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CHAPTER S
SAVE MEMORY ON TAPE

S-0. This chapter describes the @SAVE command and its
counterpart 1in assembly program. The purpose of @SAVE is to
copy the content of a block of the volatile RAM onto the
non-volatile tape so that it can be retrieved later. The
retrieving is called "Load"” and is discussed in Chapter L.

S-1. Save Machine Language Programs

Machine Language programs (or a block of memory of arbitrary
content) can be copied on tape with the BASIC command:

@ (#d) SAVEn,addr, lnth (,aust)
where d is the optional drive number, n is the file number,

addr is the address of the block of memory, 1lnth is the length
of the block, and aust is the optional auto-start address. All

these parameters can be BASIC expressions with the
limitations:

d should be between 0 and 7

n should be between 1 and 99

addr, .lnth,aust should be between* -32768 and 32767

*NOTE: In ESF firmware version 3.2, these three parameters
cannot be expressions, and must be numbers between 0 and
65535. In version 4.1 these parameters can be either numbers

or BASIC expressions. However, due to the way BASIC handles
integers, the range of value 1s between -32768 and 32767. Hex
0000 through 7FFF are 1integers 0 through 32767. Hex 8000
through FFFF are integers -32768 through -1.

The optional parameter aust is recorded on tape and used by
@LOAD to determine what to do after the file is read back from

tape and loaded into memory. If this option is not specified,
the firmware will supply the default value 12309 (Hex 3015)
which causes the firmware to return control to BASIC. If the

machine language program 1is a stand-alone program (as opposed
to a subroutine or patch to BASIC or other programs), it is
recommended that the execution starting address should be used
as aust.*

*NOTE: The ESF firmware version 3.2 has no means to override
the autostart, and thus, much stand-alone software is shipped
with the default aust 12309 so that the user can make copies.
This 1s no longer necessary with version 4.1. If the user
wants to override autostart to make copies, he (or she) should

MP133



ESF ADVANCED PROGRAMMER'S GUIDE PAGE 2

press and hold the shift key while loading the program. The
firmware will not start to execute the loaded program, but
display the address, length, and autostart on the screen on
completion of loading.

The assembly language counterpart of the above BASIC command
is:

LD HL, (40B1H)

INC HL ; Optional, set drive #
LD (HL) ,0FOH+drive #

LD A, file #

LD HL, address of block

D BC, length of block

LD DE, autostart*

CALL 300CH

*NOTE: The autostart must be supplied and is not an optional
parameter. 3015H can be used if control should be returned to
BASIC after loading. An autostart of 0000 should be used only
if the block to be saved is a BASIC program.

S-2. Restrictions and Other Comments

- - — - —————— ————— - —— i - > — ———

In principle, the SAVE command or assembly program in the last
section can be used to save any part of the memory, including
the ROM and the video refresh RAM. However, the following
should be noted:

(a) When used to save the video refresh RAM (Hex 3C00 to
3FFF), the unwanted message: "WRITING.." will also be
recorded. Furthermore, after the loading, the message:
"DONE" will also show up on the screen. One way to
avoid this is to disable the display output routine
before the SAVE and LOAD command, and re-enable it
afterwards. For example:

100 REM compose a beautiful picture

600 POKE 16414,87 : REM disable display output
610 @SAVE3,15360,1024

620 POKE 16414,88 : REM enable display output

700 REM do other things
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300 POKE 16414,87
910 @LOAD3
920 POKE 16414,88

This method is somewhat unsafe. If an error occurred
while the display output is disabled, the error message
will not be displayed, and the computer will appear to be
dead. One can recover from this by typing " (BREAK)"

and "POKE 16414,88 (Enter)" blindly.

(b) The RAM location Hex 40lA is used by the ESF firmware
(version 4.1). If this location is included in the block
to be saved, a "verify error" will occur during SAVE.
Subsequently, a "checksum error" will occur during LOAD.
There is no harm done in either case.

(c) If the stack is included in the block to be saved, a
"verify error" will occur during SAVE. No harm is done.
If the stack at load time is included in the block to be
loaded, the result is usually catastrophic. The stack at
load time is independent of the stack at save time, and
is not directly under the control of the programmer. For
BASIC, the top of stack is usually about 50 bytes below
the top of available RAM and is pointed by the contents
of location Hex 40E8-40E9. After SYSTEM, the top of
stack is usually at Hex 4288.

S-3. ©Save BASIC Programs

- —— - ———— — e ove S s b AT -

The BASIC command to save the current BASIC program is:
@ (#d) SAVEn

where d is the optional drive number, which can be an
expression with value between 0 and 7, and n is the file
number, which can be an expression with value between 1 and
99. This command will cause the firmware to find the block of
memory, which contains the current BASIC program, save this
block with an autostart of 0000. Assembly program can use the
same code as in section S-1 to save a BASIC program, but the
address and the length of the block must be given. The
beginning address of the BASIC program is usually stored in
the 1location Hex 40A4-40A5. The end of BASIC program is
marked by three consecutive bytes of zeros. A subroutine at
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Hex 1AF8 can be used to find this marker.

CALL 1AF8H ;£find end of BASIC
INC HL ;HL -] end + 1
1D DE, (40A4H) ;DE -] begin of BASIC
SUB A ;clear carry-borrow
SBC HL ,DE ;HL = length of BASIC
EX DE, HL ;HL -] begin
PUSH DE
POP BC ;BC = length
LD DE,O ;autostart must be 0
LD A,file #
CALL 300CH ; SAVE

The autostart = 0 1is a special flag for "LOAD" to relocate

BASIC program. See Chapter L for details.

S-4. Sequence of Events During SAVE

The files on tape are separated and identified by file marks.
The @NEW command will write an "End of file 0" at the

beginning of the tape. The @SAVEl command will execute the
following segquence:

(a) Start the motor and search for "End of file 0".

(b) When found, start to write the block on tape.

(c) When finished with the block, keep motor running to leave
a gap on tape.

(d) After the gap, write "End of file 1" mark.

(e) Search for "End of file 0" again.

(f) When found, start to verify the block on tape with what
is in memory.

(g) When finished with the block, stop the motor. Because of
the gap in step (c), the tape will stop before the
"End of file 1" reaches the head.

The @SAVE2 command will be executed similarly, except all the
file numbers are one bigger now.

S-5. Speedy SAVE

Using the firmware, it takes at least two loops to finish the
@NEW, and at least one loop to @SAVE each file. This can be
very time consuming to copy a long tape with many files. The
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following sequence can be used to save files without verify:

(a) Instruct the operator to insert a blank tape into the
drive.

(b) Execute the following to find the beginning of tape:
CALL 3000H

(c) Ready the file in memory to be saved. (See Section L-5.)

(d) Execute the following to write "End of file-1" and then

the block:

LD A,(file #) ;file
DEC A ;file~1
CALL 3021H ;write "End of file-1"
JR NZ,FIN
CALL 3733H ;motor on again
LD A,(file #)
LD L,A
CALL Z,3592H ;start the block
JR NZ,FIN
LD HL, (addr)
CALL 363BH ;write the block addr
JR NZ,FIN
PUSH AF ;wait a while
LD A, (IX)
POP AF
LD HL, (autostart)
CALL 363BH ;write the autostart
JR NZ,FIN
RET NZ
LD IX,memory ;actual addr of block
LD HL, (length)
CALL 3567H ;write the block

FIN: NOP ;finished, ck error if non-0

(e) Repeat step (c) and (d) for all files to be saved.

(f) Execute the following to write the last "End of file":
1D A,(file #)
CALL 3021H

(g) Inform the operator that the tape is finished.

A program called "COPYCAT" uses the method outlined above to
enable user to write BASIC program to control the copy
process. Effective wuse of "COPYCAT" calls for two or more
drives in the system.
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CHAPTER L

LOAD MEMORY FROM TAPE

L-0. This chapter is an attempt to explain the actions of the
@LOAD command. These actions are controlled by the parameters
given during the @SAVE, which is described in chapter S, and
also by the conditions during LOAD.

