAR-R

#19 A% LDAIL

814 37 &7

BiK 8%  BTAZ

810 9 CONA  /CLOSE FIAZ-A

gin 8% §TAZ

BiE 5 CONL  /ZFLAGL OFF TO START

#$1F 85  8TAZ

820 2 NISCON JCLOSE PiAR-R

821 AY  LDAY

gpn  2E i




@
8923 895 STAZ .

824 I CONDMA

825 85  8TAZ

gre6  F  CONDME /CLOGE FTAZ-H

827 A9 LDAI

peg 3 3 JINIT ACIA

829 65  GTAZ

824 10 LATCON

BaR AP LIAL

B2C 34 64

B0 85 BTAZ

B2E 10 DATCON /10 RIT BYTES

8aF A9 LDAT ZINITIALTZE BLOCKNO,

830 0

831 85  &TAZ

832 82 BLKHI

833 8% STAZ

834 81 BLKLO

835 A% LDAI

836 99 23l

837 85 STAZ

838 4 REGL /HANDSHAKE COUE FOR *MARK"
Z/NOW MOVE TO TRACK 0

839 20  JSR

83A 0

B3E  8A6  TRAKOO

830 20 JSR

831 0

@35 BI7?  GOTEST
/

BIF 20 WALTLrJSK

840 0

g4l B7C  INWALT JUALT TILL INDEX FASSES

g4z 20 JBK

B43 0

844  B7C  INWAIT JCHECK TIME TO NEXT ONE
/7

Ba% 98  IFOUNILTYA ZTIME= (YA2564X) %12 USEC

846 3B SEC

847  E9  SBCI  /CHECK FOR A REASONARLE FERION

gag 39 71 57RFOT7 /1 0bm 6%, 46 MSEC

849 10 EFI

gaA 5 OKO=1-.

BaE A9 LDAT

B4t 1 1 JERROR CODE-TOO FAST

84D 20 SFEED JBR

BAE 0 -

B4F SEE  FURONG /DIBE SFEEN WRONG

850 38 OKO»SEC

g5l E9  SBCI

gsn o R JLET PROGRAM *MARK® TIGHTEN SFEED LIMITS

853 30 BMI

BE4 & BEGINF=le,

A5S A9 LDAT

B56 2 2

857 AL JMP

858 0

859 BEE  FWRONO /TOD SLOWCH168.3 MSED
/

BSA A9 BEGINFLIAT




-3

BOR
85¢
gun
8aE
a5k
8460
861
g6z
363
8464
865

866
867
868
8469
864
86R
84C
841
86k
B6IF
870
871
872
@73
874
873
876
877
878

879
874
87

87cC
#8710
87E
87F
8080
881
882
883
884

8835
886
887
888

3%
33
20

8CE
a9
28

20

?F0

A
FFC
(214

A

a8hn

03
83
20

8CE
8
no
EEA
E8
30
FF?

A

208

8835
20

B?6
86
5]

460

Ao

11 Qggj

STAL
NSTATE
JOR
O
WHUL.SE ZLOANSE THE HEAD
LIaT
50
JEBR
O
DELAY? ZaLLOW HEAD TO SETTLE

/ .
ZERASBE AT START OF NEW TRACK
FERASE v 0OXI
b JEET AkbHed MBEC ERABE INTERVAL
L.OYT
O
LI
CLURENT
ORAT
il
8Taz
HETATE JREATY FOR WPULSE !
NERASE y JER
Q
WHUL S ZOONTINUOUS CLOCKSsND DATA
INY
BNE
NERASGE L~
INX /R46XD546mb,6 MBED

EMI
[ERASGE 1~
/
JHP
O
WRTEBLK
FAUBE/
/
/
/
/
/
ZFORZ
/
JFORMAT SURROUTINES
/
ENWATLTy JBR ZTIME TILL O INDEX PASBES
0
INEHEX
JSR
0
TNDEND ZANN TIME TILL INDEX PASSES
8TXZ :
TEMPLO /8AVE TIMER’ FOR DEBUGGING
RTSH
/
INOEX s LOXT /TIME TILL INDEX
0
L.OYI
0




4

889
88aA
8OR
88c
aan
H8E
a8r
890
621
392
893
894
895

894
397
898
899
BYA
89Kk
890
aen
a9k
89F
8A0
BAL

8
8A7
848
8a9
BAA
gan
BAC
gal
8aAE.
8aF
HRO
BEL
R
au3
HE4
ary
8BE&
BR7
8Re
8RR
fRA
8RR
ari
SED
SRE
BRI
a0
{ael
g2
acs
8ca
BCH

n?

£
84
]
8
29
1
no
12

Ay
oG
83
8
A9
85
A

A

(¢

SFO
40

BOA
Y

20

TESTF s I.DAYZ
IMaL.0
ANDY
N
BNE
ENEXLT 1
TNX
ENE
TEGTE ]~y
INY
BNE
TESTF -1,
INEXITYRTS
/
INDENLDRBITZ
IMal.0
NQF
REQ
THONE~1
TNX
BN
INGENT L
INY

BNE /NEVER

TNTHENT -
TOONE yRTES

/!

KTRARGO
LIAT

G
STAZ

TRAKND
BEGINyLDAZ

REGA
AN T

1

BNE

LEAVE -]~
LIAT

13

ST

UISREG
5TAZ

HEATMY
LOAT

11

BTHZ

NESREG
LAl

12

JER

O

DELAY2
S

O

REGIN
LEAVE y LAY

1&O

JER

0

/NEVER

ZINDBEX FOUND

0 UNLESS INIEX FALILEX,

ZTIME= (YRIGHEXI KDL UBEC

ZABHUMES A=2 FROM 7 INDEX’

ZINIEX TONE

JREER ON TIMING

0

ZWATT TILL INDEX FABT

ZMOVE TO TRACK 00

/TRACK 00 FOLINID

ZGTEF QUT TO TRACK 00

ZINDICATOR FOR HEAD MOTION

ZEND PULSE

ZL0 MBEC DELAY




P
8C&  HFO NELAYR (é 7
8C7 A% LDAZ .

88 (2] REGA

8Le e AN

BCA 1 1

8k FQ BEQ

8ocC  FIM RBEGIN- 1= ZRE BURE TT HAS SETTLED DDWN
gen 60 RTS

/
8CE AN WRULSE » LEAZ
gCF 83 NETATE ZTIME T4 CRITICAL AND EXACT!
fno 85 STAZ
2310 A LHESREG
8oz 4% EORT
83 49 11 JENABLE WRIEN ¢ LOAT HEAD
an4 8% STAZ
8n% ') NISKREG
gla &0 RTS % USECy INCLUDING JSRyRTH
/7
anz A% GBOTEST »L.0AZ JTEST TCOL TINH.
gne & REGA
gne 29 ANDT
LY 12 a2
gnp 49 [EX NN
anc i3 bty JTEST ACAY s TCDL INH. TRUE
ann ¢ BEQR
BIE 3 GR2mh
angE 20 JER
BEO 0
8E1L  BEE FURONG ZTCOL TNM. NOT ON
8BER B ORZ2yLDAZ
BEX I NMal0
BE4 e ANDE
BES : 1
BE& Lo BNE ZTEST FORMAT SWITCH U
BE? b ] T I
B MY LAl
8E 3 3 EREOR CODE
BEA 20 JER
8ER 0
8EC  BEE I WRENG FORMAT SWITCH OFF
SED &0 ORJIRTH
FALSE S
/
ZEORZ-CONTINUE FORMAT FROGRAM
s
BEE 8% FWRONGSTAZ
BEF 4 REGL ZBEND ERROR CODE
8F O Ay Lnng
g8Fil A 77
BF2 3% 8raZ
8F3 ] CONL  /78ET POFE THBRIFT
84 Hy .0Al
BFG O Z8ET FLAGHE
aF & 849 8TAZ
8F7 & REGH
a8 & 9 ORAT
8Fe N 201
BF A& 35 STHZ
BFR b Pl (5




Pé | A
8FC  4C  JMR @

BFI O
BFE AZE INTEX
s
BFF A% WRTACT ¢ LL.IAZL SURR, TO WRITE X T ACLA
00 10 NATCON
wo1 29 ANGT
o0 2 @
P03 FO BER JWALY TILL ACTA X8 FREE
P04 FFH WRTACT 1~
05 86 8TXZ
P04 11 SNATA
9oz 40 RTS ZUSES 22 USEC MINIMUMYWITH RTS AND JOSR
/
ZURTTING BLOGCK NOLE NOW
908 A% WRTHELKLDAIL
909 0
200 a7 STAZ
P0R B8R OIREC
200 A2 WRTNEXLLXIT
FON ik 3é JR0RRA, F=B00 UBEC GAP
OE 20 WRTINGsJSR
P0F 0
210 #eE WHLL S JURTTE HLANK RBYTES REFORE BLOCK NO.
2?11 Ca NEX
2?12 1o BN
P13 FFA WHRTING- . A3 USEC FER STER
L4 R LOXT
AR 91 221 ZGUART WORD PRECEDES BLOCK NO.
o1lé 20 JER
917 0
18 8FF WRTACT
P19 fa LIXT
214 49 111
Q1R 20 SER
21C 4]
L 8BFF WRTALT
PLE A2 LOXE
P1LF w5 325
920 20 JBR
921 0
o232 OFF WRTAHCT
P23 é LIKE
o224 g2 BLAHT
o325 20 JER
et 0 ‘
927 OFF WRTAGT JURTTE THE BLOGCK NO
P28 Hé .0XZ
PRY &gl BLKILO
92 20 JHR
2R 0
@2 8FF WRTACI
LAN A LDAZ
P2E g BLKHI
PAF 44 EQRY
P30 FF 377 JCOMFLEMENT &
931 (¥ TaX ZWELL WRITE CONTENTS OF X
932 20 JBR
33 )
x4 GFF WRTACT A WRITE - (BLKNGOD




F7

QR
P36
Q37
P38
PIY
P3A
93K
930
®30
3k
Q3F
940
941
242
P43
P44
45
944
047
948
Q44
P44
4R
P40
24N
P4E
Q4F
P50
951
o5
PE3
954
055
FaT-
QY
PEE
GEG
DEA
PER
950
95N
OHE
PEF
940
261
P42
P63
P64
G4
944
0a67
068
2469
LY
YAR
Y4t
P4N
PAE
P&HF
970

LA

BLKLO
EORI

377
TAX

JER

¢]

WRTACT
LOXY

23
JER

0

WRTACT
lLIXT

L&
JER

Q

WRTACT
JBR

0

WIS
JER

0

WRLIL SiF
JER

0

WRTALT
[.IeX T

- A TOTAL

BOELAY y JBR
4]
WHULSE
INX
BNE
BOELAY 1,
.oyl
302
LYYXT
0
BATWRT y JBR
&
WRTALT
TNY
FINE
DA TWRY -1,
XAz
CURENT
ORAY
14
8THNE
NISREG
LOXT
377
JBR
G

WRTACT ZWRETE

Lanz
BLEKLO

CLC

ANGT

/NOW WRITE

JURTTING GUARD COLES AFTER BLOCK NO.

ZETART PRE DATA GAF

/BREAK

OF AROUT

194 ZERCGEH

ZWRITE ONE BYTE

ZNOT DONE YETY

ZTURN OFF WRENCIN 100 LUSECy IF

CHECKRSUM (X~1)

LU WITH A GARBAGE WORD

180 USEC PRE-DATA (Gaf

TRACIK DONED




X

971 1 1 ‘
7R BY  STAZ :@
.‘5 n v

97 &8 B.KL.O
974 38 8BEC
975 E£9 ¢
P74 13 22 JTEST END OF TRACK(BLOCK 19)
977 10 EFL.

?78 3 NEXTAC~1-,

979 AC JME

974 0

P78 900 WRTNEX

97C Eé6  NEXTACy INCZ

G700 82 BLKHI ZFREFARE FOR NEXT TRACK

P7E EA OFR

97F A? LIAT JTRIM ERASE LASTS FOR 450 USEC
780 1 1

781 20 JER

282 0

283 9FO BELAY JUATT 1 MEEC TILL IT I8 OVER
Y84 AY LOAT

P83 0

P84 8% GTAZ

P87 81 BLKRLO

788 & LOAZ

Y89 82 RLKHI

P8A R34 HBEC

P8R i SRCI

P80 4 116 /TRACK 767

?an 10 Bl

PO 26 FRONE 1~

Y8F Al LOAZ

790 a2 RLIKHI

791 38 HEC

P92 E? BROCT

993 2R 53

294 30 BMI

P95 4 CURKROK~1-, ZGTARTS WETH CURENT=0 FOR BLK<43
A Al LIIXT

997 20 200 JHET LOW CURRENT

$98 B4 8TXL

999 8L CURENT

P97 AS CURROK s LLAL

Y9R 230 CURENT

?%C ¥ ORAL

290 In 1%

P9E % STAL HTEF TN

PRF A DIGRKREG

?A0 49 EORT

?AlL 4 4

942 8% 5TAZ

a3 A NISREG ZEND OF PLULSE

A4 AP l.NAY

PA5 28 50O

P06 20 JER

PA7 0 '

a8  9FO DELAYR JUATT FOR 40 MBEC.,

YA? AS LIAZ

PAA ) DMAL 0

AR 29 AND
24C 4 11 JTEST DISC ABRLEFORMAT SWITOH ON




9
9AT
FAE
FAF
PEO
YR
2%
S
9H4

YR
PRE
YR7
LB
YR

YBA
PHB
PRC
PED
PRE

P08
PLe
YlA
YCE
P00
YCH
PCE
FCF
Yno
K412}
Yn2
U3
L4

on8
ne
P0A
IR
?nc
UL
FIE
U
FEO
PE1
PEZ
PE3
PE4
PES
PE4

PES
PEP
YEA
PEER
PEC
PED

36
S
i
10
&
At

866

Y
i

b
)
A
BEE

Ay

29
&
O
)
A
5
10
FFQ
A%
4
40

42K

Ay
8%
81
85
a2
20

886
20

445

20

7EC

20

g0
20

870

SEC _

1
BNE JRISC UNARLE=10 5 FORMAT W,
FQUILT T4,
M
0
FERASE Z8TART NEXT THRACK
/
FOONE ¢ ILDAT
5 /HANRSHAKE FOR COMPLETTON
JBR
)
FWRONG ZJOB COMPLETED
/
FAUET v LIAL
4 ZBIHC UNABLE
JBIR
0
FWRONG
/
¥ERFCLI
AN
10 ZUALT TIF SELERR
R G
OUT~dm,
OXWATT ¢ 0IAZ
CONL
R
LA LT ey
LAz
FEGL ZCLEAR DTXA AFTER SELECT ERROR
QLT » SME
O
TNTEX
/
KENDIMOY
I.DAT
0
HTHZ
BLKLO
STAZ
RLKHT ZWE MIT FRONT OF TARE
JBR
)
TRAKOO
JBR
0
HE AT
JBR
0
ENOTAR JREADY FOR BOOTSTRAR READ
/
XPERIOD
JBR
0
INWALT
JBR
0
TNWATT




i}
fiiae

9F 0
9F1
9F 2
PF3
9F 4
OFE
9F6
9F7
OF B
IFQ

PFC
PF0

60

AR
AD
C4
88
1o

FFD
Ch
1o

FFg
40

@

RTH ZALLOWS FRUG TO MEASURE DRISC FERIOD
/

4760 JOV0IN ANY FAGE CROSSING ,
NELAY2yTAX ZOURPLTCATE SURR, S0 FORMAT STANDS ALONE
BTIMELIYI
304 L MEEC AT L.06 MHZ.
WAITO2yDEY
BNE
WATTHR 1,
IEX
EBNE
ST IRy
RTH
/
X4774 JERESET aUuTO START ALDRESS
00
4 ZETART AT 400 HEX =32000 QUTAL
FAUSE/
7
ZFORA-COMMENTS
/
JERRCELE WAITS FOR OTXaA FOLLOWING SELERRyAND THEN CLEARS IT,
JTHIS I8 NEEDED FOR BOOTSTRAF WITH WRITE LOCKsAND NO TCO1.
CZOTHERWESE » THE DOUBLE ERROR WHEN BOOTSTRAF TRIES T SAVE
72007577 CAUSES HEAD TO TRACK BACK AND FORTH BEFORE
JROODTSTRAR I8 DONE.,
/
ZBUG 1B/77--PUT EXTRA  0TXA CLEAR IN INTEX.
JTHIS MAY MAKE ERRCLR UNNEEDED, NEVER TESTEID,
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FBUG: DEBUGGING PROGRAM FOR ‘FLOPPY DISC MICROPROCESSOR
PERIPHERAL INTERFACE ADAPTERS

A subprogram in the FD microprocessor is triggered by FTOG and by
DDTU. The program resides in the high address 1K PROM. It tests various
signals available to it and transmits the results to the PDP-8. The
PDP-8 program FTOG compares received information with what is expected.

FTOG initializes the test by sending 7770 (illegal for Dectape) to
the FD processor. FBUG sets "FLAG 1" and FTOG transmits codes 70, 50
to assure the FD system that the test made is really wanted. After this
initiatizing procedure, the FD processor carries out the specific sequences
depending on the code sent to the “A" register. FBUG exits to the initial
disc reset loop if a zero is sent to the "A" register.

Program DDTU also uses FBUG to allow Tisting of all memory accessible
to the microprocessor, and modification of the contents of writable memory.

(See DBDTU - MICROPROCESSOR DEBUG PROGRAM).




Pal.H
¥OUT & LFBUG

% ['5‘7 2
KIN-SICONB» SIFRUG SIFBER ’ -~

:‘( /‘74/;/ g/77
X

XOFT~T FR 12 -June ?/p)
ACINIT 3713

/
ZCONS
FIELD 1
XL 18T
FAaUSE/
/
/FRUG
/-U-PFROCESSOR ROUTENE TO TEST
/170 WETH POF-8--CONTROLLED RBY ‘FTOGS . AND “00TUY
/
XGO00
/
AQO 85 FLAGZSTAZ
AD1L 4 REGI
AQY 20 JGR
a03 0
A4 AOH FI.A6
AQD no BNE
AO4 Bé BUGOK -1~
A07 400 QUITy JMF

Hog ¢
AOY 4 04 JRESET TO 0400 IN CASE SETUF WRONG
/

A0A AY  FLAG:LDAT

AOH SF 77

AOC B STAL

AQL G CONL - /SET FLAGL
AOE. Ay LA

AOF 1 1 AGET DT FLAGyNO ERROR FLAG
CRAY b BTAL
ALl & REGR

AL A? LIAT

Ald g1 201

Al4 ) 8TAZ

AL b REGE

Ald 5 FOWATTLIDAZ

fal? i CONL ZWATT FOR DTXA

18 LG RBPL

ALe  FFC FOWALT 1.

Alh A? LIAT '

ALk 37 &7

ALC 83 STAL

ALl ) CONL ZCLEAR FLAGL

AlE AT LOAZ

ALF 4 REGL /ZCLEAR FLAGI

h20 8 INY ZINCREMENT TEST NO.
Al Al LDAZ

ALZ & REGA

A3 oy ANIDE /FOR USE RY FRUGIN

—




F:' 2 @
A4 FG 74

ARG 34 SEC JREADY TO SURTRACT
ALb O BEQ
ALy FIE QUIT1
A28 460 RTS
/
ZFRUG STARTS HERE
/
¥FEUGX
FRUGIN LDAZ ZENTRY FROM “INTEX?
REGA
8TAZ

A40 A
A4l
A4 8
Aa3 REGI
B4 4 @ JBR
A4S 0
Ad4H  A0A Fl.aG
AAT7 38 SEC
AL =9 BROY .
ALY 38 70 ZHANDSHAKE TO RBE SURE POPF WANTS UH
A4R [o BNE
A4R  FRE QUIT—L~,
A4t 20 JER
A4k 0
A4 AOA FlaG
TAAF 38 HEC
AS0 £ SRCY
Aol s 50
AG2 no BNE
ASE FR3 QUIT-1- JRDF SENDS 70, THEN 50
G4 AL LIAZ
A5 & REGA
AGh 1% 8TAZ
Asv7 4 REGL  ZALLOW TEST OF SELECT-0OK
ASH 20 GETOsJBR
A5Y O
AN AR Flat
AGE Al Loyl
ASLG O JINITIALIZE Y
/!
AL Al BUGOK»LOXI
AGE I 337
ASF P X8 ZRESET STACK
A&0 348 SEC
Abl (N SECT ZNOW TEST REGA FOR 374
A6 FG 374
AbLS Fo REQ
Ah4  FIFE GETO~ 1 JINITIALIZE Y IF A7 =374
(eT 3] A% BUGNEX »LDAZ
NoEb & REGA
Y 2y ANT
AL i 374
HHe Al TvX
AGA 38 HEC
Y £y BRCI
AbL i 254 JNISC PERTOD ASKEDT
(ST 30 o REQ
ALE 20 SFTEST 1~
ALF 8 TXA
A7 K G
A7l ' GREY

oS0 TE




A7 2 4 344

A73 O RiEQ
A7 4 10 A4 4- Ly
A7 8a TXA
AZé 38 SEC
A77 £y SRCI
A78 80 200
a79 0o ENE

A7A 31 NOTZOO 1~
A7E 20 P200yJ8R
A7 0

A7 APC SETOUT

A7E 84 8TYZ ZTEST IMAHT ‘TOS FOFS
A7F ¥ nMaHT

ABO v 1.OAZ

ABL C IMANI /TRIGGER IiMA

ABE 40 JME

AB3 0

AB4  A00 FLAGR
/

ABT 20 P344yJBR

ABSG 0

AB7  A%C SETOUT

ABE 84 8TYZ ZTEST DMALO ‘TOY FOFG IF F344
AgYy E. nMaLO

ABA AG (9 {124

ABR : nMaLo
ABC 413 JHF
ABD 0
AafE AQO FLAGSZ
/
ABF 20 BRTESTyJER JFOR F254
AP0 ¢ JGET D180 FERIOR

A%1L  PE8 FERIOD
AP 20 JER

A3 0

A4 AYC SETQUT
AP 4 8TYZ
Avé e OMAHT
497 8é 5TXZ

A8 s NIMALO /SEND IT
AY Y A0 JMF
AT A 0
AR AOA FlL.AG
/
AYC 20 SETOUTy JBR
AR 0

ARE 797 TOPOFS
avF 20 JBR

AAO 0
AfL B1L LHEAT
AR 20 JER
AR3 0

AA4  T7R8 INITIM

ARG A LOAZ

ARG A DIGREG

AR7 4 ORAX

AAB 10 20 /FOR CaA INCR.
AAY 8% STALZ

ANA A NIIGREG




AAL; 18 NOT200:CLC
AT "o ANIE
AAE e 177 ZOLL COnES MAY INCLUDE 200
AAF 2R RO
AR g RO
Akl RO BCSH
AL ey TR 19 T RO
AT pedal RO
AR4 RO R4S
ARY 16 23 T RN
ARG 264 RO
A7 no RS
ATAE Q@ P01,
ARy et ROL.
AiEA RO BOCS
AT &Y FLQedy
ARG 26 ROl
ARnD RO BCS
AT 74 Pt
ARF AL JMP
AGO 0
AGl ALY QUET

/
AL? NGO 20y BNE
AGSE 7 Padgemle.
A4 &4 H5TY?
ALH A Ll GRIEG
Al éh A L.oaZ
ALz & NISREG JTEST DISBREG
ace 44 JMF
ALy ¢
ACA ALO Fl.AGe

/
AR 84 [PR4:8TYZ
ALG é RIEGH
ACT 1 LI
AGE é REGER  /TEST REGHOT
Aok 40 S
AL 0
ADL A0 [Fl.A6G2

/s

s
A2 O 40y BNE
ALY 39 (S 2 T O
Al4 Ay LIOAT JETART UFPROC AT LOC FROM P4
A 3 77
alé a% STAZ
Al ] CONL /SET FLAGLY
Aang a0 JMPT
AnY 20  ANDRLO
AlA 91¢]

/
Aln A0 QEEETVER ¢ JMP
Aanc O
ann  Aae? auilr

/
ATIE an PLO0yTAX
A 20 JER




e
AEO 0

AEL  B11 LHEAD /ANEEDER BEFORE INLITOM
ME2 20 JHR
AES 0
AE4 718 INTTIM
AED Ay LAY
AES 19 31
AE7 ) STAZ
AEB A DYIGREG JNATA FROMY FPOF-8
AE? K4 TY®H ZTEST FOR THE FIRST IN L.OOF
AEA no BNE
AER ¥ NOTFRGw D -
AEC AG L.0AZ '
AEL W DMAKL /PRETRIGGER IMA
AEE 20 JER
AEF 0
AFO  R11 LHEAT /TO KILL 30 USEC
AF1 84 NOTFRS»TXA
AF D 0o BNE
AF 3 14 F104~1-,
/
AF 4 A% LRGZ ZTEST DMALO FROMZ PDEG
AF S £ NMALG
AF & 2R ROL ZTOF RET OF LOW 4 TO C
AF7 29 ANDT
AF8 £O 340 ZONLY WANT 3 BITH MORE
aFe 8% 8TAZ
AFA 8% TEMFL.0)
AFR A LINAZ
AFeG W OMAML Z/TRIGGER DMAs AN GET MIDOLE 4 BITS
AFD 29 ANDT
AFE F L7
AFF ) ORAZ
EQQ 89 TEMPLO
BO1 2A ROL.
BO2 2R ROL.
RO3 24 ROL
EO4 el ROL ZL0W 8 RITS IN A
ROS 40 M
BO& 0
BO7  A00 FLAGR2
/
Bo8 S5 P104yLDAZ /TEST NMAMI ‘FROM” FOF8
ROY » DMAHL
KOA 40 JME
ROK 0
BROC  AQO FLAG2
/
ROT 28 FAa4yTYA JTEST REGL XFER TO FOFS
ROE 4C JMF
ROF 0
B10  AOO Fl.aG:
/
/
Eil1l 9 LHEAD»LDAZ
B12 2! NTHREG /8AVE STATE
B13 3 STAL
B4 30 TEMFLO
B1G AY LXAT
Elé 8 10 Z1.0a0 THE HEAD




Fé
Bi7

HL8

EBl9
RlA
BiE
B1C
B0

RI1E
BiF
B20
B2l
R22
R23
B34

B25
B4
B27
R2g
B2
B2A
B2E
R2C
B2
B2E
R2F
B30
B31
B32

R33
R34
B35S
B34
B37
rig
B39
B3A
H3K
E3C
R30D
B3E
B3F
H40
AN
BA2
843
B44
4%
R4é
147
R48

B49
R4A
B4R

&85

AL
£t
Bl

40

(2

Al
90
40

Clele)

1o
FE7
20

B4Y
Al

AS

C
81
20
ar

AQO
20

49
A5
e
35
91
Bl

20

AlA
20

RA9
A%
C
i)
20
AC

ADO
20

i1

STa
NIGREG
LOAZ
TEMFLO
8TAZ
NIGREG
RTS
FAlLISE /
/!
SFRGE
/
P14yl DXT
0O
LOAXT
ANTIRLOD
JHMF
Q
Fl.aG2
/s
P10y BNE
[ T
JER
0
SETIN
LOXE
Q
LNAZ
DMAakl
STAXI
AXDRLD
JHE
Q
FlL.AG
/
Py JEBR
Q
SETIN
L.0AZ
IMaHI
. BTAZ
ANDRMT
S5THZ
REGL
JER
0
FLAG
JOR
0
SETIN
YA
IMAHT
8TAZ
ALDRLO
JHP
0
FLAG2
/
SETINy JS
0
LHEAD

/RESTORE 8TATE

JOATA FROM RAM

ZL.0AD INDIRECT

ZBEND VIA REGL

L

snara oY RAM FROM FOFS

ZGTORE INDIRECT

ZGET AN ADDRES FROM FOF

ZHT FART OF ANDRES
ZHAVE FOR USE

ZBLLOW COFY TEST

/L0 FART OF ADNRESS

IR ZFREFARE IMA FOR

TH FDEF

(3 0

XFER

FEROM

BY OTHER ROUTINES

FoEs




F7
BaC
B4n
H4E
R4F
RS0
B
RS2
BS3
B5H4
| Ao
B5é

el
RE8

BFC
BF 1

¥

A

768
A%

83
A
G
20

BRIl
&0

JER : ‘aib

0
INITOM
LXAY
11
BTALZ
NISREG
LOAZ
IMMAHT /FRETRIGGER DMA
JER
0
LHEAD /WATIT FOR TIT
RTS
/
ZNOTE THAT ROBKR USES R&O TO BES
/
XG774
00
4 ZSTART AT 400 HEX(=2000 QCTAL)




See Jages g8 4d, 47 RDEK
Which wuses Jpoations Béo-BDA.
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KOUT -G 2T 06

wBETOGEO s BETELY » SIFTOG»BETOGL » S TOGR . /{' /

Z

-

% % X R KK KX

-

iy

>

T

~

™.

Ry

OF T
ALGUM 74

/

/

/TOGO-ROUTINES FOR FTOG
L0600 FIOrFTOB « o BAVE FTOG0-27005200
/

/

MOL=742 1

M{lA 750

RIIRE G526 75 ),

ITHAmS 761

ITCARE 762

[T XA=67 64

6771,

&7

1y 77 4

6201

&0

T 00 X
U?HUXW .....
MABIK=G
FPOODUNT =Y
/
MESAGX =20
CRL X
TYFE 2
FPOCTEL X3
OCTALX=2 4
/
K30

X0 TIME G

LTI M3y

32 7774 MAy-4

33 7730 VPRSIV

34 7634 MlA4y-144

35 7401 MAVPe-377
/

3 17 PAT e L7

37 44 P44y A4

40 20 FROE0

41, 100 ILGOvIOO

42 104 PLO4y 104

4% 200 PROOGZ00

44 240 PR40y240

] 2EHO PRO0y2H0

4é 301 P01 300

47 3720 F3720+370

G0 X4 374374

W 400 FAOOY 400




[

1600
Ladl
L&02
1603
14604
LAHOH
1606

4000
4004
4014
4200
4201,
7040
7050
7654
7474
7760
7770
7774
PP

70

10
7770

7600
GO0
7210
7220
/.?\l\.l
7754
7410

l)i’f’

Al A B

OO0

74
L
77466
7aR0

G402

130

3074
2073
4034
704
1073
7650

4000 ¥ 4000

FAQG4» 4004
Fa01& 4016
FA200 e 4200
Fea0l » 4201
FROA0 7040
72050 700
PRA54 s T AN A
PR TEHTA
22607760
227097770
PPF?4e 7774
(i o g W
PRy 70
10Oy 10
MLGy~10
COUNT O
KTEST O
AlCUMY O
TESTy O
TEMEy O
TEMP2yO
F2AQ0 7400
SO0 Ly SO0
ol Qe 7230
F7R220e 7320
Pop 2 iE e 2700
775497754
FRRL0y 7410
M7 EE &y -5
TESTAO
THSAVE y O
MEZ10y—271L0
TEMFNT o TEME
My
Ml2y~12
M0y ~250
MTEMEF O
COUNTE ¢ G
FOOUNT ¢ O
JME TR M T 3
RCOLUNT » O
REGTEM O
LOMPARY O
PREL G O
ANIRES ¥ O
HYTE: » O
BYTENT y BYTE
AREG » O
/
ZTSLOOF RETURNS TO CALLA2 v UNLESBS KE
ZOORKESEGNDING 10 /TEST 18 PRESSED
*1 600 '
THLOOF O ZTEST FOR SCOPE LOOE
nee ACCUM SGRVE AL
182 KTEST
KRG
N}
Tal KTEST
GBNA CLA




P
1607 5213 JMELOOF

610 2200 T8 THLOGK
Lati 1074 Tan aCcuUM
1612 G600 JME T THLO0F /ND LOOF
1613 7240 LOOFyCLA OMé
1é&14  10V3E Tan KTEST
1618 3073 NCA KTEST ZREFEAT
1614 HAQ0 JME T TELOOF
I
/
14617 WALTER O JETARYT 1/0 OPERATION AND WALT FOR FLAG
LORO 4674646 OUTEATITXA JEXITS TO CALLAE2 TF NO RESFONSE
1621 1033 Tan Mi0
R6HR2 B030 Nnea TIME
14623 6771 WALTyOTHF JUATY L BEC
1624 7410 G
La&R2E U233 M OROUT ZFLLAG SEEN
1626 2072 IHZ COUNT
1627 G2 S WALT
1630 2030 THZ T Ik
1631 L3 JME WATT
1632 H23G JME WERR NG RESPONSE
1633 4772 DROUT  OTRE JTEST ERR. FLAG
1634 7710 Bia Cla
1635 2217 WERRyISZ WALTER ZERROR
16346 U617 JHE T WALTER
FaLgE/
/
ZTELY
/MESAGE FACRAGE WHEN FOCAL NOT USED
ZCALL S IME MESAG
/ [ B 4 I'I‘EE:X.T‘ / [ BN 0/
/
GHIL=7 403
/

/
1637 FOCTAL YO
1640 7421 MQAL.
1641 1034 TAl M4
1642 FLA1 NCA FOOUNT
1643 1044 TAL F240
L6444 A4S JME T TYREX
1645 741F  FRNySHL
1Has )i 4
Yaa7 1045 TAD PFR6O
L&GO 440202 JME T TYPEX
1a%L 212l 1692 FOOUNT