L-1. Loading Machine Language Programs

The so-called machine language program can actually be any
memory dump. This kind of file is identified by a non=-zero
autostart. The action of QLOAD is rather simple. The file is
read 1into the memory as specified during @SAVE, no check is
made on where it is going to be loaded or how long the block
is. If this block covers the video refresh RAM, the screen
will show it. If this block overlays the stack, the system
will crash. After the block is read, (and if the system did
not crash), the firmware will check to see if the "Shift" key
is depressed. If so, the block address, length, and the
autostart will be displayed on the screen, and the FD error
code 1is passed back to BASIC. If the "Shift" key is not
depressed, the firmware will jump to the autostart address.
Included in the firmware 1is the routine at Hex 3015, which
will restore the registers and make a smooth return to the
BASIC interpreter. Thus, SAVEd files with autostart set to
the default Hex 3015 will not disrupt the normal execution of
BASIC program with an @LOAD embedded in the code.

L-2. Loading BASIC Programs by Direct Command

A BASIC program saved on tape 1is identified by the zero
autostart. The action of @LOAD does not depend on whether the
"Shift" key is depressed but does depend on whether the @LOAD
command 1is a direct command typed on the keyboard or not. If
it is a direct command:

(a) The block length is checked against the total available
memory space calculated from:

LD HL, (40A0H) ;string space
LD DE, (40A4H) ;BASIC begin
SBC HL,DE
LD DE, 100 ;stack space
SBC HL,DE

where (40A0H) is set by the CLEAR n command to be:
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(40B1H) -n with default value of n = 50, and (40B1lH) in
turn is usually set by the "MEMORY SIZ2E?" at power up, oOr
subsequently changed by the ESF firmware or other
programs.

(b) If there is enough memory, the tape is loaded into memory
pointer by the content of locations Hex 40A4-40A5, and
not by the parameters recorded during @SAVE.

(c) After it is loaded, a special subroutine is called to
clean up the links inside the loaded BASIC program. This
is necessary because the contents of Hex 40A4-40A5 during
@SAVE and QLOAD may be different. As a consequence, the
BASIC program is loaded into a different block of memory
and the links inside are all wrong.

(d) All the variables and strings are cleared. Control is
back to BASIC direct mode.

L-3. Loading BASIC Program by Another BASIC Program

When the @QLOAD is executed as part of a BASIC program, the
actions taken by the ESF firmware is quite different. It is
designed to be able to do program overlay or chaining.

(a) The block length is checked against the available memory
space exclusive of the variable already defined:

LD HL, (40F9H) ;variable space
LD DE, (40A4H) ;BASIC begin
SBC HL ,DE

where (40F9H) is set by the CLEAR command to point one
above the end of the current BASIC program. Thus, in
order to have enough space to load, the current program
must be larger than or equal to the one being loaded.

See Section L-4 for methods to overcome this restriction.

(b) and (c) Same as in Section L-2.
(d) All the variables and strings are preserved. Control is

back to BASIC to start executing the first statement of
the program just loaded.
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L-4. Program Overlay

When a program is too big to fit into the available memory, it
is often possible to divide the big program into 1logically
operable small segments and load only one segment into memory
at a time. The special actions of @LOAD described in Section
L-3 make this possible to do in the TRS-80 system.

For example, for some unknown reason, one decides to write an
Editor-Assembler-Debugger in BASIC. It is clear that during
editing, the code for Assemble and Debug need not be 1in
memory, and vice versa. Thus, one can divide this into three
segments. In the Editor segment, you can type the command "A"
and the program will do an @LOAD2 which will wipe out the
Editor segment and load in and start the Assembler. Or, you
can type the command "Z", and the editor will do an EGLOAD3
which will also wipe out the Editor and load in and start the
Debugger. While in the Debugger, the command "E" will cause
an QLOAD1 and load back the Editor. One important point is
that during all this loading and reloading, the variables and
strings - which contain the source and object code you are

trying to edit, assemble, and debug - should always be
preserved and available to the different segments of the
program. Another perhaps 1less important thing is the new

segment being read in should start automatically. The @LOAD
does precisely these.

The segmentation of the above example is obvious. But even
less obvious problems can always be divided and conquored. The
few problems with overlay on TRS-80 are:

(a) The segment that is loaded first by direct command @LOAD
has to be the largest segment. Otherwise, there will be
a OM error when it tries to QLOAD a larger segment. One
way to overcome this is to put two POKE's in the first

segment:
10 POKE 16633, low-order
20 POKE 16634, high-order

where the low-order, high-order are the contents of
location 16633, 16634 respectively when the largest
segment is @GLOAD by direct command.

(b) Some of the strings that were defined may appear to be
wrong after overlay. This can be avoided if one does not
use assignments like:

10 A$="this one"
but use instead:
10 A$="this one"+""
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(c) READ data commands get lost or cause an OD error. The
solution is to put a RESTORE command at the beginning
of that segment.

L-5. Loading Programs by Assembly Program

The firmware does not support asssembly programs to load
programs. But this can be done and is used in the "COPYCAT"
program described in Section S-5.

LD HL,max-block size
PUSH HL
LD H,file #
LD2: CALL 3734H ;motor on
1LD3: CALL 3649H ;find sync
JR NZ,LD5
D A,D
OR A
JR LD3 ;data file
Jp M,LD3 ;end of file
SUB H ; found?
NOP
JR NZ,LD3 ;not yet
CALL 370BH :found it
LD5: JP NZ ,ERROR
LD H,D
LD (addr) ,HL ; save addr
LD IX,memory ;actual addr
PUSH HL
INC HL
POP HL
CALL 370BH ;read 2 bytes
JR NZ,LD5
LD H,D
LD (autostart) ,HL, ;save autostart
LD IY,LD1 ; fake call
JP 31B8H

LD1: 1D (length) ,DE ;save length
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CHAPTER D

DATA I/O

D-0. This chapter discusses the steps needed in assembly
programs to output or input a data file. The Data I/0 program
for BASIC and a patch for Radio Shack's EDTASM are used as
examples.

D-1. Output a Data File

-—— i ——— —— - —— - — —

(a) To open the file:
(i) Define a buffer, and indicate that the buffer is
empty.
(ii) Find the "End of file-1":
LD A,file #
CALL 300FH

Note that this will start the drive motor and can take up to
one full loop to find the beginning of the file. If the user
knows that the position of the tape is correct, step (ii) can
be omitted and thus save a considerable amount of time.

(b) To output a byte:
(i) Put the byte in the buffer, and move the buffer
pointer by one.
(ii) If buffer full, write it on tape:
LD HL,addr of buffer
LD BC, length of buffer
CALL 3006H
indicate that the buffer is empty again.
(iii) Return.

(c) To close the file:
(i) Write buffer if not empty, and write end of file:

LD HL,addr of buffer
LD BC,# of bytes in buffer
LD A,file #

CALL 3027H
(ii) Free the buffer.
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D-2. 1Input a Data File

(a) To open the file:
(i) Define a buffer and indicate that it is empty.
(ii) Find the "End of file n-1"
LD A,file #
CALL 300FH

(b) To get a byte:
(i) If buffer empty, read a record:

LD HL,addr of buffer

LD BC,length of buffer

CALL 3003H

LD (# of bytes in buffer) ,BC

(ii) Get the byte from buffer.
(iii) Decrease the # of bytes in buffer by one.

(c) To close the file:
Free the buffer.

D-3. The Data I/0 Program for BASIC

The Data I/O program for BASIC supplied with every ESF follows
the procedure described in Sections D-1 and D-2. A listing of

the program can be found in Appendix. This program is
actually loaded into location 6COOH and relocated. All of the
addresses in the listing marked with a single qgquote ' are

changed to reflect the actual relocated addresses.