Cla%R GR24l SMP RN

Lo6GBE G637 ST FOGT AL

LB R E 5 o
/
KFOCTLX

23 1740 PRINTA
/
XOCTALX

24 1637 FOCTAL
7
FMEGAGX

20 16%H4  MESAG
KCRLFX




4
21 1701 CRLF

KTYFEX
2R 17NN TYRE
//
KMHERE
1654 MESAE »
L A6EE 4301 JME CRLF
1656 1a%4  PRINT.TAD I MESAD
1457 22%4 T8 MEGARG
“LeEH0 742 M.
1A&&] 4264 MG CHaRE
1662 ARb4 JME AR
L1663 BG4 JMP FRINT
/
1664 CHAREF O
L1665 7413 S
1b66 & %
1667 7450 SBNA
1670 HEN4 JME T MESAG
1671 1277 Tall Mao
1672 7900 SMA
1473 104 Tal PLOO
1674 1300 TAL FLAO
167% 4311 JME S TY R
Lé&76  HaHd4d JME T GHARR
/
1L&?7 7740  MAQy 40
1700 140 140y 140
/
1701 CRLEG ZPRINT A& LINE FEED
4702 1310 Tan F21%
1703 A3%110 JME O TYPE
L7204 180GV Tan PILR
1705 4301 JME TYRE
L20d 5701 JMP T CRLE
s
1207 ol I PR3 e PR
1710 ALE PRLGe 21
/
L7111 TYFEO  ZARRINT A& CHARMCTER FROM A
1712 3344 LA TTEMP ZEF BWL 0 BETy $NO TYRENG
1713 7404 L.A%
1714 7001 Tad ATEST SW, REG. 6Ll 178
1715 74690 GNA ChA
1716 H324 JMPTRY
1717 1344 Tal TYEMP
1720 &044 LG
A72L 6041 TG
L7238 HERl JME e
V723 a0 Ch.A
AR AGEL TRY yIKEF
L72a2s @2l JEP T TYRE ANORMAL, EXTT
L7286  &HQ34 KRS
1727 1337 Tal M203 ATESY CTRL~O
1780 Faskl Sa Cl.a
S R JMP T TY R
L7332 6032 QUITITRCG
L7835 6203 CYFTGIF
1734 6766 DT TNT XS JHE OSURE URPROC TH TN NORMAL FPLACE
1235 G734 8 T R S
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L7386

17237

1740
1741
1747
1743

1744

200
201
202
203
204
205
206
207
210
204
Wl
213
214
oL
2494
217
220
e

223
AR
2

"
2%

Pyt
a87
2E0
2%1
A
233
CR34
Y
R
COHA7
H40
ERN)
242
243
244
245
24 s
a4y

7600

P

1074
4237
H740

7R00
7200
4420
AR05
2A4Q
HO4
402
1611
2440
&0
BER7
a2l
2405
4014
L7203
1 A0
A420
20232
YRS
2EA0
1417
1720
4003
EROLeN
ARG
S0L7
240
A0
103

L

HG%6
O3
BHaAH
FEQO
1G44
K073
73240
H7 GG
H7EHE

7600

/

MROF RO

Vs

PRINTASO
TAD GUCUM
JME FOCTAL
JMEC T FRINTA

/

TTEMF Y 0

FAUSE/

/

/ETOG-

ZLOAT FTOG IO
/
*200
TGy ClA
LA
|M“ I Mi;hhx

T
B
t

(G
K/

JHB T MESAGX
TEXT /PR
fei

oo

8]
L0
0
£
HA
s
{0
R
s
Al
F )
)
R
K&GF
JME
GOeCla CLL
TAn 301
Nnea KTEST
TESTAy CLA COMA
RTCATITAS
ures  /ATESY

.¥ /thlTL LULK

TO BCOFE LODF ON TEST deBRel ETC.

FEAVE FTOGIO-2577 1200

ZRFOENTER FOR SCOFE LOOF

CLEAR & BY DYCA




......

340
S41
K42

H24 1
4777
G248

7650
5264
44320

155
424
301
7201
ZH00
A4
G762
7240
&7 &4
G777
B4
7 EHSHO
HRLR
4420

R
:\'.). {J ul

404
3001
4004
1104
1647
2440

314

50,
240

103
TR

44238
H761
7040
6
4777
H3La
A0
B340
4420
B85
424
2201
7306
1738
4067
H767
HAG4
LO3
7H00
1074
7040
3074
4423

7240
H7H6
7240

OTRA

SME S TEL
JMPTES

GNa CLA

JHETESTR
JME T MESAGK

TEXT /f-

0T

GA

]

um
JHE T FOCTLX

TESTRyDTOA
Ci.e- GMA
0Xe
JHME
JME
HNA
S
NI

TEXT A/l

ov

XA

i

1

K

G

E¥2]

I

A

§oux

7

THL.O0F
TESTR
Gl
TESTC
MEBAGX

JME L FOCTIX
TESTOC»DTRA
Mo
AN
JME
JME
GNA
JME
JME
TEXT
L
iy
e
O
7
77
Ay
[S1¥
i
TAN
(M
ROA ALGUM
JHME T FOCTLX

7774
THLOOF
TESTE
Gl
TESTD

T MESAGX
/G

ALLUM

/

TESTOY CLe GMa
OTCA DT XA
Cha CMA

ZBCOPE LOOE

ZFPRINT A

JTEST Be DOES DTXA CLEAR AGT

ZLO0OF TEST B

ZTEGT-C o LOAD

R A

AND READ

lﬁi




6764
&761
A7
R340
7650
RV
A400

A%
3017
2240

200

440
1116
4004
2430

172

A48
7200
1067
&7 74
{777
TV
7650
976
Yy

400
AL7
1400

4420

PR
44
L&OQ2
A004
Lid4
14647
240
314
wod
2340
O3

GO
424
QD202
7206

1723

DYXA

OTRA

JME TELOGH ZVEST-I, « GHEGK XOR 1O 747

JMPTESTR

BNA CLA

JMETESTIE

SME L MESAGX
TEXT /-
X0)
iR
11
1
TN

[
TX
2R
/

JME T FOCTLX
TESTE v GLA

Tak 70 SHEY FLELED Y

VL

JME THLO0R ATEST-E s DOES DTLE CLEAR ALY

JMP TESTE

SNA CLA

JMEP TESTE

JMPERRINT

FAGE
EFRINT» JME T MESAGX
TEXT k-
T
LB
It
in
N/
¥
..
A
i
Ak
§ouu
/
M8 T POCTLX
/
TESTF s DITHE
CHA
ANT 70
SME TR0 ZTEST-F, CaN DTRE READ THE FIELD?
JHE TESTE
SNa Cla
JMETESTO
JME L MEBAGX

nr
e $3
s

OR




4067
G054

706
A440

L7732

&7
4774
1031
JO72
1070

&7
KR
1117
&7 A
772

&7
7041
N
P&

1 ey
a7

44320
VAV
all
514
440

27

1716
auT)

278

&7
K776
L7
7004
DOVR
547
4777
5244
700
1115
FOPR
7ER0
OV
1076
6766
6761
3077
1076
O41
Ve
BOV4
1074
4O
554
4420
1085

21,
2440

K

s
Qy
Gl
T
rs
LTRE
ANIE 70
JME QT AL
TESTG TAN M3
Nnea COUNTY
Tar F10O
NEXTHy AND #7270
Lee HTEMP
TAl HTEMP
DB
TR
AN 70O
GIm
Tl HTEMP
SNa CLa
JMEP R
JME T MESAGX
TEXT /i
FI
El.
K]
W
(N
(i o
T
/s
DTRE
JHME POCTAL
Gy DTRE
Kl
162 COUNY
JME NEDCTH
UG THLO0R
SME TESTE
TESTH DA
Tan Mi12
NGA COUNT
CLL Cley CHL.
Nnee TEMEP

LOOFERy TAX TEMP

NTCATITXS
DTRA
nea TEME
Tan TEMP
G
Tafy TEME2
NGa acouM
Tan ACCUM
SNe Ol
JHP OR
SJME T MESAGK

TEXT b

[N

T

LR

AR

JUHEGK EACH FFEELD

ZTEST -0

ZUGHEGK FOR

I8

."ﬁf’

CROSS

SETTARLE

WIRES




I::- (:,)
$30 17RE 08

Bal RE0E GE

HaR 440 1

G933 1llée TN

G534 4001 A

H3E 4000 s

HEG 44 JME T POCTLLX
Gx7 A4v77? S TELOOR ATEST 1
G40 U310 JMELOOFER
G415 1076 QK TAD TEMP
G4z 7010 AR

HAX ROV4 Lea TEME

Gaq 2072 I8Z COUNT
H4G G310 JMP LOOPER

Yiad 477N TESTIJME BRELAY ZGET BACK TO TNTEX
F47 1100 TN 7600 AMOVE BACKyUNET 7. CHECK DTSF
HE0 4774 MBS WATTER
BE1L 8773 JMPURRINT ZERROR MISHED BY ‘WATTER’
52 4771 nTsE STEST SKIF FLAG
G953 7410 S
Sha4 U3é4 JHE MOV
555 4420 JHE T MESALGX /N DTEF FLAG
G8é 118G TEXT /L
870 41917 MO
H40 2605 VI
G610 GHUHOR -B
b 103 AL
had 1340 K
B4 dae ER
&% 2200 R/
Bhhd  &VFD 0 MOUEDDTRE /v s CHECK ERROR FLAG
H47 7710 gGa Cla
SVA VIRV JMP FLaGEED
WAL WSS S JPRENT
/

572 G137
P &01
A T - 4
w7% 1000
B4 Lé63TV
we7 o 1LAH00
FAGE
AO0  RBYPT O PRTVIFe RV
A01  AA20  JFRINTJME T MESALX
A0 LRBE  TEXT /-
403 1417 NO
A4 AG00 )
a0 aRan  RK
a0G L7322 O
GOV 40048 b
&1 a0l L
411 700
4132 &WrR FLAGEEDy DTRE
413 3076 DCA TEMP
al4 1076 TAn TEMRP
415 101 ANT P35O0
Adldéd 1200 YA 277
&17 7450 GNA CLA
&H20 B34 SMP EOTOR ZUMECKED BRRyEQTy ANDC DT FLAGS




[
62l
G
423
624
b
bard
&R
&HX0
A3
A2
5633
634
635
636
637
640
&4 %
442
AHA43
H44
HAS
H4éh
&Ha7
HE0
6

Gl

A
HE4
&85
A%5é
ao7
4460
&bl
Hd
463
664
&40
bhd
667
670
471
472
&7%
674
A7
&7 4
&H77
700

701
708
703
704
705
706
707
710
711
712

4420
13
HL7
DA 40
Hl4
107
BAOT
1724
ratiele]
LO74
4777
&761

A3
7650
s
44200
1455
150
&A%
AQ L
1724
4003
1AON
182

S04

4774
4404
4774
1311
2307
1071
X0
1403
AEG4A
1302
6774
110D
4775
530
4430
185555
R3An

310
400
RTera
5400
5044

@744
H201
A543
&771
5304
1EHLS
742
1513
4201
7640

JME 1
TEXT /K=
B0
T
Fl.

Al
oG
0T
1/

TALL TEM

JME POCTAL
EOTOK» DTRA

AN FR00

HNA CLA

JHE HLTOR

JME T MESAGX
TEXT /b
A<
4)

N
0T

W
LE
AR
By
/
/

METG S X

HMLTOK y JMS BIDELAY

JME T FTOGX
JME BOELAY
Tan CoFEr
NeA FLELDR
TAD MLQ

DGa COUNTEF
Tale TEMENT
DGA L 270

Fes)
i

I L
TAD B7210
JMG WALTER
Jutf FOUNF
MG T MESAGX
TEXT /M
¢
£
i
I
./ |
JME GERTES
/
FOUNE » I'TXA
FLEL D s I
00A T TEMPNT
arTsE
JHE
TAn I TEMFNY
MG,
TAD 1
LI CIFE
G264 ClA

TEMPNT

2

ZMAY NEED TIME TO RESTORE

ZRUN FIO TESTS

ZCNE

ZBET FOR SEARGH

ERTES s TAD FEELIR

SEARCH FORWARD

ATRY &lalN
"l
AN
T

{

/CLEAR
ZBETS

(
{
ZBET :

[ 3
HANGED TO GIF 1020 ETC.
RTEST

ZREAD BLRNOG FROM SEAREGH

Z2NE BLOCKNG CAN/T BE ZERQ

FTaELF




5
713
714
215
716
717
720
73
722
7

724
720
726
7R
730
731

P
7383
734
7EE
raetTs)
YA
740
74
742
744
744
745
744
Tay
7H0
741
7H3
753
754
VI
7854
77
7460
761

/73
774
7S
776
777

» 1000
1001
1O0R2
1003
1004
100%
1006
1007
1010
1011

IRV
4420
1465
1617
4004
1413
1617
L PR
500
2203
1040
&1
W
440

1303

&7
7110
7003
A777
1302
1070
J30
Q120
Ut a
1033
1033
A030
20732
n347
2050
HEA7
7200
G772

101
1200
74650
G774
G773

101
1031
1617
1000
1637

7344
Z213
124
&764
FL20
2120
BI04
2213

Rt

JME BROHN

JME T MESAGXY
TEXT /N-
NI
B
LN
N0
u i
A
(N
|
B
L
n
/
FalgE /s
/
ATOGY
Tak FLELDR
AGNTL 70
Gl RAR
TR
JME FOCTAL
GROHNy TAT FIELIR AHET WP NEXT FIELD
TaAl FLO
nea FLELDR
82 COUNTF
JMEP BERTES
TON MSO
TAL ME0
Dea TIME
WATTIN s 182 COUNT
JHE e, ZWATT TILL HEAD REACHES END
197 TiME
SJHE WATTIE
SROONE v CLA JUHECK EnD OF DESTC FlLAD
LT IR
ANIT FE00
TAL R2777 ZTEST FOR EOT CORE
GNiy Cla
SHE ENTIFNT
JME NEOENT

BOELAY s O
LA OCMA Ol RTL
DA TEMPT G4 MEEC DELAY

Tan #7000 ZNESELCT UNLT 7 o REEF HEAD LOARED

DTCATOTXA

DA COUNTE
BIWALT» 1652 COUNYF

SJHME ]

I8 TEMPY

JME BDWATY




P
10172

1013
1014

1015
1016
0L
1020
1021
1022
1002
1024
1028
1026
1027
1030

1031
LO32
1033
LO34
1035
1036
1037
LOAD
1041
1042

1043
1044
1045
1046
LO47
1050
1L O®RL

PR

1053
1054
1055
1006
1057
10460
1061
1062
LO63
1064
L QA
1066

1O&7
1070
1071
1074
1073

HEOO

7000

4420
1 AEY
1o
400
1604
4014
1724
4028
ikl
310
504

1777
3004
1122
3001
6032
HO4%
HO0L
7000
HO02
1248

A7 74
7000
7000
WAV
FGOU
4001
7000
4003

4420
RO
Lblé
2400
Raa
2520
2440

e g1y o0
:J a‘z .\‘.::

a7
a2Q0
URET
2604

7200
3110
&774
1100
4776

JHEP L BOELAY
/
TEMFT» 0
F7000 7000
/
NOENT e IME X
TEXT /0
1.
I
N
N
ar
IR
£
GH
N
/
/
ENKIF NI TAD
nea 2
TAD JMEL2
nee o
KGG
TCF
LON
N
LOF
T

L0

7614
MG WALTER
O
OFR
TAL TONDK
oCA 2
TON
OFR
TOF
s
BANTON» JHS 1

IN

TE

e

LI

T

ER

()

fx/

JME TIONE
76147614
FAUSE/

r'/

ATOG2-CONT LN

s

/

TTENE » LA
BeA TESTA
RN
Tah 7600
SME WATTER

MESAGX

N#X

SNOW TEST

/T RONE

ZEHOULGNT

MEGAGX

Eog FrOG

/MOVE

ZBRATITON
INTERRUST

ANO INTERRUFT EXPECGTED HERE

EVER GET

TO RLOGK O

HEIRE:




1100
1101
11072

1103

L1104

1104
1106
1107
1110
1110
112
1113
1114
Ll
111é
1117
1L LR0
1131
13’)’)
112

jl“4
1125
1126

RNy

1130

N RS

1T1LER
1133
1134
113
1136
1137
1140
1141
1142
1143
1144

1170
1171
1172
1173
1174

R VA

Y176

1177

1200
1201
1202
1203
1204
120%
1206

7000
7000
AT77 4
7001
3773
110
4304
H772

762
46764
6771
w307
G772
7700
H3lé
477
B704
1513
7421
2501
FEa7
2127
RN,
H5E06
13314
A7éED
4774
1827
7041
1110
74640
4770
aLa?
i N,
7400
B7204
1110
1773
L1110
0330

1200
1333
1230
1250
1237
1331
14617
1332

4420
2155
PN PESE
310
4000
1413

OFR ‘iii’
O

JME BETUR
Ak
nea STERQ
SNEXTeTAD F2210
JME GERSUR
JME GOODF
/
GERSURS O
DTcn
REFEAT» ITXA ZNOW TEST SEARCH
NTeF
JHE el
DTRE
BMa CL.A
JHE FLAGOK
JME nY‘IﬂR eS8 ERROR
JMECT SERSUR ZERROR FLAG FOR BLEW
Fhﬁﬁﬂﬁriﬁn IOTEMPNT
Mal.
MG~
Hfh I ﬁﬂﬁﬁrﬁ

lm! i(UUNT
JMFREFEAT
Tal F7000
DTCATITXA GYOR BUT DONT LESELECT
CJME BETUR

TESTITyTAD L ANNRES
1A

TAL TESTR

G20t CLA

JME GERBAL

182 AlnRES

162 ROOUNT

SR

SREXT y JMP T HERSUR
TAL TESTR

Tan STEPG

BEA TESTH

JME TESTIT

s
Errd

Al
/
BERBALY O
JME L MESAGK  /TEST Q
TEXT /Q-~
B
4
B
(N




|'.:l :::.
1207 7206 SF
120 12ROk

L2134 G407 46
1212 1724 07
1213 7300 &/
1244 1110 TaG TESTE
CL2LG A7 JME FOCTAL
1216 1537 TAL T ANDRES
L2L7 4777 JME FOCTAL
L2200 6031 KEF
a2l 5600 JMFO T SERRBAL
122828 6036 KRR
1243 1227 Tan M30
1ad 760 GNA CLA ZTEST FOR KEYROARD 767
LRa2% B776 JHF SEREXT ZRULT FOR G
Ldde 5600 JME T SERRBAR .

/
1227 7471 M307 307

/

s
1230 4778 GOOLF s JME BRELAY
1231 7240 GCl.a CMA ZNOW SEARCH REVERSE
1232 3260 DGA STERGQ
233 4237 JME SETUE
1234 1251 Tan P74610
12305 4774 JME BERSUR

5

ki
1236 BN JME SEARGH

A
)
o
]

AN

iR37 LU O
1240 1052 A P4000
1241 3127 neCA ADDRES
1242 7000 N
1843 1113 Tl TEMPENT Z CANTIRES )
1244 AU04 noe 1 P75 ZBETS DMA ADDRESS FOINTER
1245 1113 TAN M2710
13446 3123 Nea RCOUNT
1247 G637 JME L SETUR
/
1250 STEPFNO
LASL 7610 P761L0 7610

N

LAURZ 7R00 SEARCHyCLA SNOW READ EAGH BLOCK
253 3110 nea TESTQR

12%4 1113 BRCHON TAD TEMENT

L20% 3504 NCa& L P72EE

12%6 1202 Tal PZ2210 ZBEARCH FORWARD

A2G7  AT773 JME WATTER

1260 7410 TN

LRAGL P78 JHF BERROR /NGO REGPONSE

1262 &773 TR

LR2OF 770 Sin Gl.h

1264 H772 JME SERROR ERROR FLaG

1265 1513 Tar L OTEMPNT

L2686 7421 MQL.

1267 7H0OI MQA ZRLOCK NO TO MO

170 7041 CEn
1271 1110 Tan TE
L2723 7640 SZa Cl.
1273 6% SME

]




[P
1274
WAL
1276
12?7
L300
1301
L3302
1304
1304
1305
1304
1307
1310
1311
1312
1313
1314
1315
1314
1517
1320
1321
1328
1323
1324
1328
13db
1337
T30

1331
1332

1333
L334
1335
1356
1337
1340
1341
1342
1343
1E44
13445
T T
1347
1350
135

- 1B

13467
- 370
1371
L3727
1373
1374
1375
1876
YEZ7

7240
TOUHR
FH04

1910

FL Y
110 é
FEO%
110G
K456
14O
3455
L1103
4773
7410
W
GP7R
7L
w7zl
14%6
7041
L0
7 HAQ
8770
1 A5
204l
110%
7650
770
LY

1047
LOG3

4420
LRI
TR
140
2740

116 49y 91
I\J n‘.:: A'.,.

2273
154

27%

474
4P
&H778
4777
WIRE

1400
1474
1417
1436
LhH17
1104
1000
1L40
14637

GOREAY s GLA CMA
TAN 4000
o SR A
TON TESTH
MO
TAN M50
oA I RS
TAD 7754
nea T AR
TAL B4
NCA I F4R00
TAL FYRR0
JMS WATTER
GRF
S
0T R
SiA LA
JMF RERROR
TAL 1 PaR0
£1A

TAL 7754

$76 LA

JME WCOWNG

Tan I PAR0O
CLA
TAL Y754
SNA (LA
JME WODWNG

CME REDONE

/

TONOK » T IONE

TONRX 5 BANTON

/

SYBERR O
MG T MESAGX

TEXT /68

[

sy

GERROR

TR A

JME FOCTAL

DTRE

JME FOCTAL

JHE T SYSERR
/

FaGE

@

ZALLOW EXTRA WORDE

Z1 WORE FAST BUFFER

ZNOW READ THE BLOCK

/NG RESPONSE

ZT00 MANY WORDSG

ZIONT EXPECT 77%4 FROM D186




e (3{:)
1400 2110 REDONE IHZ TESTR

1401 1140 Tan TESTR
1402 11312 Tan M2710
14038 7710 Gy GL.A
1404 G777 JME GOREAD ZREARD ALl BLOCKS
14085 4420 JME T MESAGX
1406 2400 TEXT /TE |
1407 2324 8T
1410 4004 n
1AL 1714 ON
14453 OO E/
1413 4421 JME ¥
1414 4421 JME T GREL
L41% Galé JME T ot
1414 242 (G0
/
1417 4420 RERRORy .M T MESAGX SR
1420 2255 TEXT /K-
1421 2205 RE
1422 104 Al
1423 4004 I
1424 2382 KRR
1480 1722 DR
1424 2308 R
1427 14L7 10
1430 313 CK
1431 H401 44
CLA3YE Ha402 R
1433 vave 4
1434 /
CLARE OGNS JMF ARVANG
1434 4420  SERRORy IME 1 MESAGX g
1437 2ABHG TEXT /G-
1440  Z30%  SE
1441 182 aR
14432 310 CH
1443 400% I
1444 2220 KRR
144y 1722 OR
1444 7202 i
1447 1417 L0
1450 313 COK
1451 S401 4
1452 5402 1
1453 7240 ¢
1454 /
1455 1110 ADVANCy TAD TESTAO
L4%4 4776 JME FOCTAL
“1457  &74) TRA
14460 4774 JME POCTHL
14461  &772 TR
"LAGY AV JME FOCTAL
las3 2110 162 TESTQ
1464 1110 Tan TESTR
L4612 TAN M2710
1466 7710 OFa Cla
14467 5305 JME SBERMOV
1470 G671 JMEL et
1471 242 Gty ZREFEAT THE TEST SEQUENCE

W




&

1 A7E
1473
1474
L4735
1476
L4777
1500
1501
1502
103
1504
1O
1506
1507
1610
LEL
1512
E513
1514
1574
187
1576
G777

Q4420
D45
YN
2204
4003
1785
1624
4027
sl

1607

1110
7000
3110
1160
477
7000
7000
W74
154
14617
1637
174

WEDWNG » JME T MESAGX .ilfl

TEXT /7

Wo
[%11
G
Oy
NT
W
t{3
NG
/

SERMOVTAD TESTR

IAG
nea
Th
JME
QPR
DR
it

SEARCH FOR THE NEXT RLOCK
TESTQ
7400
WATTER

SRCHON




+ FALM
KOUT -G 10
X
KIN-
X

X

X

B

KOF T

T ACELM 74

VA
YL
7730
7H34
7401

17
a4
20
100
104
200
240
4 260
301
370
374
400

G0
h

GETOGOy HETELY # SIF L0 8FIOY

S

/7

ZTO0G-ROUTINES FOR FTOG

ZLOAD FIOeFTOGE » « SAVE FTOGIQ-27003200
/!

/
M@L.=7421
10l
TV AE \
CTA L

e

NTHF=6771
DT B=&7

UTOGX

MABK=

FODUNT

s

MESAGX=20 \ e

GRLF X321, : Lol

TYFE X2

00T X

OCTALX

/

KE0

TIME 0

M43y 3

May -4
50y 50 \

M1A4y 144 \

M3y 377

/ )
Pl el”

[+ 44y A4 )
P20 20 ,
Pl OOy 100 !
FLGAy 104 !
o0y 200 '
P40 240

FR&E0y 20

FAOL» 301

FEA0. 370

E74 574

400y 400




5

1734
1737

1746
1741
1742
1743

1744

4

2000
2001
2004
2003
2004
2000
2004
2007
2010

- 2011

2012
2013
2014
201
2016
2017
2020
SO
208
2003
2024
202
2026
2027
2030
2031

o 2032

2OXE
RORX4
DO
TR036
DOXY
2040
2041
2045
2043
D44
2045
2044

7600

PE7G

1074

2200

3132
.9 B
1273
2123
7240
LO%W2
3504
173
JEHOH
LEG4
2010
1274
2011
LL2dé
410
Ll2é
1364
3124
POL1
SRl
1064
263
1132
4242
&7
124
1Lla4
7041
L1

é
2440
4307
AL
140
JLan
{7 b
ZHG0

e 4y 11 2
!..J A'.). Wl .\‘.’.

7600
/7
MEOB » =20
/7
PRENTA O
TAL ACCUM
MG FOCTAL
JME T FRINTA
S
TTEMF» 0
FAUSE /
/
/L0
ZFDE-8 ROUTINE
/
SKEFL L6752
/
XETOGX
10
/
*2000
BEQUENy O
0EAH ARES
nea COMPAR
TAL M370
NCA REOUNT
Cl.A& CMA
TAL F4000
nea § s
TAL M370
neA T FY754e
TAL T FY7SE
nea 10
TAD MA00
nee 1
FILLy TAN FRELOD
nea 10
TAL FRELOD

T

ZBAVE

ZGOUN

AENET

ZONLY

AT

ThS

TER FOR OMA-LF

TALLZE

 THE FLOFRY DISE

SONTROL CODE FOR FRIG

USED ON THIS

A POENTERS IN CABE

ALLOW 370 WORDE DMA

OMa BUFFER

L0 FROCES

TAN
R
Riv4
S
Tall
JME
FOINEX
JME
Fe g
NeGa
T
[
CTAD
AN
GEA
JME
Tal
Tan
DA
JMG
HNA
JHP

B G TER
FREL O
1l
FILLL
P7776
WATTLO
v TAL AREG
WALT IO
Gl
REGTEM
REGTEM

COMPAR
MAGEK
Glad
R
COME AR
Fa0
COMPAR
KEYTES
L.
GEQREND

/374 TH U-PROGC,

ZTNITIAL LK

ZAOGKING FOR

SCOMPARING UP
JEXLT

LRI o

A BPECIFIG

A

Y OREG.

FUNGT TON

L G

FOR LETTER GO

JBOR

sl

NEEDED




F* &

2047
2050
205
205
2DOUX
2054
2065
2004
w0B7
2060
2061

2062
2063
20464
204675
2064
2067
2070
2071,
2072

2073
2074
2075

2074
2OV
2100
2101
20
2103
2104
2105
2106

2107
2110
2111
21082
2113
2114
2115
2Lié6
2ALL7
2120
21213
2123
A1a3
2124
2125
2L2E
A1R7
2130
2131
213
2133
2134
R v

w136

B2

4421
L
477’7
1062
JL27
1273
F123
9600

&76b
1274
3611
2011
N
6758
H344

dhha

7410
7400
7471

4031
5305
6036
1075
5474
7001,
5676

4420
1105
1740

SR
2217
2254

154
2203
1785
1Lo24

Ay

P A e

- G507

14

30
2000

324
7300
1132
K777
1047
LR,
A7
1id4

82 RCOUNT
SJHE GERNEX
S PASTIT
GEHENT e JME )
Al AREG
JHE FOCT ML
PASBTITTAD 4000
LA ABDRES
TAN M3I70
DCA RECOUNT
JMP T BEQUEN
s
WALTIO O
TTEAallTXA
Tai M40
nea L
rsE 1
JHE e
SRPFLL
JMEC ERR
SMEL WATTIO

CRIL,

-/

ME70 9 ~370
MAO0y -400
M30O7 ¥ 307
/

CREYTES O
7200

Cl.A
K&
S
RIRE
TAN M3G7
JME T KEYTES
NOKEY y TAG
M T KEYTES
/
ERRI O
JME T MESAGX
TEXT /1
0
R
Jk0)
Fy
Ay

(F{

NOREY

THN
JMG
TAn
T
JME
TAR

ARED
FOCTAL
F370

RCOUNT
FOCTAL,
REGTEM

X

ZREADY TO CHECK DMa LF LSED

ZXMET A FUNCTION YO FRUG
IToLovs oF

/GIVE TIME

ZND RESFUONSE

ZTESYT FOR 7G7

ZL00K FOR LETTER G TYFED

ZEXET WITH ZERD LF G SEEN




7
2137
2140
2141
2142
2143

- 2144
2LA4%
2144
“2La7
21%0
2151
2102
2153
2054
2155
21546
2157
2160
2161
21462
21463
2144

2165

21446

<2174
2177

"2200
2201

2202

4777
L12E

&
4777
G707

4420
10
D514
1740
614
o7
6154
1417
354

7240
1262
4777
1274
33465
G AN

H200

L6377

7200
H746

JHMEG
TA
AN
JME
JMIF
/
[l e O
JME

FOGTAL
COMPAR
MASK

FOCTAL

A B K

I MESAGX

TEXT /06

i

()

1.,

A

1y

.G

[N

s
Cl.A
Tan
JME
Tal
NeA
Ml

/

GMa
WAETLO
FOCTAL
10
TEMPEX
IOTEMPEX

TEMFEX s O
BESTEF O

/

PGl
FLCOyO
Gl

DTCATIITXA

ZRAORKARORTE ST STARTS  HERERORRRRKKR KRR KK

ZRAGK TO ENTEX

HTAAy BOA  TEME
LSZ YEMP
JME el
Cl.ey CMaé
OTLE Z8ET
Tal #2774
JME WATTIO
[ IR G L

AN P2700

2203 3074 TE
2204 2074
2208 HB204
QA046 7240
2207 6774
2210 1064
2211 4277
L2120 6701
2813 351

ZUWBTT TELL O INTEX OK

FrLELD 7

JLall. FRUG TN U-RFROG.,

ZLGNORE TGOL INHy TRAKOO

2214

221

Ao N

2216
AN v
2220
eyt

2
s

= W
RA2E
ey 7

N &y W

2230
2231
sy
Al M) AL
2233
2834
QR3S

124
1124
1041
78650

[ L0

o FNag \.j 1
4420
103

200

761
4027
QA7
1607
HOTR
7211

LM
TAN
Tan
HBNA
S
JME

REGTEM
REGTEM
100

CLA
TESTRR

I MESAGX

TEXT /nk

Afl
-
G
fRE
Gl
W
Y]
NG

LA




6
DB
DRV
2240
f’i’al
‘)‘54’}
R4
. pR44
QR4
22464
LY

2290

2201
2252
oaEsy
2254
Qry

22HB
2206
aRE7
2260
AT N
ARG
TS
LY
2R
Db
22V
2RO

2271

2278
2273
2274
SE7H
276
2277
2300
2301
2302
2303
2%04
2305
2306
2307
2310
2311
231
SR
2314
2315
"2314
2317
2320
RN
2322
LI PN
2324
DELG

2326

Iéﬁ4
L4
””0
761
7EH00
106
4774
H76l
4774
LLa24
4776

1337
4777
1340
A7?7
H7G1

343
7640
G278
A420

202
B
1740
2403
L7261
4011
1610

FR0O0
&H774
1066
J004
X126
1342
4 /f -.!

7200
LO&&
3006
1343
477G
700
1346
3006
1344
4775
7801
27274
F126
1066
X004
1350
4778
7200
1040
X774
F12é
1352

@

Tan P7774
SME POCTAL
UTEa

JME FOCTAL
TAL REGTEM
JME POCTAL

TESTRRyTAL PFL&G /70 TO FRUE FOR HANDESHAKE
JME WALTIO
Tan F7120 GO0 TO FRUGCY YO SELECT FDISC FOR
MG WALTIO
TESTOO y RIREGL
AND 40 JTESYT “SELECT QK7
BLa CLA
SME TESTOD
JS T MESHEX
TEXT ZHR
~N
0
TG
(31
I
NH
/
/
ZNOW SEND A SEQUENCE OF TESTS
TESTIN CLA
0L
TaD F2777
NCA MABK
Deey FRELGD
TA FLLO A4 FOR U-PLITEST REGI
JME SEQUEN
Cl.A
Yol P77
NCA MABK
TAD 40 /20 FOR U-P3TEST DISREG
JME SEQUEN
LA
THO PE777
LGA MABK ARET & T8 AN LINFUT
Tan PrHo 724 FOR U-FITEST REGDT
JME SEQUEN
Gla 180
nea BESTER
NEGA FRELDD
Tah #2277
NGA MABIK )
Tal FE2600 100 FOR U-R3LOW 8 BITSE OF IMA
JME S BEQUEN
CL.i
Tl FEO
nea wESTER
Nnea FRELOD
TA PFP2410 104 FOR U-F#§ IMAHT FROM PFOF 8

SELECT

ORD




C2E73

~ 2415

[ ‘IIE’
Q327 A7V JME BEQUEN

DR300 7201 Cia Iat
2331 3774 NeA BFSTER
A3X2 1044 Tan P30
2I3F 0 FLR6 HeA PRELOD
D334 1347 Tan PF7200
CABRE APT JHE GEQUEN
233 BTTS JME CHRZO0

ZINTTIALLZE DMa BUFFER TO RANDUM
ZOHECK DMAHY TD POk
/200 FOR U-PROG

/
160 1609160
7120 P7L20y 71320
2341 120 PL20y 120
2342 110 F110+010
2343 40 40540
2344 G0 P00
34 2 PR
/
FG777 G707
F7200 7200
FFZ6005 7600
27007700
FR2&6109 7410
/
F el S/
/
ZEEOR
/

SRR
D340

2346
D347
23HO0 7600
2351 7700
2IHL 7810

N
7200

2400
2166
2000
1637
2062

2374
AR

a376
2377

2400
2401 BL25
2402 1ARY
2403 &3
2404 310
2405 110
24046 LLEN
2407 74640
2410 4254
2411 4031
2432 Ba2Y
2413 40346
2414 177V
7650