Note that this is a buffered I/0 and is quite different from
the wunbuffered TRS-80 cassette Data I/O. The following two
programs will write identical tape files.

Program 1:

10 @OPEN1
20 FOR I=1 TO 10
30 @PRINT I
40 FOR J=1 TO 10000
50 NEXT J
60 NEXT I
70 @CLOSE
Program 2:
10 @OPEN1
20 @PRINT 1,2,3,4,5,6,7,8,9,10

30 @CLOSE
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Equivalent programs on TRS-80 cassette Data I/O will produce a
much longer tape in case 1 as compared with case 2.

D-4. Patch to Radio Shack's "EDTASM"

A patch to Radio Shack's "EDTASM" to use ESF for source
storage is shown on the next page as another example.



4301
4301 5C37

4695
4695 2AB140
4698 18035

3023

4023 1A2341
1024 D630
4028 FS
4029 CDOF30
402¢ 2012
4U2E 011243
4031 241541
4034 09
4035 €S
4034 Ct
4D37 21F0SC
403A F1I
4p3B €D2730
1D3E L3
4D3F ES
4040 EN
4041 (630
4043 EAVF
4045 21AE4S8
4038 C33147

4D4R JA2341
4D4E D630
4050 CDOF30
4053 20EC
4055 011243
4058 241341
4D5k 09
4D5C ES
15 1

IDSE 2IFQSC
4061 22119
4964 CDO330
9047 2008
1059 09
4064 2B
406R 2B
04C 221541
4D6F C9
44684

00100
00200 §  meemeem—eeee-
20300 ; PART # 1: KEYBOARD DEBOUNCE
00400 ORG  4301H

00500 IEFW  373CH

00600 ;

00700 ; PART # 2: FROTECT HIGH HEMORY
00800 ORG  4695H

00900 LD KL, (40B1H)
01000 R $69FH

01100 ;

01200 : PART # 3: WRITE SOURCE 0N ESF
01300 ORG  4D23H

01400 URITE LD A, (34128H)
01500 sup 707

01600 FUSH  AF

01700 CALL  300FY

01800 JR NZ.ERROR
01900 LD BC, -SCEEH
92000 LD HL . (4115H)
02100 ADD  HL,BC

02200 PUSH KL

02300 FOP  BC

02400 LD HL . SCFOH
02500 FOP AF

02690 CALL  3027H

02700 RET 2

02800 PUSH KL

02900 ERROR  POP WL

03000 ADD A0

03100 AND  TFH

03200 Lo HL, 48AEH
02300 i 4731H

03400

03500 ; PAKT W 4: READ SOURCE FROM ESF
03600 READ LD A, (4128H)
03700 5UB 707

03800 CALL  300FH

03900 JR NZ,ERROR+!
04000 LD BC, -SCEEH
04100 LD HL ., (4113H)
04200 AID  HL.EC

04300 PUSH  HL

04400 FOP  BC

04500 LD HL , SCFOH
04500 LD (4111H , HL
04700 CALL  3003Y

04800 JR NZ,ERROR+1
04900 DD HL,BC

05000 DEC WL

05100 DEC  HL

05200 LD (4115H) , HL
05300 RET

65400 END  443AH

30000 TOTAL ERRORS

ESF PATCHES TO "EDTAGH"

- — - -

+FIND ROF

;GET NEXT CH AFTER "u®
;CONVERT IT TO FILE #

;-(BEGIN ADDR. OF SOURCE)+2
; CEND ADDR. OF SOURCE)

;BC = LENGTH OF SOURCE
;(BEGIN ADDR. GF SOURCE)
JFILE # AGAIN

+WRITE FILE + EOF

+IN CASE OF AR ERROR
;COMVER ERROR CODE 70 ASCII
;FOINT TO MESSAGE

;60 PRINT AND RECOVER

yGET CH AFTER "L"

+CONVERT ASCII 7O FILE 4
yFIND THE EOF

+-(BEGIN ADDR. OF SOURCE)+2
; (MAX MENORY ADDR.)

;HAX LENGTH OF SOURCE

;(BEGIN AIDR. FOR SOURCE)

;READ FILE

y-*{END ADDR. OF SOURCE)
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CHAPTER T

TAPE FORMAT

T=-0. This chapter deals with the tape format used in the ESF
for TRS-80 and some of the inner details of the 1low level
subroutines in the firmware. One does not need to know these
details in order to use the ESF. One might even get more
confused by reading it. This chapter is for the curious and
the desparate. The curious should read it without taking it
too seriously, and never try to use the subroutines named in
it. The desparate should use this chapter as a guide, read
the firmware listing carefully, worry about all the registers,
count the machine cycles (hereafter referred to as TRS-80
cycles) between input or output instructions, etc. If after
all these, the desparation turns into frustration, the author
of the firmware (and this manual) expresses his deep

sympathy.

T-1. Recording Method

The so-called frequency modulation (FM) encoding is used in
the ESF for TRS-80. This is the same method that is wused in
most single density floppy disks. Data (which also includes
images of programs in this context) are written on the
magnetic media one bit at a time in blocks called records or
sectors. A magnetic flux change is written at the leading
edge of each bit cell. An additional flux change is written
at the center of the bit cell if, and only if, the bit is a
"ie. For the ESF, each bit cell is 150 micro-seconds, or 248
TRS-80 cycles.

The subroutine "WRBIT" in the ESF firmware will write n
consecutive bits assuming that the I/0 port number is in C
register, the number n is in B register, and the bits to be
written are in D register. This subroutine will also check
the write-protect detector and the end-of-tape (EOT) detector.
If either one is set, it returns a 01 or a 04 respectively in
the A register, and an NZ in the F register. Otherwise, 2
will be returned in the F register.

"WRBIT" reverses the write-current every 248 TRS-80 cycles for
each bit of data. (These are the "clocks".) It also reverses
the current at 124 TRS-80 cycles if the particular bit is a
"1". (These are the "data". "WRBIT" takes 75 TRS-80 cycles
before writing the first "clock" and 28 TRS-80 cycles after
last "data" to return to the caller. The caller should use up
21 TRS-80 cycles between calls to meet the 124 cycle
requirement. Note that RAM location 401AH is wused by
"WRBIT".
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The "DJNZ RB2" loop of the subroutine "RDBYT" is responsible
to read the bits back from tape. It loops either in the "JP
P,RB4" loop, or the "JP M,RB5" loop for a negative going or a
positive going "clock" respectively. Then it waits 175 TRS-80
cycles and reads the polarity of the magnetic flux. If the
polarity has changed, then the bit is a "1", else it is a "0".
This bit is saved in the D register. (See next section for a
full description of "RDBYT".) The 175 cycle wait is optimal
for speed tolerance and other considerations to recover data
with 248 cycle bit cell.

T-2. Byte Format

The 8 bits of a byte is written consecutively starting at the
least significant bit (bit 7). 1In addition, a parity bit is
written after the most significant bit (bit 0). The parity
bit is "1" if the total number of 1's in the byte is even. The
parity bit is "0" if the total number of 1's in the byte is
odd. This is called "odd parity", but ironically, "odd"
parity makes the total number of flux changes "even" in FM
recording. An even number of flux changes means the polarity
of the magnetic flux ends up the same as it started with. This
makes the parity bit very easy to generate or to check.

The subroutine "WRBYT" in the ESF firmware will write the byte
in the D register on tape. The parity bit is generated by
forcing the polarity of the write current to be positive at
the center of the parity bit cell. "WRBYT" will detect write-
protect and EOT as it calls "WRBIT". "WRBYT" also adds the
contents of D to register E for checksum.