1040
DA COMP AR

NEX200 TAD T ADORES
ANKL F7760
ReA THAVE
TAl THAVE
TAL COMFAR
826 LA
JME ERROER
K&
JMEP NOTGEE
KRE -
Al M307
GNA Cla

JRECETVED WRONG CODE

2414
a4

- 2420

2421
AL I
L PR
2424
A2
2424
2427
2430

G231
312
1040
JLa%
4776
74650
SR
2127
2127
G20
HRAXL

SMIP

TESTWE

ZEXTT L 618 TYRED

NOYGEE » TAD COMFAR

Tl
DCA
JME
GNA
JM
[R:¥4
162
JME
SME
/

20

COMPAR
REYTES
.n

TESTWE
ALTHRES
RUOUNT
NEXZ200
TESTWE

JREANY FOR NEXT NUMBER

ZEXFEDT & SERIES 727097760y 7700rETC,




3

2431,
BAE3
243
2434
RAF

2434

. D437

2440

- 2441

2442
2443
2444
2445
2446
2447
2450
2450
QA
2453
24054

2405

245046
2457
24460
2461

. 2462

24463
2464
C RAGE
2464
2447
A870
2471
2473
2473
2474
2475
2474
2477
LHOD
2501
AEG
2903
2504

2503

2506
2507

T RGO

2511
28912
2513
2514
2918
2014
2517
2920

1044

1647
7041
1&40
7HU0
H306
G241

4370
44320
2703
1740
411
414
A7 24
4033
2417
2040
AL5
141

N304

4420
401,
2401
400
2205
113
4008
DaaR
1L7ea
VHOH
FG20
503
2454
717
2400
102
7041
é
AT
Litd
6
477G
BEH6

1044
3124
1036
3004
LE3H
4774
1063
Flas
1527
Jill
11l

Tan 370
Gy
Tal I F4370
ONA CLd
JME TESTFF
JHFE WORAD

7

437054370

WOBRADY JMS 3

TEXT ZWG

]

il

[iN

J“]"

"
o

T
3::‘
Y
fl
/

MESAGX

JMETESTEF
/
ERROBK y O
JME
TEXT /ha
T
8
N
AK
i
[N
ORr
#E
X[
EG
Ty
(50
T/
Tan COMPOR
GIn
AN MASK
JMB FOCTAL
TAD TSAVIE
AND MAOSK
JME FOCTAL
JME T ERRDBK

MESAGX

1

TESTWC » TAN P30OL /CHEGK

WORYE 370 UNTOUGCHED

TESTFF» TAG F301 ZCHECK DMA-LOW 4 BITS

neaA FRELOD
Ten PL7

nea MABK

TaD F771.0
JMS BEWUEN
Tan P77460
neca COMPAR

FENEXT s TAD 1 ALDRES

NCA THAVE
T TEAVE

Zudad FOR U-PROC,




Al

2522 7001 1ac

2023 & ANDE MAGBK
i 74640 84N ﬂLﬁ

4204 SME ERF

7000 OFR

23 1127 Tal ALDRES

2530 1040 Tan 20
2E31 0 3127 nea hIﬂde

Toan3a 212% 182 COMPAR

233 NH314 JME FENEXT

2034 8773 JMP TSFEET

DEXE 7710 P77LO7710

/

|
(0%
s U
f,:: 4)} 1 L'J'-« rﬂn [.:UMI'AI'\'
15

REIE 2EO0
2574 2000
2ETY 6B
AEVE ROTE
BEFT ROV
FAGIE
7/
MUY:=740%
MQL=742
WY L=7407
/
2600 7240 THSREEDSCLA CMA  /NOW MEASURE BISC PERIOD
R601 1042 TAN 4000
2602 3HOA - DCA T FYES
R60F 10464 TA FP770
2604 4777 JME WALTIO

TR0 L2764 Tl F2330 J=284 FOR U-PROC,

206 HT746 DTCATITXA

2607 1033 TAD MU0

2610 1033 TAan ME0

2611 3030 DEA TIME

2602 30746 NCA TEME

2613 2076 TSZ TEMM

2614  H213 JME -l

2605 2030 T&6Z TIME

26146 W23 JME -3 ZWATT FOR DISEC PERIODS
/

2607 A420  IME 1 MESAGX

2620 411 TFXT /00

2621 2303 8C

2622 4020 o

2hHES U ER

2624 1117 10

2H% 440 I

2626 2310 8GN

2627 1728 0Ol

2630 1404 LD

2631 4002 B

2EED H40

263%  bHlb4 Lb

D634 HEHE b
D6FE GOEY O »
NERL  HEAL - ‘5%fuf 7/?)
2687 6678 6B

2640 G660 40O
2641 401% M




o,

aha
2HA3
2644
ah A%
2hah
De&A7
2EHE0
et 3w h
2652
S&HEE
2454
2
whSs
2HE7
2AHEQ
244
2héHR
2HHB
2664
REELY
Hbhdh
AE&HT
HH70
2677
Q272
a7y
2hH74

2E70
Qb7

2677
2700
2701
2702
27039
2704
2705
27064
2707
2776
2777

2373
1123
4000
1452
7040
7420
1323
7407
HAO
7300
7407
1750
277
74407
144
AR277
7407

12
4277
1279
4422
1367
74l
4277
1774
3074
BA7 4

JANTS

7330

RO
PE
1045
A4
1507
P4
5677

200
206

¢
b

/
I::'
f
7
f

/

K

.
3
g

EFE -

Tan I 4000 FERIOR T8 NXIOVY?/ 16
M ZNMA GIVES COMPLEMENT OF NO. HERE
MAL. MUY

LAR2E ZR077/4 (/L.06 FOR 1,046 MHZ CLOGK)
IAVE) -

420 NIV, BY 400 TO GET ANG,XLOMBEG.
Glé CLL

Oyl

1760 /100078

JME PRIN APRINTING IN DECIMAL

nvl

144 /1008

JME FRIN

oVl

e 71078

JME PRIN

Tal 2854

SME T TYPEX

TAD REMATN -

MaQL.

JME PRIN
XETF»TAD FIO

noe TEMP

JMPT TEMP
Gy 254
7ERGyTEI0

RINs O

nea jREMALN
M

TAn 260
JME T TYPEX
TAD REMAIN
MQL.

JHME T PRIN

EMATNY O




AL @
XKOUT-S3FTES . /I: R 3

X
¥IN-BITOGOyBITELY ySIFTES M e /3//

X r 7Y
X

X

XOFT-T This holds Fhe Aead down and

ACCUM 74 moves Fo any ,Lm.c.,é/m malley whalt
/ d15C Foyrypmal 4 used.

/7
JTOGO-ROUTINES FOR FTOG
/
MQAL=7421
MQA=7H0 .
RIOREGL=&675]
NTRA=AZ4H1
NTCO=ST 6
ITXA=&744
OT&F=a771
TR =77
LTLB=&4774
GIOF =620
CIF=s202
/
FTOGX =4
UTOGX =S
MAGK=&
FCOUNT=?
/!
MESAGX =20
CRLFX=21
TYFREX=22
FOCTI. X33
OQUTALX=24
/
x30

30 TIME »Q

X1 7775 M3y-3

32 7774 Mbdy4

33 7730 MI0Oy-N0

34 7434 Mladv-144

35 7401 MEFT7y~377
/

36 17 Fi17+17

37 44 44544

40 A0 FR0»20

41 10O 100y 100

43 104 F1LO4y104

43 200 FR00«200

44 240 PR4A0 240

45 260 FRAEOY 260

44 J01 P301+30)

47 X770 P30 370

50 X724  P374,374

i 400  F4Q0 400

52 4000 P4000:4000

WA AN04  F4A00454004




Fa
G4 4016 FA01LHy 4016

5 4200 F4R20054200
56 AR01L  FA201,4301
w7 7040 F7040,7040
A0 70T0  P70G0 700
61 7654 P7465A 7604
62 7674 F76EV749 7474
&3 7760 F776H097760
b4 TITG PTITI0TT0
&5 PI7A R777Ay7V7A
b TT7T FTI?VINTIIV
&7 70 F70+70
70 10 1Oy 10
71 7770 MiOy-10
73 COUNT O
73 KTEST»O
74 ACCLUM O
7% TEST O
76 TEMF O
77 TEMF2»0

100 74600 F7600,7600
101 5001 PG00 ¢ H00)
102 7210 P7210y7210
103 7220 F7220,7220
104 77595 F77S%Gy 7705
105 7754  P7704y7704
106 7410 F7410+7410
107 2R M7EG5L T I06
110 TESTRO
111 TSAVE» O
112 5070 M2710y-2710
113 74 TEMPNT TEME
114 V776 M2y-2
115 7746 Mi2e-12
116 7930 MOy -AN0
117 HTEMF O
1320 COUNTE » O
121 FCOUNT O
122 5402 JMRIZJIMP TR
12 RECOUNT » O
124 REGTEM O
125 COMPAR O
Laé FRELON O
127 ANDRES y O
130 BYTE YO
131 130 BYTPNTYRYTE
132 ARED» O
/
JTELO0R RETURNG 10 CALLARyUNLESS KEY
ZCORRESFONDING TO ‘TEST/ 185 PRESSED
%1400

1400 THLOOF O JTEST FOR SCOFE LOOK

1601 3074 nca ACCUM ZGAVE b

1602 2073 162 KTEST

1603 6034 KRS

i604 7041 GIa

1605 1073 TON KTEST

1606 7600 GNa CLA

1607 U213 JHPLOOF

1610 Q200 THZ THLOOR

&nin




i:.3 @
1611 1074 Tan ALCUM

1612 U600 JMP T THLO0F /NG LOOR
1613 7240  LOOFyOLa CMA
14614 1073 Tan KTEST
1615 3073 Dea KTEST ZREPEAT
16146 G600 JMP L TSLOOR
/
/
1417 WATTER O ZSTART L/0 QFERATION AND WALT FOR FLAG
1620 4746 DTCAIDTXA ZEXTITS TO CaALL42 TF NO RESPONSE
1621 1033 Tan M50
1622 3030 NCa TIME
14623 46771 WAILTLTSF ZUALT 1 SEC
1624 7410 BRE
162% G233 S OROUT - /FLAG SEEN
1626 2072 182 COUNT
1627 G223 JMP WALT
1630 2030 THZ TIME
1631 D223 JME WALT
1632 G235 JHF WERR ZND RESFONSE
1633 4772 ORKOUT»DTRRE ZTEST ERR. FLAG
L634 7710 8Fa CLA
1635 2217  WERR»ISZ WATTER /ZERROR
1634 G617 JMF T WALTER
FAUSE/
/
/TELY
ZMESAGE FACKAGE WHEN FOCAL NOT USED
ZCALLTIME MESAG
/ 00#-r|zzx.r /#000/
/
SH.=7413
/S
/
1637 FOCTAL O
1640 7421 MaLl.
1641 1032 TAD M4
1642 3121 Nnea FCOUNT
1643 1044 TAD F240
1644 4422 JME T TYREX
1464% 7413 PRNySHL
1646 & 2
14647 1040 TAD 2460
14650 44238 JMB T TYREX
1651 2121 162 FOCOUNT
1652 5245 JME RN
14653 G637 ST OCTAL
HIERE = o
/
¥POCTLX
23 1740 PRENTA
/
XOCTALX
24 1637 FOCTAL,
/
AMESAGX
20 1484 MESAD
*ORLFX
21 1704 CRLF
XTYFEX




14654
14655
1656
1607
1660
1&H41
1462
146463

14664
1665
Léad
YTV
1470
L&zl
1674
14673
14674
1675
L4676

1677
1700

1701
1702
1703
1704
1703
1706

1707
1710

P |
1712
1713
1714
1715
1716
1717
1720
1721
1722
1723
1724
1729
L7264
1727
1730
1731
172332
1733
L1734
1735
1736

1711

4301
16G4
prpedt)
7421
4264
42464

5286

s a

7413

1
7450
G604
1277
7500
1041
1300
4311
Gh4b4

7740
140

1310
4311
1307
4311
B700l

A,
215

3344
74604
7001
7H50
Hx24
1344
6044
6041
KN
7200
AH03 1
H711
&3R4
1337
7640
G711
&HO33
&H203
G746
W34
7HO0

TYFE ([::)

/

¥MHERE

MESAG O
JME CRLF

FRINTTAI I MESAG
182 MESAG
MQL
JME CHARF
JME CHARF
JME FRINT

/

CHARF O
SHL.,

]

SNA

JE 1 MESAG
TAl M40

SMA

Tan F100
TAD 140
JME TYRE
JMP T CHARE

/

M4y ~40

140140

/

CRIF YO ZFRINT A LINE FEED
TAD PR2L0
JME TYFIE
Tan F212
MG TYRE
JHF L CRLF

- =

PRIy 212

AL Gy 210

/

TYFE»Q /FRINT A CHARACTER FROM AC
oA TTEMF ZIF GW.0 SETy INQ TYFING
1.A8%

146 JTEST 6W. REG, ALL 178
GNA Cla

JMFOTRY

TAlL TTEMP

TLS

TG

JME e

CLé&

TRY yKSF
JME T TYPE /ANORMAL EXET
KRE
Tl M203 JTEST CTRL-C
824 CLA
JMET TYRE

QUITIT KOG

CorF eI

LTCATITXA ZRE SURE UFROC I8 TN NORMAL

JMPT bl
7400

FLACE




200
201
202
203
204
20
206
207
210
all
LR
2313
214
285
216
wl7
220
221
228
JEHEN
224
b "}5

A

226
e

230
231
233
233
254
2
23b
X7
240
241
242
243
EET
245
246
247
250

JEPE

1074
4237
/40

7300
4420
2205

104

4017

Léaila
X4l
4120
DH24
4024

e
2440

401
2363
AGLL
16540
2hHlh
1124
4060

443
23005
2440
2422
103
1340
1617
G640
617
2240
R40F
2304
4004
L1323
340
1Lié
4023
2711
2403
1040

2205

)

MROF 203

7/

FRINTA O
TAD AGCUM
MG FOCTAL
JME T FRINTA

/

TTEMF y0

FALISE/

/

JFETES |

/ALLOWS FLOFFY DISC HEAD TO RE

/AN UNFORMATTED HISC.

ZUSE FIF 8 SWITCH REGISTERS TO

/

MQL=7 42

MEiA= 75O,

MUY =740%

K200

CLA CLL
MG T MESABX

TEXT /RE

A

0

M.

Y

! |::'

T

T

ES

.

ni

B0

i

N

UN

IT

0

/

JME T MESAGX

TEXT /8E

T

TR

AC

K

NG

FO
R
TE
N
Ii
I8
¥
N
&
WI
TG
H
RE

LOALED AND STERFEX ON

SELECT TRACK NO.




&
eV
ey
e o

LN

W Iy
i
A‘I ,\J 4

vy e i
:\‘.:: b :'J

204
257
260
261
262
263
né4
263
Db
ah7
2e0
271
]
273
274

275
377

400
401
4025
403
404
405
404
407
410
411
412
413
414
415
Alé
417
420
421
422
423
A4
A5
426
427
430
431
A3
433
434
43
436
437
440
441
445
444

711
Q324
v
2300
4458
4430
2022
a3
2340
1305
3140
2710
14
4022
uo1
431

46036
4031
G273
G777

400

7200
1113
X504
G778
104%
746
4772
7700
H206
4247
1240
6766
7604
1262
7700
5244
7604
7425

20
7701
7041
1071
3263
1913
7420
1264
J010
2010
PR
1%13
Lad3
7710
HaLa
Laél
&H7 6

G2la

GY
8T
kR
8/
JMG T CRLFX
JME T MESAGX
TEXT ZFR
6
i
K=
Y
Wi
N
I
Ea
ny
/
KIRE
K&F
JHE
S NEXPAG
/7

P GE
NEXF GGy LA
TAn TEMFNT
e I 7785
nYLE AFIELD
TAD P200
UTCAITTITXA
OTRER
SMA DLA
JMP e
JME DELAY
FORWy TAD P210
DTCATINTXA
TESTF ¢ L.AS
TAD M11lé
H5MA Tl
SHMETOR
(=15
Cal.CUL y MG TMUY
23
CL.ATMAA
Cia
TAD
(1M
Tl 1
M.
TAn
nea
I82 10
SMEP e
TAD T TEMPNT
Tah TORGET
Sha Gl.a
SHEFORW
BHARWAR  TAD 410
DTCATIITXA
SR TESTE

M10O :
TARGET .
TEMPNT

MML00O
1O

ZUALT FOR

@

ZUalT FOR KEY

JGET IMA ADDRESS FOR SEARCH
0

ZMOVE TEST DISC TO TRACK O
ERROR CODE

ZBEARCH FORWARYE ON NISC 0~--~NO ACTUAL READ TEST
ZBEINCE DISC WILL BE FOUND ENABLED.
ZREAD BWITOH REG.

ZMOVE ONLY TO TOF OF DISCOTRALCK 78D
ZCALCULATE CENTER HBLOCK OF  TESIRED TRACK

/G0 TO CENTER OF TRACGK

SET 300 U SEC, DELAY
ZOTHFLAY BLOCK NO.