The subroutine "RDBYT" will read a byte from the tape and put
it in the D register. The previous contents of D is added to
RAM location 401AH for the checksum. "RDBYT" does not check
the parity of the current byte, but does check that of the
previous byte simply by 1looking at the polarity of the
magnetic flux. "RDBYT" also scans the BREAK key. It returns
a 08 or a 01 in the A register if parity error or BREAK
respectively and with an NZ in the F register. Normal return
has 00 in A and 2 in F.

T-3. Record Format

As stated before, bits and bytes are never written alone, but
always in blocks called a record. A record starts with 512
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bits of 0's followed by a single bit of "1", and a "sync
byte". After the sync byte are the "record type" and the type
dependent bytes. The stream of "0" bits helps the read
routine to find the beginning of a record. Note that:

(a) Since 0's have "clocks" only, the read routine cannot
mistake "data" as "clock" or vice versa. Thus, this makes
it easy to achieve the so-called "bit synchronization".

(b) Since data bytes have odd parity, there can never be more
than 16 consecutive 0's in the data stream. Thus, the
long stream of 0's is unique and un-ambiguous.

The single bit of "1" after the long stream of 0's mark the
byte boundary and helps the read routine to achieve "byte
synchronization". The sync byte is used to double-check the
byte synchronization and is redundant.

In the ESF firmware, the subroutine "WPREAM" writes the above
stream of bits plus the record type byte (which will be
defined in the next three sections). The record type byte is
passed to this subroutine in the L register, and the
subroutine also clears the E register for checksum
computation.

The subroutine "RPREAM" searches for the beginning of record
stream and reads the record type byte into D register. It
also clears RAM location 401AH for checksum computation.

T-4. File Mark Record

Records on an ESF tape are divided into groups called files. A
special record called file mark record is used to separate the

files. A file mark record has a record-type-byte of between
hex 80 and FF, and two arbitrary bytes following the record
type. (The extra two bytes enable the read routine to check

the parity of the record type byte.)

An empty tape (with 0 files) should have a file mark record
with hex FF near the beginning of the tape. A tape with 1
file should have the above file mark record FF followed by one
or more data records (see Section T-5) or program records (see
Section T-6), followed by another file mark record FE. 1In
general, file n consists of one/more data/program records
preceded by a file mark record with the 1's complement of n as
record type, and followed by a file mark record with the 2's
complement of n as record type. File number n must be
consecutive and started with 1. There cannot be more than 127
files.
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The subroutine "WRPRE" is used to write file mark record. The
record type 1is set up by the caller and stored in the L
register.

T-5. Data Record

A data record has a record-type-byte of 00. This is followed
by a two-byte data size count, the body of data, and a
checksum byte and two arbitrary bytes. The data size count is
the byte count of the body of data, and is written lower-byte
first, high order byte next. The body of data is usually a
dump of memory block. The checksum byte is the two's
complement of the sum of all the bytes before it in this
record. The two arbitrary bytes following checksum enable the
read routine to check the parity of the checksum.

The subroutine "WRTWO" and "RDTWO" are used to write and read
the data size count. The subroutines "WBLOCK" and "RBLOCK"
are used to write and read the remaining part of a data
record.

T-6. Program Record

A program record has a record-type-byte of 01 through 7F hex.
This is followed by the sequence:

(a) A two-byte program address, low order first, high order
next. This is the beginning address of the block of
memory being copied to tape during "SAVE". It 1is also
used as the beginning address of memory for "LOAD", if
and only if, item (b) below is not 0000.

(b) A two-byte auto-start address, low order first, high order
next. If this is not 0000, the ESF firmware will JUMP to
this address after the program is loaded into the memory
during a "LOAD". If this auto-start is 0000, special
action is taken during "LOAD".

(c) A two-byte program size count, low order first, high order
next.

(d) The body of the program.

(e) A checksum byte which is the two's complement of all the
bytes in this record (including the sync byte) before
itself.

(f) Two arbitrary bytes.
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(RIRININ]
2000
3003
FO0A
2009
3000
ZO0O0F
2012
2015
=013
201ER
S01E
2021
2024
2027
202A
202D

S030

(Qoon)
(O014)
(QOFB)
(401A)
(ZBOZ)
(40AZ)
(OFAF)
(40B1)
{12A2)
(1D1E)
(1E4A)
(1AFS)
(40E4&)
(ZB1C)
(4012)
(4004)
(OZ2A)
(1ES3)
(1AZER)
(1p72)
(1D5R)
(40A4)
(40F%)
(40A0)
(1297)
(1AE=)
(QOAD)
(O0A7)
(QOOBR)
(4014)
(40Q34)
(OZFR)
(QQ&O)

(22480

24232

CcahAz2

oIsCcs3

L2724
ZAEA40
CIELD
ToASZ4

CER2ADS
DoAESR
CaSF3Z
IRET X S
IR rAN Y
CE0E=0
C27930

R

Q001
0002
0003
0004
Q009
Q004
OO07
Q002
000
0010
Q011
0012
Q013
0014
Q015
Q014
0017
0o1S
0012
Q020
0021
00z2
0023
0024
Q025
QO24
00z27
0022
Q02
Q030
0031
QOZz
0033
0034
0035
0034
Q037
Q022
Q0D9
0040
Q0041
0042
0043
0044
0045
0046
0047
0042
004
Q050
0051
QOS2
Q053
o054
Q0SS
OOSA
0097

CR
SYNLC
CEI
BSRAM
BSINT
BEZLIN
BZFRN
BSMEM
BSERR
BSCONT
BZFCE
BZFIND
BE=HL
BSIEXP
BSINTH
BERSTZ
BSFRTL
BSCLR
BEROY
B INC
BSEXE
BSBGNF
BZENDP
BESMAXF
BISYNE
BSFIX
BSCESV
BSCLD
BSINW
Bk I
BzkS
ESER
BIDLY
BISFT
BSEEY
BZBRE

y

Eiid
Eil
Eoid
EL
ECi
EGr
Eold
Eid
(=X p] ]
el
El
=l
EGHl
Eat
EG
EQ
£
EGl
Ed
EQL
EGL
ERL
g
e
Bl
Ed
e
EQI
gl
E&IL
EL
EQtl
E
Et
En)
g

O0H
14H

OF RH

401AH
ZBROZH
40AZH
OFAFH
40B1H
17A%H
i01EH
1E4AH
1AFSH
40ELH
ZR1CH
4012H
4004H
OZ2AH"
1E2ZH
1AZRBH
1073H
10SBH
40A4H
JOFH
40A0H
1997H
1AESH
OADH

OA7H

OBBH

4014H
40324AH

2240H

s ## ##3# VECTORS #3%#3 #%3#

.
3

m
0 D
[l i)
—
D

DRG
AR
AP
P
R
AP
AP
E
Lo
JP
P
P

P

P
AR
P
R
AP

ZO00H
REWIND
READ
WRITE
WELDF X
SAVEA
FBOF
SELECT
HL, (B=HL)
BZCONT
FEROFX
WRITEX
WELF
NEWA
WREOF
ERRIF
SETN
ALITD

FAGE 0001
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2033
20324
‘U S

203A
:U'7
2033
2039
202A
2020
=040
3043
2044
2043
2049
Z04R
20402
ZQ4E
204F
2051
3052
2055
2033
=058
303E
_Uél
204A48
-Oéé
SOLAR
ZOLAR
F06E
2070
2071
20732
2074
2079
307¢C
207F
2030

202

20
()-_.

204
“H.A

Y]

-
zn
v

Lon ]

LX)
[w

L)

221A40
"1%230
20440
;ABI4O
2617
2R
2697
2B
36C3
2B
2&F0
2B
228140
Z21AZZ4
CO79325
113200
COe31E
ZA1A40
ED44
ZE0E
215027
221440
CA06
4F
FEOS

C2SSEL

ﬁ(?f?ﬁ

D3 0 05 0 G

H

CIZB1A

COFS1A
2AA440
2B
1394

70
FESER
2003

00353
Q039
Q040
0041
Q062
00632
0044
00465
QO&6
0Q67
0042
QLY
Q070
Q071
Q072
Q073
0074
0075
QQ74
0077
Q073
QO79
0020
0031
Qos2
0032
OOS4
Q085
QOes
0037
002R
QO3
QOO0
0091
QOI2
0093
0024
0093
O0O9A
0027
OO
0Oy
0100
0101
o102
0103
0104
0105
0106
0107
0108
0109
0110
0111
0112
0113
0114

NE NME U NI uE NS WS NE NE WE We wE

3k HHF DSYSTEM *#3% #33#
#7 /1234N

NHERE N=0 FOR

3TART

5T1
AUTD

ve wB we

### MAKE BASIC

CHECK

O~ U 00 B

NOP
INZ
INC
INC
INC
INC
INC
LD
LD
Lo
LD
LD
DEC
LD
DEC
LD
DEC
LD
DEC
LD
LD
CAL
LD
CAL
LD
NEG
JR
LD
LD
ADD
LD
CP
JP
JP

FOR
FOR
FOR
FOR
FOR
FOR

L

L

CALL

LD
DEC
JR

EX
LD
P
JR

eLAD
eLoAD 1
eLoAD 2
@L2AD 2
@LOAD 4
NG LIJAD
KEYBILINCE
A

A

A

A

A

A

(BSRAM) S A

HL », CHECK
(BSRSTZ) . HL

HL s (B:SMEM)

(HL) , BSSYNE/ 254
HL

(HL), BSSYNE MOD 2564
HL

(HL) , OC3H

HL

(HL)», OFOH

HL

(B=MEM) , HL

HL » HEAD

PRTSTG

DE, S0

BSCLR

A, (BSRAM)

Z,5T1

HL, DEBNC
(BSKI),HL
A&

C->A

b=
NZ.,LDADA
BSROY
BSFIND
HL, (BSBGNF)
HL

BS1

LOOK FOR @ #a#%

(SP),HL

AL

BSEXE MOD 254
NZ,IZH1

PAGE 0002
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038
2089
2038
3082
SO2F
2020
2091
09
2095
2097
IO
2OWY
2OYA
2098
SO0

TORE

2OAO
F0A2
Z0OAZ
20AS
Z0AR
20AY
Z20AB
ZOAD
FORO
a0R:3
Z0OR4
ZORS
0BRSS
20ERB
ZORC
ZORE
2000
2002
Z0TS
2007
SO
b T e
3OCF
2000
20Dt
zon2
2003
z200sS
20D7
20DA
0D
J0DF
20EO
TOER2
Z0E4
Z0ES

7C
FEL1D
EZ
cz27e1l
D7

FS
E&DF
FE4O
2302
F1

B
Fi
Fi

07z
2205
FEZ22
2014
07
A2
CDICZ2R
FS
FEOS
202F
D724
C24A1E
F1

7E
CALELD
111330
ns
FEAD
2245
FEA7
CAS221
FERE
21D
22E4L40Q
ZAR140

D7
OEQO
2809
-DICZB
FE&4
DZ4A1E
4F
22EL40
79

B7

o

O L L

1ty

0115
01146
0117
0113
0112
0120
0121
0122
0123
0124
0125
0126
0127
01za
0129
0130
0131
01322
0132
01=4
0135
01246
0137
0132
01379
0140
0141
0142
0143
0144
0145
0144
0147
0143
0149
0180
0151
o152
0152
0154
Q155
0156
0157
0158
01357
0140
0161
0142
01463
01464
0163
0146
01467
01463
01L&
0170
0171

LD
P
CH1 EX
JP
R2T
FUsH
AND
P
JR
FoP
RET
FoP
PP
RST
JR
[
JR
RST
~H4 JR
CALL
PUSH
o
AR
CALL
JP
FOP
L.D
AP
CHS LD
FiISH
cP
JR
P
P
P
JR
LD
LD
INC
INC
JP
GETN RST
LD
JR
CALL
[l o
CHA& JP
LD
GT1 LD
LD
R
RET

[}
I
)

uE w8 wus

$eee “@NEW",

.
7

A H
BIEXE/25&
(SP),HL
NZ,BSINC
10H

AF

ODOFH

@ -

Z,CH3

AF

AF

AF

10H
Z,CH4
NZ,CHI
10H
Z,ZA0
BSIEXF
AF

&

N, ZHA
SELECT
NZ.,BSFLCE
AF

A, (HL)
Z, BSCONT
DE.,BASIC
DE

B35V
Z,SAVER
BSCLD
Z,LOAD
BSINW
Z,NEW
(BSHL) > HL
HL, (BSMEM)
HL

HL

(HL)

10H

c,0
Z,15T1
BSIEXP
100

NC, BSFCE
c-A
(BSHL) , ML
AL

A

### ADDED BASIC COMMANDS ###

“@NEW1”, ETC. ...

FAGE QOOZ



EXATRON STRINGY FLOPPY FIRMWARE FOR TRS-S0 FAGE

30E6
20EY
S0EC
I0EF
FOFO
ZOF2
20F4
ZOF6
20F3
20FB
FOFE
3101
2102

2108
Z103
2104
2108
J10c
F10E
210F
2110
2113
3114
2118
21146
3117
311A
211D
311F
3120
121
2124
2124
2129
2120
2120
3131

g T
PRCE S P

3134
2135
2133
312R
S13E
212F
3140
2141
2144
3147
2143
214B
314cC
214D
214E

3151

COD230
21C5324
2D7935
&1
COSF32
FS
E4B7
2009
COAFOF
21CEZ4
CD7233
F1
C2FE31

Con230
22100
2B

nz
2818
CF

20
04731
D3

CF

2C
04731
DS
111530
2819
ZF

2C
204731
2812
L29719
CDOF=1A
23
EDSBA440
EDS2
ns

ES
110000
21046324
L7935
7%

1

E1l
cpe223
C3FB31
Z5
Con22B
2B

07

1
2ZEG40

I

0172
01732
0174
0175
0174
0177
0173
0179
0130
0131
01382
0132
0134
0185
0136
0137
0153
0137
0120
o129
01v2
0123
0124
0195
Q196
0197
0192
0199
0200
0201

0202

0202

0204
0205
0206

0207

NEW

rd
E
D

5'_"‘| |I| - ws s

e o o
o<
m
o

0202 SA.

Q209
0210
0211
0212
0213
0214
0213
0216
0217
n21e
0219
0220
0221
0222
0223
0224
Q225
Q22A
027

Oz

SA3

INTGR

CALL
LD
CALL
Lo
CALL
FUSH
AND
JR
CALL
Lo
CALL
Fap
JP

"@SAVEL ",

CALL
JR
LDEC
R3T
JR
RST
DB
CALL
FisH
R3T
DB
CALL
FLISH
LD
JR
R3T
]
CALL
JR
JF
CALL
INC
L
SBC
FILISH
PUSH
LD
LD
CALL
LD
FoP
POP
CALL
P
PLISH
CALL
DEC
R3T
Fof
Lo
RET

GETN

HL » NEWMSG
FRT3TG
H,C

NEWA

AF

OBR7H
NZ s NWO
BSPRN

HL, BYTEMSG
FRTSTG

AF

LR&

T@SAVEZY, ETC. ...

GETN
Z,3A1
HL.
10H
Z,SAZ
3

INTGR
DE

INTiGR

DE

DE, BASIC
Z,5A3

2

INTGR
Z,5A3
B2SYNE
BSFIND

HL

DE, (BSBGNF)
HL, OE

LE

HL

DE, O

HL s WRITMSG
FRTSTG
A, LT

BC

HL

SAVEA

LR1

BC

BSINT

HL.