ZBLOCK NO. TOO SHMALL
/SEARCH BACKWARD




By
444 1362  TOF»TAD MLLlé
A4L 7041 CIA

446 D2l JHP CALGUL
/

447 BELAY O

450 1032 Tall M4

451 3076 LCA TEMF

42 3010 neay 10

AT 2010 I6Z 10

4854 WHHG3 JME el

455 20746 182 TEMF

A%d  GEE JME 3

A4u7 G647 JMF T DELAY
/

4460 210 FRI0Y210

461 6L0 F&10»610

462 7662 MILby-L14

4463 TARGET » O

464 7700 MMLOOy 100

L.OAT %

J.0AD

KIN-BIFTES

X

BT

+BAVE FTESIO-877y16005200

+FTES

READ ONLY DIRUT TEST 0ISC IN UNIT O

GET TRACK NO. FOR TEST DISC IN SWITCH REGTSTERS

FRESS KEY WHEN READY

+FTVE

[ TES

READ ONLYPTEUT TEST DISEC IN UNET O

SET TRACK NO, FOR TEST DISC IN SWITCH REGISTERS

FRESS REY WHEN READY
+FIR
KOF T~

XQUT-D7FTES
X

KIN-G ¢ FTES
*P\
K OFT -

+




F LM -
;«:cn}‘r-'--ﬁsmmm @ FR 12 -TanME /0/77
KIN-GCONA» &3 TELY » 6§ MAKE y § § MAKD )08 MH 2

%
%
*
x
KOFT T

ACCUM 41

/
ZRSORRK KK O R R RK AR R ROKAAORRBAVE. MARK TO- 157733200
ZCONA-MINIMUM SET OF CONSTANTS
/
MESAGX=0
CRLF =20
TYPEX=23
FOHT L X 28
DGTAL X224
/
GBHL=7 413
M@ =742,
MRA=ZEOL
GBIKFFL 3 b2 0
FTRE G L 7
NTRA=6761
NWYCA=6762
NTX A7 b4
DTSF=E?7]
DTRB=ET 72
DTLR=4774
/
CLIF=4201
CIF=&6202
/
*30

30 CHAR O

31 HEXBFL.» O

32 HEXBFHy O

A3 ALDLO O

34 ALHL O

B - BYTEYO

36 35 BYTEFNTyRBYTE

37 TEME # O

4 COUNT ¢ Q

41 AGCLUMY O

42 TIME»Q

A% IVEA P7IGAy 774

44 FOOUNT » O

A P7EE PPPNSy77ES

Ab 7?7774 May-4

47 TV7R Mby-b

50 7730 MOHO»-U0

51 A S VA

b 240 240240

N3 26O PREOCLEO

L) 10O FLO0»100
/
FALGE /S




B

L]

5é
e
&0
&l
4
63
&4
&%
&é
&7
70
a2l

e
Aee

24

a0

21

7421
1044
JG44
108
44232
7413

"

2044
HOH 3

L IWTY

73
117

127

4117
1473
2078
7421
4102
4102
G074

7413

o
7450
haza
2L
7500
LO%G4
1116
4127

HHOY

7740

/
ZTELY

JMEBAGE FACKAGE WHEN FOCAL

ZGALLEIMS MESAL
/s d TEXT /st
/
BHL=7413
/
/
FOCTAL » O
M.
TAL M4
nea FOOUNY
Tl #240
JMS T TYREX
FRN » SHI
w
TAL 460
JHE T TYPEX
T62 FCOUNT
JHP RN
JME L POCTAL
HERE:= o
/
*POCTLX
FRINTA

/
*0OCTALX
FOCT AL

7
KMESHAG
MEGAG
*ORLEFX
CRLF
ATYFEX
TYE
/
KIHERE
MESAGY O
JME CRLF
FRINT TALD T MESAG
PHZ MiESAG
MG
JMG CHARF
JME CHARE
JSMP PRINT
/
CHARF» O
SHI.
W]
HNA
JMEP T MESAG
TAL M40
HMA
TAD R100
Teyl Fi40
JME TYRE
JME T CHAREF
/
MAGy 40

NOT USED




Llé 140 1409140

/
117 CRLEFs O ZFRINT A LINE FEED
120G 1126 Tan 215
121 4137 JME TYPE
Ta@  LL2% Tisly 21
123 4127 JME O TY R
124 BHEL7 Jr T CRLF
/
12% e R T L B R
12 é D1 PRISeRLE
/
1237 TYREyO  ZFRINT A CHARACTER FROM AC
130 3L42 Ly TTEMe ZTF BWL.0 SETy INO TYPLING
131 7604 l.&%
132 7001 TG ZTEST SWe REG, oLl 178
133 74650 GNA CLe
134 %142 JHE TRY
185 LLéR Tal TYEME
134 4046 TG
137 4040 TGF
140 SL37 JMF el
141 7200 [
149  HOFL  TRY KEGF
143 HHRY JME TOTY R ZNORMAL EXTT
144 6034 KRS
14% 1LLSS TH M203E JTESY GTRL -G
t4d  THAQ G526 LA
147 HBHA7 JMPL TYRE
150 &A0%2  QUITIT KL
191 4203 COFIGIF
LH2 &744 BTEa 0T XS JRESURE UPROC TS TN NORMAL Fi.aCE
19% HH%4 N E [ I 1§
154 7400 7400
/
e TS MRO3 203
/
T PFRINTA»O
157 1044 Tall ACCLM
1460 4055 JME POCTAL
161 BENe SMP T PRINTA
/
Léw TYEMF O
Fat)st s
/
S MAIKE
JURTTES FORMAT ON FLOPY OIS0y
ZTESTS THAT ALl BLOCKRS CAN BE [ BRARE
/
*A00
D00 7200 MARECLA
201 4420 JHE T MESAGX
200 2025 TEXT /U
203 2440 7
204 254 Bl
2O 114 AN
204 1340 R
207 411 0l
210 2303 8O
211 4011 T

o
’
i
L




F4
212
213
214
2L
216
217
220
231
MR ]

Pyt

ey

Hoe Moa e
224
e
Al K
226
ey,
e Ko

230
231
N
Hor Aef Ko
233
234

YR ey
Al
AR

2

Bt
259

2046
257
260
261
263

2463
D&

Q&G
2béb
267
270
271
273
273
274

14640
2516
1124
4067

4420
2308
2440
QID2
Ll24
540
116
440
617
LI R
L4
A2
2711
2403
100G
2300

Y
73RO0
4774
4420
1371
H7464
3042

&7
7650
505 4
RO4R
5244
52 65
3042
67%1
10264
750
5307
204

Hols J Hl
WU

GRS
31460

44220
L&Y
4022

G2

2017
1623

T
UHaS

G4
QG20
7727
2240

2405

N
Ui

T

7
/

JHS T MEBAGX

TEXT /%
T
Wi

Y
o
AN
L
)
KM
AT
4
Wi
TG
HE
8/
/

HTARTE JME SPEEDNT

oln CLL
JERN W&

GORyIMS T ORLFX
Tan F7260
DTEATITXA
OeA T EME

/

WALTy ROREGE
GNA CLA
JME ZEROED
T6Z TIME
JHF WALT
JMENOTHIN

ZEROEXy DCA T IME

WALTY s RIREG]
TAL 3160
GNa CLA
JP 0K
167 TIME
S WATTY
JMP ROTHIN

/

F31LE60 3160

/

NOTHENy JMS 1

TEXT /N

R

&

=}

N&

e

o5

ET

Ly

T

[

TE

ZOHECK DS
ZFORMATTING COXE
ZFORM CLEARS REGL

T4

JTEST 994 I FORM

MESAGX

&R T

START




F:lﬁ @
302 4014 |

303 1703 OC
304 1377 K?
30% /
2046 G200 JHE MAKE
/
©BO7 4420 DRy JIME 1 MESAGX
310 617 TEXT ZF0
311 2215 kM
312 124 AT
313 2411 0TI
14 1607 NG
318 4100 1/
Zle 1372 Tal M1200 ZBET 20 SEC DELAY
317 3042 NneA TIME
32O &7G2 WALTEy BRPFL
X211 7410 1IN
22 G776 JMP ERTEST
323 2037 182 TEMP
324 G320 JME WAETE
325 1042 TAD TIME
326 7421 ML JREER OPERATOR HAPFY
327 2042 I8Z TIME
330 G320 JME WATT
351 4072 JME MESAG
F32 0 L0RE TEXT /HU
333 1607 NG
© 334 A0 U
K35 2077 PY
334 /
T3A7 4421 JME
340 4421 JSMEG
340 6031 EXITyREF
342 T34l JHE e,
343 46034 IRE
44 AL770 TAL M3 SREFEAT FOR R
345 7450 GNA CLA
344 G200 S MAKE
347 G750 EXIT2yJMP T .4l
350 74600 7600
/
381 WALTTER O
3Be 4766 DTCALIDTXA
363 1050 Tah MSO
Ah4 3042 Dee TIME
355 4771 WALTINYDTSF ZUATT FOR RESPONSE FROM UPROC
3456 7410 NG
357 GBALT SMEOROUY
360 #0440 reZ COUNT
361 GEEG JME WALTIN
362 2041 T84 TIME
36F AL JHF WATTEN
de64 G347 JME WERR ZTIMEX QUT
6% &2 OROUTy DTRE
34646 7710 Sty ClA
347 2351 WERKISZ WALTER ZERROR RETURN
F70 G758 JMP T WATTER
/
7L 7260 F7R6Qy 7240
A72 HAO0  HMLR00y 1200

=




Fé
375
376
377

400
401
402
403
404
400
4064
A7
410
411
413
413
41 4
41%
414
417
420
A2l
432
423
424
425
424
427
430
43%1
432
433
434
435
454
487
440
441
442
443
444
445
444
447
4550
451
452
A3
A4
45
4H&
457
440
441
462
463

1342
1300
400

6036
7200
4420
243
2000

4007

4034
1746
717

&HO3
a3
&HOXb
12855
N0
e
1334
4353
1335
4353
1334
4303
7240
1531
S445
1337
47464
1352
ZO4%
w037
Badh
2042
HRlé
44220
414
2303
4020
Haa
1137
A40
2310

1735
1404
4002
540
&1 64
YY)
&Ouu
B4
6670
HhdH0

PG

7

NY L7407

MUY =7 400

/

GFREEDT O
(N2
Cl.A
JME T

IIXI /TY

KSF
JHE
KRR

TAn M2
GNA G,

o

JME WA

TAD 7

JME WA
TAl F7
JME WA
Cla GM
TAL PR
nea I

TAD B

wYGath
Tl Ml
e T
Tas TE
JHE
RS VA B )
JMP
WJME I
TEXT A
50
e
ER
1
Tl
S
)
L0
I
I
1é
(‘.') +
0
-
HE
« Q)

MESAGX

1
03

NG
JMF EX
RESTARY TAD 7770

LT3

LTI
160
T
120
ITI0
A
4000
B 758
330
TXA
00

ME

M i:h

1

M

\“
MEHAGX

ZTEST CTRL-E

ZHANTSHMARING WITH FRUG TN UPRGG.

JPREFARE DMa XFER OF SFPEED
ZEREA FOR UPROC “FRUGE
ZNEEDS 4/ BELD.

ZWALT TILL FERIOD HAS BEEN MEABUREI




F :‘ .7 @
464 7ELL 31

ALY 2340
Aéd
A&7 7300 Cl.é CLL
470 4764 OTCAHTDTXR JRESET UPFRDC
471 1731 TaD 1 FE4000  JRERION T8 NRIOV7/16
472 7040 {>MA AlMa ITNVERTS N
473 FARG ML, MUY
474  13E3 LR9% R0/ 4 (/1,06 FOR 1.06 MHZ) 21401 WFOR 1 MHZ
475 7407 i
476 &) 620 7400
A77 7AG0 CLA
S5O0 7407 i
500 1750 17860 Z1000
508 4%40  PRINIG JMS FRIN
503 7407 vk
504 144 144 7100
50% 4340 JHE PRIN
504 7407 Ly
807 1 1@ /10
510 4341 SME FRIN
511 1340 Tan F2%s JIYPE "o
12 4422 MBS F TYREX
54% 0 LAWmL TAD REMAIN
Hi4 VAl MO,
519 4341 JHE FPRIN
5146 2100 . Cll
@517 1731 TAN T FPA0OO ZCHECK BPEED BEFORE STORTING
HA0 1332 Tall PLE43
K21 7630 sl UL ZT00 FagTs
H22 G330 SME QULT AYES
G523 7100 Cl.L
ma4 1731 Tan I Pr4000
ST . A TAD FLS60 ZTO0 SLOWT
Hed 7630 H21. CL.A
HaY BAGQ JME T SREEDY
BRO WIS QUL e M MOKE ZWRDNG SFEED
7
BR300 4000 PRFA00G0» 4000
BEDLARY PLEAR. 14627 /10 MHZ
53% 1442 FLE460«1642 Ah06 M
B34 RO PRPIO?II0
A 72160 2140y 71460
B4 2120 F7L207120
37 ZRRO PAAR07EE0
540 24 PRESyRNE
/
S PRINO
saz 3G LeCA REMATN
S4%  PE01 MM
H544  LON3 Tall P20
H94% 4422 S8 L TYREX
G446 1385 Tan REMALN
w47 742 ML
G50 74l M T FRITN
/
Sl FREMA TN O
g 2700 MLOOy-IL00
/
/

N Lve




i3

G853 WATTIOYO

BE4 78S DrCatTXs

598 1344 TAlk MAOO

B4 3042 NGA TIME

BW7 o 2042 L&2 TIME

BH0 GG JME el

Gh1 H752 HRFFLL

mhe U7 JMP NOTHEN

B3 G753 JSMET WALTLO
/

G4 7400 MAQGOy-A40Q0
FalSE s
/
/MARZ2-CONTINUE G MARE
/

575 el e
576 200
wP7 347
FoGE
7
400 V200 FHONE»CLA
601 FF7V nea TEsTH
602 A774 nrLR
603 13323 Tan F74600 JMOVE TO BLOGCK O
404 4774 JMS WATTER
A0% 7000 R
G0& 7000 N
607 4310 MG SETUR
10 7001 TagG
all 3327 DeA STEPQ
A1 L3R GNEXTsTAD 7210
61%  A2LS JME SERSUR
adl4  H300 SME GO
/
& HBERGLURY O
hld  A7ER 0rea
&4l7  H7E4  REFEAT DTN JNOW TEST SEARCH
620 &771 DTar
421 H230 M
G 172N Tal 1 TEMPNT
42F  7AR ML
&24  7H0) MO
&% 726 DCA 1T AlDRES
26 BRIV IG8Z ADORES
A7 RILA T84 ROOUNT
G300 HaLT JMP REFEAST
&3 &7 42 0Nrea Z8TOR Tapdg
a%d 4311 AME SETUR
433 7000 OFR ZETOE NREEGE "IBZ2 ROOUNTY HERET?®E
&34 1724 TESTIT.TAD T ARDRES
&35 7041 Cle
&34 17277 Tal TESTR
&X7 7440 a2ty GLA
H40 4250 JMG BERBAN ZTESTING DMa
&4 2324 T5e ANDRES
T JE S W TAD TESTQR
443 1327 Tan STEPFQ
o644  B7P7V? Neey TESTR
HAY QW4 TS RCDUNT
abad  HR34 JMPOTESTETY




o
447

&0
51
G52
A3
&H54
A58
454
&657
AHH0
b6
LY
&éH3
b4
Had
566
67
4670
471
&7R
473
&7 4
&%
476

&77

700
701
70
703
704
705
704
707
710

711
712
713
714
714
7164
717
720

721
7323
7R
724
723G

724

7a7

730
731

G61G

A4{0
R Ry
N Y
310
4002
1413
7206
L7233
5407
L7324
7300
V277
A0
1726
405
HOJ L
B0
4036
1277
7650
TR R
H6GH0

7471

7240
X327
7240
17277
3777
4311
13
4215
H330

1775
3324
1774
F334
1325

440

2010
7410
400

37

JHMP T GEREBUR

AN

o

SERBA e O
JMEs
TEXT /(-

51

CH

T

LK

15

[NEES

y [}

0nr

i/
Téal TESTH

SJME DG AL

Tan T ALDBRES

JHE FOCTAL

I &1

JMP T

KRE

TAD M.

GNa Cla

JME B

JMELD S

BERBAL

ERGLIR
FREAD

/

M3O7 vy ~307

/

GOONF s G TMA
Dee STEFQ
{6 CMA
Tan TESTA
DOA TESTR
JMG SETUR
Tan F7461.0

JME BERSUR

Gk

JME SEARCGH

~

Y

SETUR » 0
TAI #4000
NOA ALDRES
TAD M2710
IeA KREOUNT
TAN TEMFRNT
nea TR
JME T GETUR

/7

FARLG 7210

F7610¢7610

FraGOy 7600

RCOUNT O

TEMPNT » TE M

AUIRES v O

7

STEFGO

/

/

SEARCHy CLA
NCA ERONT

MESAGX  /TEST

JTEST FOR KEYROARD

ANOW

)

(3

SEARCH REVERSE

ZNOW REAT EACH BLOCK

s ['\l £




29
pa A VY oA TESTR

733 1325 SROHON» TAD TEMFNT

734 3445 O S Y it

735 1300 TAL P7210 JBEARCH FORWART
736 APV JME WATTER

737 7430 NG

740 B7VE JME BERKOR /NO REGPONSE
741 &IV Lk

743 7710 HEA LA

A TR JME SERROR ZERROF FLAG

744 1705 TAD 1 TEMENT

745 7421 MO

rZ VST Y MOA  ZBLOCK ND OTD MO

747 704 ol

TEO 1777 TOL TESTH

TEL 7440 G20 OLA

PED 5 JME BRCHON

TEE 57 JHE GOREAD

V4

754 ERCNT v O

772 1000

773 1214

774 1060

TIE 1054

76 3%

7Y 1064

FAGE

1000 7240 GOREADCLA CMA
1001 1254 TAL 4000

100D 3445 neA T RIS
CL00F 1264 TAN TESTH
1004 7421 M.
1005 1263 TAL MR%0 ZALLOW EXTRA WORDS
1006 3443 BOA T R77%4
1007 1043 TOD F77%54 :
1010 3654 NGA T PAR0L /1 WORD FAST RUFFER
1041 1043 TAL F7754
1018 B NoA T FAR00
1013 1287 TAD F7RR0
1014 4777 JMS WATTER /NOW REAG THE BLOGK
1015 7410 EINE
1016 57764 JMP BERROR /ND RESFONSE
1017 6770 TRk
1020 7710 GHA LA
1021 5775 JME RERKOR
1022 Léhb TAR 1 F4201
102% 7041 CLA
1024 1043 TAD P7754
LOD2% 7440 5768 CLA
10246 5774 JME WCOWNG /TO0 MANY WORDS
1027 L6 TAL I FAR00
L1030 7041 CLa
1031 1043 TAL F775a .
LOZR 7650 GNA CLA JOONT EXFECT 7754 FROM DISE
1033 §774 JME WEOWNG ZT00 FEW WORDS
1034 HRG JME REDONE

LO3E 2244 REDONEy ISZ TESTQ
L0346 1264 Tl TESTQ




i g
1037
1040
1041,
1042
1043
1044
L L04Y
10446
1047
1050
1051
1052

1003

1054

1O
10%4
1057
10460
1041
1062
1063

1064

1174
CLLTE
1176
1177

1200
L2041
1202
L1203
1204
1205
1206
Lao7
1210
1211
1212
1213
1214
1215
1216
CLBL7
1220
1221
1222
T122B
1224
1225
13224
1227
1230
1231

.L [y e )

(LR

1233

1260
7710
H200
4420
AA0N
wEd4
4004
1214

l9le
442
A4,
SHEE
1265

4000
4200
420
7220
HOZ0
7T
7100
N30

L2242
1200
14

bk |

4420
ey
N Won ol 2ol

A O
1L Q4
4008
2R
1222
7308
1417
S13
7200
G230
A{20
R ol
S30%
L
310
400
el
1728
7308
1417
313
4000
17277
AOQHG
D774
7000

TAD M2710 @

HFa Cla

JME GOREAD REAGD ALL BLOGKS

JMG T MESAGX
TEXT /TE
a7

I
ON
B/

SME T

JME L OR

JHFD ]

MAKNEX
/

/

FAQG0y 4000
PAZGOy 4200
FA2001 4201
F7220 7230
M 7102710
MEG0L y B0
M700y 700
MGy =250

/

TESTRO

/

Gl
/
RERRCHR » JMS T MESAGX PaEes
TEXT /R~
N
Al

I

R
DR

P I
1.0

GR

1 974

JHE TESEND

BERRORy JMS T MESAGX et
TEXT /-
AR
CH
[
KRR
R

4
LG
N

/

TESENDY TAR TESTH

JMS FOCTAL

I8 ERCNT
N




I-«‘ by

1234

AR

12364
L2337
1240
124

10240
1243
1244
124%
1246
1247

T
1087
1 "y

AW

1253
1254

| s

MAWTW]
1256
1257
L2860
1261
1262
1263

1264

1265
1266
L2a7
4270
1371
1278
1273
1274
L2z
1274
1277
1300
1201
1302
1303
L3304
130
1304
L3OV
1310
13X
1ELR
1313
i34
1ELE
1314
TELY
1320
YN

L3R
1323
1304

Wy
V275
7710

0y

'\JA (WEW]

\Jé#l

1365

4420

2204
4003
1725
124
4027
‘)’)] /
1607

17277
7001
3777
1774
4773
7000
7000
G772

7200
1776
7640
BW771
4072
411
2303
4017
13054
2431
2005
4022
4024
1740
220G
L2005
L34

H03,
RV
HO3G
1340
7650
5920

6036

L2467
ZHH0
m?éé

7300
G754
ZELE

TAD TESTQ @

Tal M2710
SFA CLA
JMEC BERMOY
% 1| O N I
MAKNEX
/
WCOWNG e JME L MESAGX VAR
TEXT /T
Wi
RI
G
()
NT
W
RN
NG
7/
SERMOVTAD TESTQ

LAt ZHEARTH FOR THE NEXT

nea TESYR
TALD FZ400
SJME WATTER
QPR
O
JEE SRCHON

s

MARNEX » 1A
TAL ERCMT
BZa Cla
JME BALUT S
JME ME S0

TEXT /L1

60
()

Ky

1Y

Pl
R
T

0

e

P

AT

/
K&
JME )
Kfvl
Tal M3z /I
SNe CLa
JME GO
(Y
T MIO7 L0
SO Gl
JHE REST A
JMEBEXTTR

/

ERTESTCLA Gl
RIOREG T
Lt RTR

BLOGCK




Foa

1325
1326
1327
1330
1331
1332
1333

1334

1335
1334
1337
1340
1341
1342
1343
1344
1345

1344
1347
1350
1357,
1850
1353
1354
135
1354
LA
1340
1361

1362

1364
136%
1364
1367
1370
1371
1372
1373
1374
L3735
1374
1377

1400
1401
L4008
L1403
1404
140%
1404
1407
1410
14511
412
1413

7010

334
1335
3037
Lag7
3037
3437

7

1336
Q6%
1344
14060
1414
1430
1440
2O
el T

4420

411
2303
4020

| Lot g
W A'.! A'-::

1i17

474
thlé&d
HE40
LEas
HA00
B2464

7456

200
347
477,
677
242
14%%
733
350
723
1060
754
1044

4420

41
2303
4020

[ Tl |
Nl Ao A

1117

A7
Hléd
7040
LEHR23
waOO
mIPY

RTR

AND

Tan i,
DCA TEMP
TAL T TEMR
NCa TEM-
JMET TEME

/

7y 7

Vi

LIEST o1

NOTHIN

TOOFAS

TOOSL.O

FaWLTH

UNARILE

ALLTON

NOTHIN

NOTHIN

/

TOOFAS s JME T

TEXT /00

S0

[

ER

£

L

14

é

JME MAKE
g
M322 w20

/

FAGE
TOOGLO e IMS T
TEXT /01
N
P
R
LG
f1oe
164
&
M&
o

SJMF MARE

MESAGX

MESAEX




,..l "

1414
1415
L4ia
1417
1420
1421
1422
1420
1424
1425
1424
1427

1430
1431
1432
1433
1434
1435
1434
1437

1440
1441
L44
1443
1444
144%
1444
1447
L4550
1451
1A%

145%
1454
1455
LA%4
1457
1440
1461
14632
14643
Laaa
L44%
14464
1447
L7
LE74
LE2y

400

FH

T
LY
]

}

SAVE

4420

417
At

124
4023
27211
2403
1040
17206

Y4

GV

4420
411
2303
4025
1L&O
214
w00
GV

QY20

417
L&HO%
G424

RPN
2400
1607
4016
1727

G774

4079
a1
2R03
4005
EIEIEMS
L7223
W )
A231
4001
701
Llia
7700
G
2E7
400
200

MARK

i
FEWITHy MG T MESAGX
TEXT ZF0)
R
AT
5
Wl
TG
H
0F
e
/
JME MAKE
7
UNARLE y JME T MESAGX
TEXT /0¥
80
1
N
.
L/
AMEPT MAKE
s
ALLOCONy JMS T MESAGX
TEXT /Do)
e,
v T
&
T
NG
N
Qu
7,/

P ONE
7/
BANTSKy IME MEBAL
TEXT /01
S0
(4
iR
L
y T
Ry
()
Gy
TN
iV
JME ST AR

MARK O 15773200

[30



ROUT-S300TL /3/

X :
KIN-GICONAySETELY s SIDNTU 8INTUD » & 2 urus

I X X % I

XOF T
ABDONE 1325

/
/
/CONA-MINIMUM SET OF CONSTANTS
/
MESAGX =20
CRLFX=21
TYFEX:=23
FOCTIL X!
OCTALX w24
/
GHL=7413
PRI 74521,
MRA=750 ]
SKFFL Ls6752
RIRE G s 785 1
NTRA=6741
OTCA=6762
UTXAxb764
OTSF=677
DTRE=6772
DTLE=6774
/
| COF=6207

CIF=6202
/
%30

30 CHAR v 0

34 HEXEFI. y 0

A2 HEXBFH» 0

33 A0y O

34 AT 5 O

3% RYTE 0

36 3G BYTENTIRYTE

37 TEMF y 0

40 COUNT 50

41 ACEUMy 0

42 TIME 90

43 7754 PUIEAy 7754

44 FEOUNT y 0

48 I7EE PUIES, 7Yy

46 TI74  Mhy-4

A7 T7TVR Mbe-b

SO 7730 M50y -%50

51 V7 P77

G2 240 PR4A0,240

SE 260 PR60,260

54100 FL00 100
/
FAUSE /



P

73
74
70
76
77
100
101

102
103
104
100
104
107
116
111
112
113
114

115

7421
1046
3044
LOG2
A48
7413

2
1053
440
2044
G063

D450

4117
1472
2072
7421
4102
4102
H074

7413

G
7450
SA72
1105
%00
L0V 4
1hl1é
4127

G302

7744

2

/
ZTELY

/MESAGE FACKAGE WHEN FOGAL

/CALL ¢IMS MESAG
/e TEXT Jaaen/
7
GHL=7413
/
/
FOCTAL O
M.
TAl M4
nea FCOUNT
TAD 240
JME T TYPEX
FRNy ML
"
TAl F2460
JMS 1T TYFEX
I8Z FCOUNT
JME RN
CJME T ROGTAL
HERE= .
£
¥POCTLX
FRINTA
/
*¥OCTALX
FOCTAL
/
KkMESAGX
MESAG
XCRLFX
CRLF
XTYFEX
TYRFE
/
*HERE
MEBAGYO
JM8 CRLF
FRINTy TAD I MESAG
182 MESAG
Mal.
JME CHARE
JMS CHARF
JME FRINT
/7
CHARF YO
SHL.

5

GNA ‘
JUP T MESAG
TAl M40
8MnA
TAL F100
TAL 140
JME TYRE
JMF T CHARF

/

MAQy -40

NOT

UBET




200
203

203
263
204
205

140

1136
41287
L2
4127

2617

21

215

3142
7604
7001
74650
5142
1142
4044
6041
H137
7300
4031
5527
&HO34
115%
7EH40
Gue7
A0
4203
&7 &4
e in )

74600

7375

1041
4059

5t

4777
525

7300
3032
3051

)33

140+ 140
/
CRLE O /ZFRINT A& LINE FEED
Tan P19
JME TYPRE
TAD F212
JME TYRE
JuP 1T CRLF

FR213, 210
F21Gy213

~

TYFEYO  /FRINT A CHARACTER FROM AC
neA TTEMP JIE GW.0 SETyINO TYRING
LAG ,
IAC  /TEST SW. REG. ALL 1’8
GNA (LA
JHE TRY
TAN TTEMF
TS
THF
CIME
Cl.A
TRY y KSF
JMEC T TYRE /NORMAL EXIT
KRS
TAI M203 JTEST CTRL~C
G784 CLA
JMECTOTYRE
QUITITyKCE
COF O EF
OTCATITXA JBE SURE UPROC T8 IN NORMAL FLACE
JMEC T 4
7600
/
MR0B 203
/
PRINTAYO
TAN ACCUM
JMS FOCTAL
JME T FRINTA
/
TTEMF O
FAUSE /
/
/TN
JTYFE XXXX M TO MOUIFY CONTENTS OF XXXX
JXXXXI TO INSERT FROM FDFS FIELD 1 TO RAM |
/(NOTE THAT CORE ANID RAM ANDRESSES ARE THE SAME
JXXXX G TO START A PROGRAM AT XXXX IN RAM OR FROM
JXXXX L TO LIST FROM OR RAM :
/
X200
JME WARN JUSE FD 7
JHE BEGIN
/
GETHEXy 0
CLA CLL
noA HEXEFH
NCA HEXEFL.




4
206
207
210
211
213
213
214
215
214
217
220
221
vy ey

v ¥is Ao
aa

Aers A
224
228
226
QA7
230

231

X 34,
Aer md der
233
234

230

236
237
2406
241
243
243
244
245G
244
247
250
201

282

203
254

25

254
e

£id

260
261
262
263
264
245
2hé&
267
2740
271
273
273
274

275

% H
4776
1030
1362
7750
G23d
1030
1364
7710
RPN
1030
1365
7710

T T

I% FURH Fiu
1030
1344
7310
9346
7421

GhHO2

L35 4
4423
4420
Sl
1030
1361

7600

T2
103¢
1775
7HAL
H250
4421
S602
L1030
1360
74640

1 4F 1y
[ ot P

SR

&34
4031

W &y

4774
7300
4420
1353
A42%E
4202
1031
3033
1032
J034
1052
4422
1035
1364

noa GETEST

GETNEX y JMS GETCHR
Tan CHAR AGETTING
TAab MR260
Gra CLA
JME BEAG /@
TAD CHAR
TAD M272
ska Cla
JHF HEXO
TAn CHAR
TAD M301
gra CLA
JME BAT
TAn CHAR
THl M307
HPA
JMF
MAL.
JHE

/ LLLEGAL
ek
HEXA

I GETHEX
/ .
Dany TAL PR277

JME T TYREX /P
OUTHEX ¢« JMEB T CRLFX

S REGTN
/
SFACY THN THAR

TAL M40

SN Dla

JMEPT GETHEX  ZSPAGE

TAL GCHAR

Tl M212

Bin CLa

JEP CRTEST

JHE 1 CREFX FEY0 10

JMEP T GETHEX AL
CRTEST Tah CHAR

TAL M21E

826 CLA

SME BAD

JME REGR

JILLEGAL

/CR

/

/

BEGINy KRI
K&F
JHP el
SME UTOG

BEG2yCl.a Gl
JME
TAn F27e
M8 0 TYREX
JMG GETHEX
Tan HEXEFL.
nea AL
THh HEXBFH
nca ADDHI
Tal F240
JMG T TYREX
T CHAR
Tall M30O7

/CLEAR

FRESTART

ZANI THE

FOLING

ZINTTIALLZE FERUG
TO AVOTD  RESET OF UPROC.
CHANGED
WITH NEW SETU

I CRLFX ZTHIS LETS FLOFEY

A HEX CHAR»OFR COMMANDG

CHAR

FOUND

CROFORLF
FOUNIE

CHAR

KEYROARD

IN UFROC.
HERE
SETUR
FLOPFY TESTERD

RE




276 7450 SNA -
877 5717 JME 1T ogox /
300 1356  TAD M2 /
301 7450  SNA
302 5716 JMF I INSERX
203 1357 TAD M3 I
304 7450  SNA
205 5715 JMP T LIGTEX
206 1355  TAD M1 /M7
307 74%0  SNA
310 H720  JME I MODIFX
311 1047  TAD Mé
312 7650  SNA CLA /67
13 5721 JME T STOREX
314 5232 UMF BAD

/s

| /

315 %03 LISTEXsLISTER
316 412 INSERXs INSERT
217 1106 . GOXsGOSTAR
220 1000  MODIFXsMODIFY
any 707 BTOREXySTORE - - -
/
102 1030 HEXQsTAD CHAR
323 1362  TAD M260
334 7421 SAVHEXyMQL
205 7413 SHL
304 v 7
397 1031 THD HEXEFL
3I0 7412 SHL
%31 23
330 OB 006 HEXEEL
3%3 1031 TAL HEXEFL  /MOVE UFFER 4 BITS ALSD TO HEXEBFMW
334 7431 MG |
3X% 1032 TAD HEXEFH
336 7413 SHL
337 3 3
340 3032 NCA HEXEFH
341 7001 TAC
347 3xES  DCA BETEST  /MARK THAT HEX WAS RECEIVED
343 1030  TAD CHAR
%44 4400 JMG T TYPEX  /ZECHO HEX CHARALTER
145 5207 JMF GETNEX
346 7200 HEXA»CLA
347 1030  TAD CHAR
250 136X TAD MR247
261 5304 JMEF BAVMEX

N®

?