10H

B
(BSHL) , HL

Q004
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2139
312A
3120
21920
22
2193
31924
2174
319
319A
2198
219D
31A0
21A2
21AZ
21A4
31AS
31A&
21AS8
I1A9
31AA
Z1AB
F1AE
21RO
=181
Z1R2
2R3

D230
210F 34
07935
2AAR440
114400
19
EDSBAO40Q
EDS2
ES
2AAZ40
23

70

BS
2208
ZAA440
EDSEF240
=7
EDS2
E3
FLEL
210000
ES

41
ZEFF
79

B7
2001
AF
cnz437
CD4P34
20AS
7A

B7
Z2F7
FASD31
24

AS
ZOF0
CLOOR37
2052
8]

-0

&2

ES
DDEL
ES

El

00
CDOR37
204A
52

7A

BS

ey o i
Iy -t
P I

0229 3
023‘) ; . e s
0221 3

0232 LOAD

Q232 LOADA

0234
D235
O224
Q237
0228
0239
Q240
0241
0242
0242
0z44
024535
0244
0247
0z48
0249
D250
0251 LD
0252
0253
0254
0255
02596
0257

Q252
0259
0260 LO2
0OZA1 LDZ
Q262
0243
0264
Q2463
Q24
02867
O2e3
0269
D270

- 0271

0272
0273

274
0273
0274
0277
0273
0279
0220
0231
0282
0223
ozR4
0233

“@LOAD,

CALL
LD
CALL
()
Lo
ADD
LD
=BG
FUSH
LD
INC
LD
LR
JR
LD
LD
CSCF
SBC
EX
PP
LD
PLIS
()
LD
LD
R
JR
LD
CALL
ZALL
JR
Lo
R
JR
P
SUB
AND
JdR
CALL
JR
RET
RET
LD
PUSH
POQP
PLISH
FOP
NOP
CALL
JR
LD
Lo
OR
JR

< @L':'ADI d ? ET':- L ]

GETN
HL, READMSG
FRTSTG

HL , {BSBIGNP)
LDE, 100

HL, DE

DE, (BSMAXF)
HL, LE

HL

HL, (BSLIN)
HL

A H

L

Z,LD1

HL, (BSBGNF)
DE, (BSENMDF)

HL, DE
(SP),HL
Y

HL, 0
HL’

H,C
L,QOFFH
A,

A
NZ,LD2
LA
MTUON
RFPREAM
NZ,LRTN
A,D

A

2,0
M,LDZ2

H

L
NZ,LD=
ROTWO
NZ,LRTN
NZ

NZ

H.D

HL

IX

HL

HL

ROTWO
NZ,LRTN
H, D

A, D

L
Z,LIANR

FAGE Q0035
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21BRS
F1R4
31B=2
1B
Z1BA
F1RD
31IBF
10
211
212
31C4
=D B I
S1TA
=17
S124
I
S1ich
SICF
2100
3101
2102
2104
=107
1o
2109
Z1DA
210D
21DF
T1E2
Z1E4
F1E7
Z1ESR
Z1EA
F1ED
F1EE
Z1EF
Z1F1
21F2
21F4
Z1F3
21FA
31FEB
31FE
2201
2204
3207
3209
2200
ZZ0E
F20F
3211
3219
2213
2219
221C
ZZLF

ES
FDEL
ES

E1

COOR37
20ZR
S0

El

12
o543
ns

Da

E1l
CDASZG
202E
Di
FDES
El

70

B4
2010
2ARAZ40
23

7o

BS
211122
220K
2177320
12309
ZAEOZS
B7
2203
211232
EZ

AF
120A
Q0
FOEZ
DOZAA440
1300
El

N i g
213739
CA792S
O3S
1EZA
CEAZLY
ZEZO
B7
12EA
DO22F240
2AA440
ES
C2ES1A
212135
7925
DDES

0236
0237
0283
Q299
0290
02w
Q292
0293
0224
Q293
Q224
Q297
0298
Qe
0300
0301
0302
0z02
0304
0205
0:20A
03207
Q=02
Q209
0310
0211
0212
Q213
0314
0z1s
0314
0217
0z13
021
0320
0221

Q322

0223
Q324
0325
0326
0327
0322
0329
Q330
0331
0=32
QZaz
0324
0235
03346
[ MR

0333
Q2RI
0240
0Oz41
Q=42

L4

LDé

Lo7

LOADE

LRTN
LR1
LR&

ART

FUSH
PP
FlizH
FoF
CALL
JR
LD
FoF
ADD
R
PLISH
FLISH
PP
ZALL
AR
FoOP
PLISH
FOF
Lo
QR
JR
L.D
INC
LD
OR
LD
R
L0
JR
Lo
IR
JR
LD
EX
XOR
R
NP
EX
Lo
R
FOP
CALL
Lo
AP
CALL
LD
JP
LD
R
JR
Lo
LD
PLIZM
AP
Lo
CALL
Fii=H

HL.

1Y

HL

HL
ROTWD
NZ,LRTN
E-L

HL
HL . [E
s LRS
DE

DE

HL
REBLOCE
NZ,LRTN
DE

1y

HL

AL

H
NZ,LDA
HL, (BSLIN)
ML

AsH

L

HL, RTNEZ
Z,L07
HL > AUTO
LD7

A (BSSFT)
A

Z-L07
HL, ABT
(SF), HL
A

LR1

(SP), 1Y

IX, (BZBGNF)
Lb4

HL

MTOFF

HL » DIONEMSG
Z,PRTSTG
FRTERR
E,2AH
BSERR

Ay 20H

A

LR1
(BSENDP), IX
HL, (BSBRGNF)
HL

BSFIX

HL , BREMESG
FRTZTG

IX

FAGE 000&
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El 0343 POP HL
AF 0244 XOR A
EDSZ 0245 SBC HL, DE
DS 0246 FiJSH DE
COAFOF 0z47 CALL BJPRN
JE2C 048 LD Ay,
CODZAQ3 03249 CALL B3PRTLC
El O350 FORP HL
CDAFOF 0351 CALL BSPRN
ZE2C 0352 LD Ay
COZAOR 0353 CALL BSPRTL
FOES 0354 FILISH 1Y
El 03255 PP HL
CDAFOF r 0256 CALL BSPRN
1205 0337 JR BFD
0252
03259 j### SUBROUTINES FOR AIMB CALL #%#
0360 5 VECTORED FROM Z0Q0Q0OH ETI,
0261 3 '
0362 3 ALL RETURN WITH Z FOR CORRECT
03463 3 NZ FOR ERROR WITH REG.A =
0364 3 BITO —---= WRITE WITHOUT DECAL
0265 5 BIT1 -—-— LSER HIT BREAK
0346 5 BIT2 --— WRITE PASS EQT
0367 3 BIT3 ~—— READ PARITY ERROR
0343 3 BIT4 --— READ CHECKS=LUM ERRCR
0369 3 BITS =-—-— RECORD ToOO LONG
0370 3 BITé —--—- VERIFY ERROR
0371 3 BIT7 --— EOF READ
0272 3
0373 35... WIND TAPE T BOT ...
0374
3242 25 0375 REWIND FUSH B
3243 DS Q376 FLISH LE
3244 Ch=4327 0277 CALL MTION
2247 CD4ARZR7 0273 CALL DELAY
F24A ZA402S Q379 RWDL LD A, ( BSRREK)
3240 EAQ4 O30 AND 4
224F  OF 0331 RRCA
IZS0 0 2007 0z=22 JR NZ ., RWOF
252 ED7S 0232 IN A, ()
2254 EAO04 0234 AND 4
32546 282F2 02385 JR Z,RWDL
3258 AF 0234 XOR A
299 CD2527 0387 RWDF CALL MTOFF
225C DI 0333 POP OE
225D 1 Q339 FopP BC
329E 9 0390 RET
0391 3
0392 5... ERASE TAFPE ...
0393 3 H = STARTING FILE NUMBER
0294 3 HL RETURNS NUMBER OF BYTES
0395 3
I285F S 0294 NEWA PUSH BC
I2AO0 0SS . nze7 PricH LE
2241 CDEZR7 ) Oz ZALL MTONW