/
KM GETEST O
353 RIDPR7DYEAT2

354 2P PRIV ATV

358 7777 Mly-l

3856 TIVE M2e-2

357 7775 M3y-3

RE60 T7EET MR1Gy-210
361 7HA4A0 0 MR40»-240
362 7520 MR2460y-2460
BEZ 7HLYL MRET 267
Bb4 706 MRV2y-R27E
36 7477 M30Ly—301




Fé
366

374
375
376
377

400
401
402
403
404
40%
404
407
410
411

412
413
414
415
414
417
420
421
422
423
424
425
424
427
430
431
432
43X
434
435
434
437
440
441
442
443
444
445
444
447
450

451
A03
453
454
457
4546
457

7471

1031
1054

400
1200

H031
B201
4036
3030
1030
1155
7650
G150
H600

7200
1247
4422
A777
4334

6211

1651
G201
3035
1035
A35]
1253
4776
12%1
7040
7100
1775
7420

G255

7200
1258
4776
6751
7041
1035

331
74640
4774
A773

el |

A

u2lé

7230
7220
377

7200
4420
1114

M3079-307
/

FAaGk
/
GETCHR Y O
K8F
SHE e
KRE
DCA CHAR
Tan CHAR
TAD M203
8Na ClaA ZTEST CTRL-C
JMP QUITIT
JMP T GETCHR

7
/
INSERT Cl.A
Tan 311 VA
JME T TYPEX
JME ARSET ZFEX GORE DATA
INSERZy JME SENDAD ZBEND THE RAM ADDRESS

COF 10
GOGETyTAR 1 ARCORE

CoF

LDCA RBYTE JREADYING BYTE FOR OMA XFER
TAD RBRYTE

JMES BMAGO /PREFARE IIMA

TAL P7220 P10 IN FRUG

JME WATTIO /BEND THE BYTE
TAL ADCORE
CHA /TEST FOR END OF CODE
CLL
TAL LABTAD
SNL,
JMP DONETT
ClL.A
Tah P7230 P14
JHE WAITIO /READ BYTE RBACK
ROREG
CinA
TAD BYTE
ANIY F77460
5Z4a CLA
JME RAMBAD
GOTOILTy JME ADRTING ZINCR ADDRESS
182 ANCORE
JHF INBERS
/
ANCORE YO
F7230, 7230
72207220
377377
/
NONEXT Ol
JME T MESAGX
TEXT ZIN




7
460
441
462
463
464
465
466

331
vy
\-’ Nt Ao

2305
224
4004
1716

HO0
4421

G772

311

4334

1 oy ey

e ¥
4774
4751

7112

7012
4771
1042
A4
B670

7200
1330
4423
1044
3044
4421
4770
1044
3040
4270
4773
6031
7410
G747
2040
9314
1052
442
2044
udld

N304

314
7740
7740
7210

7300
1034
4350

1333

4776
B766
10343
AZGE

JME I CRLFX
JHP BEGIN
FAUGE/
/
ZNTUR
/
311 » 340
GETEYTO
JME BENDAD
TAl F7230
JME WATTIO
RIREG)
CLl. RTR
RTH
JME HEXPRN
Tan F240
JME T TYREX
JMP T GETRYT
/
LISTERyCl.A
Tal P34
JME T TYREX
LIST2. TAD M4
DCA FOOUNT
JME L CGRLFX
JME ARFRIN
NEXT4r TAN M4
nea COUNT
NEXHEX y JME
JME ADRING
K&F
BRI
JMF
IH2
JMF
Tab
JMG

REGR

COUNT

MEXHEX

FR40

b TYREX
I8Z FOOUNT
JHP NEXT 4
JHPOLISBTR

/£

314y 314

27402 7740

Ma0y 20

22107210

7/

SENDALD O

© CLAa CLL
TAD ALLHT
JHMS TMAGH
TAD P7210
SJMEB WATLTI
SME COPTES
TAL AQ.0
JHE IMAGH

GETEYT

/EENX
L4
ZBEK FOR DATA BYTE

ARDRESS TO U FROG,

JERINT ANDRESS

ZGET AND FRINT A BYTE

ZHT0RF FOR ANY KEY

SEACE AFTER EaGH 4

AFREFARE LT
P4 TN FRUG
JHEND M PaRT OF

FER - IMA

ADDRESS




Fe ‘!Ei’

HA4N 1333 Tan F7210
D44 4774 S WATTLO ZBEND 2ND HALF OF ARUORESS
547 47464 JME COPTES
HRO B734 JHP T SENDAT
7
/
DMAGEO »
391 254 AND 377
HE2 7106 Gl KT ZBET UF FOR DMA XFER
503 7006 RTIL
G54 3030 nea BYTE
SES 0 1036 TAD RYTFNT
556 5440 | TMCTN N SV gt
557 3443 nca L P775%4
560  G7N1 JME T IMAGD

Hhd 400
o1 V4 261
570 &H43
w71 HN3
H7 Nty
w73 H34
574 1119
57% 1327
m7d 0 1073
w7y 1233
FHGE
Vs
&00 EOFTES O
01 &751 REREG
A0 7041 Gin
403  10EG THn BYTE
&0 4 7OV AND P7740
A0 TAEO SNa GL.A
606 BA00 ST COFTES
H07 44200 JME T MESAGK
é1.0 2001 TEXT /7HA
a1l 440 1
612 X170 G0
&1% 2031 PY
Al4 4024 T
LS 1740 0
4l 2540 U
H17 2O PR
620 1703 DG
6l Hed3 o H
bRl HWid o EN
HRF DANS Ty
SRd  DROW RE
625 104 AN
624 FR00 i/
427 LOXG Tak BYTE
630 AQNY M8 FOGTAL
HEL AL ROREGL
A30 A0UE JME POGT AL
&3%  WBIV4 SME BEGEN
/
&34 ANRING O ZINDREMENT ADORESS
635 J033 182 A0
aids  A0OEF TaEN ADDLO




31

637 77 AN 377
640 74650 SNa Cla
641 2034 T8Z ANl 8 RIT CARRY
HAR G634 ST ADRENG
/
H43 ATFRINY O
444 1034 Talk ALDHT
A% 4203 JMEB HEXFRN
444 1033 TAL ADDIL.Q
647 4253 JME HEXPRN
H50 1052 Tal P40
L 4422 JME T TYFEX
652 G443 JMP T ADFRITN
/
&U3 HEXFRNy O
654 775 AN 377
&BE 7421 Mal.. ZPRINT AN 8 BIT BYTE
656 1774 Tan M3
657 7001 HEXLyIAC 0P FOR DETAL
660 3306 nea TRCONT
661 1306 Tan TREONT
462 1304 TAI PS
H463 3247 nea HEx1
664 1247 Tan HMEXL
446G 3271 DCA HEX2
b&d 7413 GHL. ZONLY FRINT LOWER 8 BITEH
Lb67 2 HEXLe2
670 7413 NEXTCySHL
&71 2 HEXR2y2  /MOVE 3 FOR OCTALy4 FOR MHEX
678 1302 TAal AMEINUG :
&73 H0G HMA
674 L300 Tan p7
678 L1303 TAN NUMFIX
&76  A422 0 UMEB T TYPEX
&77 2306 THZ TROONT
700 5270 JHPNEXTE
701 G563 JHFT HEXFRN
/
702 77466 AMINUS, L2
703 272 NUMFIX»272
704 O PO
70% 7 P77
706 TRCONTS O
/
FALSE /S
/
AITLE3
/
707 7300 GTOREsCL.a CLL
710 1364 TAD 323
JLlL A4 JME T TYPEX ATYRE "5
712 4421 ENDLINy JME 1 CRLFX
713 4243 JME ANFRIN
7i4 102 Tal P40
718 44208 JME T TYREX
716 A77E  SAVAD. JME SENDAT
717 A772 JME GETHEX JGET RBRYTE FROM KEYROARD
720 1771 Tal GETEST
731 74650 GMa ClA
728 HIEO JMFC NODAT NG NEW DATH




P
VA
T4
7205
726
737
730
731
732
733
734
735
734
737
740
741
742
743
744
745
746
747
750
751
752

53
754
PG
754
757

760
761
762

763
764
765
746
767
770
771
773
773
774
770
776
777

1052
{4/32
LOH2
Q422
1031
4770
L7467
A746b
4234
LO3X
340
74540
H316
LO3R
S
7650
myL2
1361
4422
5314
H3L2
1030
1765
74640
G764
4763
LO52
Al
N33

3
254

323

470
261
361
1073
il
L
i)

[ W P

ey

Ao WA
B34
A7
44
20
B30

TAD
JMG
Tan
JME
Tan
JMEB
TAl
JMEB

THAYVy IME

Ta
ANII
526
JHF
ThAn
AND
SNA
JMF
TA
JME
JMH
JMIF
NODAT
TAL
526
JHF
JMEG
Tan
JME
JMIF
/S
FEy3
Fahe
FE2Ry
/

FAGE
/

240

I TYPFEX
FRa0
ToTYREX
HEXBF.
IIMALG0
FAAR0
WALTIO
AIHING
A0
¥

LA
SAVALD
A0
L7

Cl.A
ENILIN
254

I TYFEX
Savan
ENDL.TN
vy TAOTL CHAR
M40
1.4
BEG2
GETRYT
P4

I TYPEX
IHay

v 2054

323

@

///b/w fh-,iyﬂfzﬁL

JOENI NEW DaTa

ANEW LINE

JTEST FOR SFAGE

ZGET AND FRINT EBYTE

ZGOMMA

1257
4427
4421
A777

10006
1001
1002
1003

MOULFYs TAD P31LS /TYFE M
JME T TYEX
JME T CRLEX
MODNEX » JG ALEFRIN

1004
1008
1004
1007
1016
1011
1012

A774
4775
4774
1773
7640
G217

1030

MG
JSMB
JMEG
TAD
HZA
SME
NQ»TA

SENDAD
GETRYT
GETHIEX
GETEST
CLA
YES

D CHAR

ZEEND ALBDRESS
ZOET AND PRINT

ZGET REPLACEMENT BYTELF OR CR

SOATH GIVENT

IAaTe BYTE




F'é

1013
1014
1013
1016

1017
1020
1021
1042
1023
1024
102D

1026

1027
1030

1031
1033
1033
1034
1035
1036
1037
1040
1041
1042
1043
1044
1045
1044
1047

10350
1001
1062
1053
1054

10%5%
1054
1057
106460
1061
1063
1063
10464
1065
1064
1067
1070
1071,
1072

1073
1074
1074
1074

12554
7650
5227

[W Pl

G772

LO31
4771
1770
4273
1030
1204
7640

wr7e

47467

G203

7300
1034
3445
H74éb
3037
peled g
A%z
1253
ART7E
L%
4T3
1250
437Z
WaHI

7120
160
CE RV

7770

PRSI

4420

2OHE

2022
1703
G640
Ha2
2217
273
1417
NI E

1273
G424
H7AEG

4764
1304
3037

|4

TAD M2 STEST LF
HiNa Cl.A
S BETNEX JLF SENT
JMP BEGR ZRONYT OENVORE "RESET" AFTER MODOFY
/ :
YESy TAD HEXREFIL.
JME IMAGO
Tan 7220 P10 IN FRUG
SME WATTIO ZHEND NEW DATA
Tap LHAR
Tan M212 A1 BEENT
826 ClA
JME BEGR
/
SETNEX» JME ADRING SINCR ALDRESS
JHF MODNEX
/
7/
UTOByO  ZINITIALTZE FRUG
CLa CLL.
TAD BYTENT
nea r R77NS
DTCATIITXA JRE SURE WE ARE IN NORMAL MODE
NCchA TEMF
182 TEMF
JEE el
TAD P7?770
JME WATTIO
TAL P60 ZHANDESHARE FOR FRUG
JME WALTTIO
Tan P72126
JME WA LTIO
JMPT UTTOG
/
F7L20 7120
F1609 160
FELGy 318
F7270 7770
M2L2 212
/
V4
ERRORy JME 1T MESAGX
TEXT /L
FR

ne

R

NN

B8

1.0

/

TAD WALTIO
JM8 1 0CTALX
JHF BEGTN

/

WATTIGO
EPCATRTXG
TAll M400
nDeH TEME




1104
1L

1106
1107
1110
1111
1112
1113
1114

1115
111é
1117
1120
1121
1122
1123
1124
1125
1124
1127
1130
1131
1132
1133
1134
1135
1136
1137
1140
1141
1142
1143
1144
1145
1144
1147
1150

1165
1146
1167
1170
1171
1172
1173
1174
1175
1176
1177

1200

2037
Ga77
4753
G265

G673

7400
3G7

L3035
4422
A774
1054
43273
I Or,

4430
2201
1540

201

477
1417

304
G423

S514
2454
2205

104
7200
1034
AT7HE
1033
4765
1035
112
7012
40%%
A&751,
7112
7012
4085
4421
G766

453
Y

Frype pu ]
634
4053
L
26
B562
202
470
SE4
443

/
14
P
/
GO

/

RA
JH
TE
i}

B
N
£.0
C,
85
N
Ty
RE
Al
i/

F
/
WA

I6Z TEMP

Ny IS
BRPFLIL

JMF ERROR
JME T WALTIO

QO y ~400
075307

STHRYO

TAD 307
JHE T TYREX
JME SENDAD
Tan FLOO
JME WATITIO
JMF REGS

MEAL YO
5 I MEBAGX
XT /7RA

Tan ARDHL
MG HEXFRN
TAD ALGLO
JME HEXFRN
TAL RBYTE
Gl RTR
RTR

JME POCTAL
RIOREG]

CLL. RTR
RTR

JME FOCTAL
JMB T CRILFX
JSMP BEGIN

GIE

RNy O

@

ZNO RESPONSE FROM UFROG

Z8TART LUPROC FROGRAM
At

ZBEND ADDRESS FROM ADDHE » ALDLO
/P40 TN FRUG

JOONYT INVORKE RESET AFTER *START®




Pron

1201 7300 CLa GLL

1202 4421 JME T ORLFX

1203 4420 JME T MESAR

1204  230%  TEXT /8B

1205 1405  LE

1206 s34 T

1207 4004 =

1210 440 I

1211 &740 7

1212 2417 TO

1213 4004 I

1214 1601 NN

1215 214 Bl

1216 540

1217 404 N

1220 242% TU

1221 4100 t/

1222 5400 JMP T WARN
/ .
SMOTIEY 12 BIT ARSOLUTE AMNRESSES TO TWO BYTE ARNRESSES
JFOR MOS %0 :
/

1223 ARGET O

1224 4420 JME T MESAGX

122% 2004 TEXT /PN

1e28 207G F8 A

1227 4004 F

1230 110%  IE

1231 1404 LI

1232 4041 1

1233 4001 e}

1234 404 0

123%  220%  RE

1234 2323 88

2X7 5017 (0

1240 324 07

i241 114 Al

1242 B173 )%

1243 A

1244 4334 SJME GETOCL.
/

1245 X777 BOA ARCORE

12446 44320 JME T MESADGX

1247 &1l TEXT /FI

12%0 1601 NA

12514 1440 |,

1252 104 Al

1203 428 DR
1254 S8 ES
1R25%  RF7L B

1254 /

1325 4334 JME GETOOL

1260 3327 Nnea LASTADR

1261 1777 TAD ARCORE

1263 3331 OOA ADDRTN

1263% 7200 GETCOR»CLA

1264 6211 CoE 10 ZHATH TS ALWAYS IN FEELD 1L
1265 1731 Tal T ALDRTM

1264 7400 SNA

1267  330% JHF FIXUR




Foe

L1270
1271
1272
1273
1274
L2720
1276
12727
1300
1301
1302
1303
1304
1305
1304
1307
1310
1311
1312
1313
1314
1315
1316
1317
1330
1321
1322
1323
1324

1325

1324

1327
1330
1331
1332
1333

1334
1335
1334
1337
1340
1341
1342
1343
1344
1345
1344
1347
1356
1351
1352
1353
1354
1355
13564

1375

J33
3731
6201
2331
1331
704
7100
1337
7430
U263
5325
1331
7001
3330
1730

332
7650
324
1730

333
3731
1730

J32
7L12
7012
7012
7012
3730

naza

el
BeHRE

7400
377

3330
4776
1030
6046
L2725
7510
G354
7012
7012
742
1330
7413

Cw
X330
H33d4
73006
1330
U734

A&

)

AN P37

DCA I ARDRTM
NEXTAy GO

82 ALDRTM

TAL ADDRTHM

Cia

G

TAD LABTAD

S2L.

JMP GETCOR

JHE ARDONE
FIXUF TAD ALDRTM

IAac

NeA TEMFRR

TAal 1T TEMPRR

ANIL FP7400 T8 IT AN ADRDRESET

SNA CLa
JME FTXEXS /NG
TAL T TEMFRR
AND PR377
oA T ADDRTM
TAD I TEMPRR
AND FE7400
CLL RTR
RTR
RTHR
RTR ZGET TOR 4 BITH
NCA T TEMFRE
FIXKEDy JMF NEXTAL
/
ARDONEy COF
SHMFT ABSET
/
LAGBTALIY O
TEMFRR YO
ANNRTM O
F7400s 7400
377 ¢ 377
/
GETOCL » O
nea TEMFRR
GETOCTy JME GETOHR
TAall CHAR
TLS JEGCHO
TAD M260
G A
SME DONEO
R
RTFR ZMOVE LOW 3 TO TOR
Mal..
TAD TEMFRR
8HI.
g
DOA TEMPRI
SMEC GETOOT
DONED» CLA CLI.
Tal TEMPRR
S 1 GETOCL
/




F?
1376 400
1377 Wbl

LOAI
KIN-G 1§ DT
X

BT

e

«BAVE THTUI0-13778200
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