2244 EAOL Q299 AND 1
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32
o
el
oS
‘B

.

o~

[ 0}
m-o W o

[x Sy

s I
220D
22CE
22Do
2Dz
2204
2z2D7
mZ2hs

ahe

2060
7C
FEO2
2013
CcOoazz2
20462
ZE3S
221A40
ED7?
CDapz7
ZEFF
ChS&2S
2051
1209
Ch43326
2044

10FE
2ERQ

COva3S

C2AT3Z
0&01
ED41
CD4vza
201D
7A

B
20F7
21FFFF
23
ED73
EsQ4
200D
COrnRse
C20232
F5

F1

14
IE02
Z2SEC
EAFER
cnzsz7
o1

C1

[

0400
0401
0402
0402
0404
0405
Q404
0407
Q403
0409
0410
0411
041z
04173
0414
0415
0414
0417
0413
0419
Q420
0421
0422
0423
0424
0425
Q424
0427
0423
0429
04320
0431
0432
04323
0424
Q0435
0434
0437
Q4322
0429
0440
0441
0442
0443
0444
0445
0444

0447

0442
044%
0430
0451
0452
0453
0454
0455

0454

NW2

NW:3
NW4

NW7

MW

NWS

NW10O
NW11

JR
Lo
cP
R
CALL
R
LD
Lo
T
CALL
LD
CALL
JR
JR
CALL
JR
LD
ADD
JR
LD
DINZ
Lo
CALL
P
LD
LD
LD
CALL
JdP
LD
CALL
OEC
JP
LD
T
CALL
JR
Lo
[ =
JR
Lo
INC
IN
AND
JR
CALL
P
PLIZH
FOP
INC
1.0
R
ANL
CALL
POF
FOF
RET

NZ,NW11
A H

NG, NW2
REWIND
NZ,NW11
A, 35H

(B=ZRAM) A

()5 A
DELAY
L, OFFH
WRFRE
NZ,NWi1
NW:z
RFREAM
NZ.NW1i1
A,D

H
NZ,NW2
B, 10OH
NW4

L, Q20OH
WPREAM
NZ,NWi1
E,?0Q

H., OFFH
O.H
WRBIT
Z: NWA
B.1
WRBIT
E
NZ,NW7
B.1
(2),H
RFREAM
NZ,NW11
A. D

L

NZ» NWS
HL$—1
HL

A, (L)

4
NZ,MW10O
RDBYTE
NZ,NW10Q
AF

AF

i

A,z

Z NW?
OFBH
MTOFF
DE

R

FAGE oo
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OpES
os
ES
DOE1
ES
FDES
S

FLEL
Cchz427
CO49:34
2025
74

B7
ZEQ4
201F
DoO7EQO
CooRz7
2017
L2

EE
FO1%
ER
2E1B
0=

00

ES

E1
CDASZA
2007
o
FD1+%
Fozz
FDES
CDes27
c1
FOE1
El

D1
DoeE1
o
ZEZO
B7
13F0

0457
0453
0452
Q440
04461
0442
0442
04464
0445
Q444
0447
Q4462
Q442
Q470
0471
0472
0473
0474
0473
0474
0477
047%
0479 RLP
0420

0431

04o2

Q4273

0424

04135

0424

0437

Q4zE

043w
0420
0471

0492

Q04273

0424

0423

0494

0497

0493

0429

0500

0501

0502

0S03 RRTN
0S04

0203

QS04

0507

0502

Q202

0510 BLUFE
0511

0512

05172 3

B

TP v vs w8 w2 ws s

m
bl
L=

READ DATA BLOCK ...

HL --2 BUFFER

= BUFFER LENGTH AT ENTRY

PLISH
FLISH
PlIsH
PP
PiSH
PLISH
FLUSH
L0
CPL
Lo
Lo
ZPL
LD
FLISH
PP
CALL
CALL
JR
LD
OR
LD
JR
LD
CALL
JR
LD
EX
ADD
EX
JR
RET
NOF
FUSH
FopP
CALL
JR
PP
ADD
INC
FIISH
CALL
FOoP
PP
FOoP
PP
FOP
RET
Lo
R
JR

RECORD LENGTH AT RETLRN

IX
DE
HL
IX
HL
1Y
Bz
AT

CsA
A B

EB.-A

B

Iy

MTION
RFREAM
NZ>RRTN
A, D

A

A, 04H
NZ,RRTN
A, (IX)
ROTWD
NZ,RRTN
H, D

DE, HL
IY,DE
DE, HL
7. BLIFE

.

HL

HL.
RBLDCE
NZ,RRTN
LE

1Y, [DE
1Y

1Y
MTLOFF
BC

1Y

HL

DE

IX

A, 20H
A
RETN

FAGE QOOw



EXATRON STRINGY FLOFPY FIRMWARE FOR TRS-20 FAGE QO10

0314 s5... WRITE DATA RECORD ...
0515 3 HL == BLFFER
0514 5 BC = BLUFFER LENGTH
0517 3 0 = DELAY TIME
0312 3
DDES 0519 WRITEX FLSH IX
ES 0320 FLUSH HL
DoE1 0321 FOF IX
E ES 0322 PItSH HL
3 ns 03232 PLISH DE

£ 0524 PUSH BC
cnazz 0525 CALL MTIONW
2017 OS24 JR NZ, WRTN
ZEQO 0327 LD L0

YO VYRR R Y]

CO9Z3D 0523 CALL WFREAM
2010 Q529 AR NZ, WRTN
El 05320 PIIP HL
ES 0S321 PIISH HL.
DD7EQQ 0532 LD A, (IXD)
CoaR3& 0s33 CALL WRTMD
ZO0A OS24 JR NZ,WRTN
00 0325 NP
El OS24 POP HL
ES 053237 FUSH HL.
COC739 0332 CALL WBLIICK
CRz837 0939 WRTN CALL MTOFF
El 0340 PP HL
L 0341 ForF LE
ES 0542 FPUSH HL
Co4n37 0543 CALL Z, ONDLY
21 0544 POP B
E1 0S45 FOP HL
DoEL 0S44 POP IX
R 0547 RET
0s 0542 WRITE PLIsH DE
1420 0549 LD 0, &1
COZARE 0950 DALL WRITEX
01 0551 FoP Oe
oo 05352 RET
053532 3
OS54 3... WRITE BUFFER & EOF ...
0355 3 HL -->» BUFFER
0S54 3 BC = BUFFER LENGTH
0357 3 A = FILL NUMEER
0853
2344 FS 0559 WBEOF PiLISH AF
2345 79 0S40 LD AR
23464 Bt 0S61 OR =
3247 CASCER 05&62 CALL NZ,WRITE
3264 F1 0563 PP AF
334 1201 054&4 R WEQOF
0565 5
0S&4 35... WRITE EOF MARE ...
0547 5 A = FILE NUMEBER
05462 3
I260 =D OSAY WEIFX NEC A
IIAE S ) OS70 WEQF FrsH B



EXATRON STRINGY FLOPPY FIRMWARE FOR TR3S-320 FAGE 0011

2246F DS 0571 PUSH oEe
3370 ES 0572 PLISH HL
2271 ZF 03573 CPL
3372 F&20 0574 R Z0H
IB74  4F 0575 ) Lo L>A
337 CD333R7 0574 CALL MTIONW
ZE78 2439 0s77 CALL Z.WRFRE
IR OCD2S37 0372 CALL MTOFF
I37E Ed 0379 FopP HL
0 0320 FoP DE
1 0S31 FOP B
o 0B322 RET
05233 3
0324 i... WRITE PROGRAM FILE ...
0535 5 HL = LOAD ADDRES=S
0536 3 DE = START ADDRESS
0537 5 BL = LENGTH
OS82 3 A = FILE # (1 THRL @)
02389 3
DDOES Q390 SAVEA FLISH IX
FOES 0591 PLISH 1Y
ES 0Sw2 FlLISH HL
09 0593 PISH DE
S 0594 PLISH B
ES 0293 PLISH HL
DOE1L 09%6 PP IX
EX 0597 FLISH HL
&F 0393 LD LA
ES Q52 FLISH HL
0s Q&0Q0 FUISH DE
FOE1 Q4601 POP 1y
s 0L02 FLISH 21
COR337 0403 CALL MTONW
2024 04604 R NZ,SVEJ
Chav34Ae 04605 SV1 CALL RFREAM
201F 0604 JR NZ,=VE.
74 O&07 LD A.D
oS 04608 ADD L
Z0OF7 0&09 JR MNZ,3V1
0410 0&10 Lo E, 10H
10FE 0411 V2 D.JNZ SVz
CDP2329 04612 CALL WFREAM
2012 0&132 AR NZ,3VE.
EDSA 04814 ADC HL, DE
LDES Q&a1S PLISH IX
El 04146 FOF HL.
COZR36 0&17 CALL WRTWD
2005 04618 R NZ,SVE.J
EDSA &1L ADC HL, DE
FDES 0&20 FPLSH IvY
El 0421 FOP HL
ZD32B3A 0L22 CALL WRTW
204LF NAZ2Z SVEJ JR NZ, SVE
EDSA 0&24 ADC HL, DE
EDSA 0&25 AL HL, DE
E1 O&24 FOF HL

COz2RZA QL27 CALL WRTW



EXATRON STRINGY FLOPRY FIRMWARE FOR TRS-20 FAGE 001X

I3CH 2066 0628 JR NZ,SVE1L
2F3CS ES QL29 FlLISH HL
22CY EN 0L20 FOP HL.
2ICA 00 0421 NP
FICE CDC735 Q&322 ZALL WBLCE
I3CE 205E 04332 R NZ,SVEL
3300 EQ 0AZ4 PP HL
=301 DREQ O4&25 PP IX
302 7D 0A34 Lo AL
ZzD4  2F 0437 o
3205 AF 0A32 Lo * LA
Z230&A  CDSARS 029 CALL WRPRE
209 2055 0640 JR NZ,3SVR
2B 7D 0441 Lo AL
I20C 2ZF 0642 CPL
3200 AF 04473 Lo L.A
ZIDE ZEO1L Q&84 LD Al
IZEQ ED72 04645 ouT (Z)s A
TZE2 CD43A 0A46 3V2 CALL RFREAM
FES 2049 0&47 IR NZ,SVR
ZIE7 7A 0442 LD A.D
ITES  BD 0449 P L
; ZOF7 OAS0 JR NZ,5Vz

o 0431 RET NZ

ES 04652 FiisH HL

El 0L53 FOP HL

COOR27 0AS4 CALL ROTWO

202D 0495 JR NZ, SVR

20 0LS5A RET MZ

00 0AS7 NP

70 0AS3 LD AL

ODDES 0439 PLISH IX

E1l QELD PP HL

ED 0&41 CP L

0L OLbLZ JR NZ,ERR

7A Q&L LD A,D

B O&ED P H

T0&1 OLAS IR NZ,ERR

COOBZ7 QLLA TALL ROTWD

20ZB 0467 R NZ,=VR

0 0A63 RET NZ

00 O&LLD NOP

70 NA70 LD AL

FDES 0471 PLISH IY

E1l Qa72 POP HL

BD QL73 P L

2053 0&74 JR NZ,ERR

7A D4L73 LD AD

BIZ 04676 CP H

204F Q&77 R NZ.ERR

CDOBZ7 0A72 CALL RDTWO

2019 OLT7D IR NZ,SVR

h) 04630 RET NZ

0 0421 RET NZ

ES 0&22 FiIsH HL

£l &3 FoP HL

70 ‘ OL24 LD AL



EXATRON STRINGY FLOPPY FIRMWARE FOR TRS-20 FAGE 0013

341C E1 0635 PP HL
241D ES QL2646 FLISH HL
341E BRD 0627 P L
241F 2040 QeSS R NZ,ERR
3421 7A QLD LD A,D
3422 B QA0 M H
2423 2030 0691 JR NZ, ERR
2425 CcDoDRe QAYZ 2V4 CALL ROBYTE
3428 2006 0673 JR O NZ,3SVR
Z42A  CO Q494 RET NZ
Z42B 130E OADS JR VS
420 EL Q&4 SVE POP HL
34Z2E EI Q4AP7 SVEL Fip HL
242F EI Q&2 POF HL.
24320 CD2S37 . 0679 SVR CALL MTOFF
2422 £ Q700 PP BC
2434 Ot 0701 PP DE
4325 El 0702 FOF HL
2434 FDEL 07032 PP 184
=432 [DDEL 0704 FOP IX
Z42A 09 0703 RET
24z  DD7EQO Q704 SVS LD A (IX)
343E BA 0707 CP D
Z4ZF 2020 0702 JR NZ.,ERR
3441 DD23 0709 INC Ix
Z44z 2B 0710 DEC HL
2444 712 0711 LD AH
3445 BS 0712 IR L
Z44hA Q225324 R 0712 JP NZ,5V4
2449  CcooDzée 0714 CALL RDBYTE
34410 Z0OEZ 0715 JR NZ,3VR
Z44E QL04 0714 LD E. &
3420  10FE 0717 3V7 D.JNZ 3V7
2452 CDCD2A 0712 CALL ROBYTE
2455 ZOoDw 0712 JR NZ,5SVR
2457  2A1A40 Q720 LD A, (BSRAM)
2454 B7 0721 OR A
F45R 2202 0722 JR Z, VA
2450 ZEOA 0723 LD Ay10
Z45F  1S8CF 0724 sSVA R SVR
3441 3ES0 0725 ERR LD A, 40H
443 13CR 0726 <R SVR
0727 3 :
0728 3... FIND BEGINNING 2F DATA FILE ...
0729 3 A = FILE NUMBER
0730
3445 LS 0731 FBOFX FIISH B
Z466 DS 07322 PIISH DE
Z447 F5 0723 PLSH AF
34463 2D3437 07324 CALL MTON
246B LD4224 0735 OP1 CALL RPREAM
Z4LE 2005 0726 R NZ,0OpP2
2470 F1 073237 FOP AF
2471 FS 073¢ PIUSH AF
2472 a2z 0729 . ADD O
3472 Z20FA 0740 AR NZ,0FPt

2475 CDIZS37 0741 P2 CALL MTOFF



EXATRON STRINGY FLOPPY FIRMWARE FOR TRS-S0

3478
3479
347A
247D
247E
247F
=420
2422
3435
3424

3437
2423
Z43A
24&B
2420
242F
2470
2491
34922
2492
2474
3497
3493
499

2474
Z49R
2430
249F
Z4A0
Z4A1

Z4A2
Z4A4
24AA
24AE
34B2
2484
Z4BA
F4BE
3402
3485
34C9
24D
24CE
2402
2404
24DA

D1

O
cC4n37
(9]

(Y

oS
1420
CDASZ4
bt

cw

DS
FAFO
4F
ED7S
E4OZ
79
(|
O
ES
ZAB140
22
77
El
9

ES
F3
ChaC3s
F1
E1l
-9

45534154
S24F4EZ0
S3545249
4E475920
444C4FS0
S0S92056
45525349
AFAEZ034
ZE31SD
45524153
A94EAT7ZE
AE
20425954
45537EAE
S7524954
494E472E

0742
0742
0744
0745
0744
0747
0743

« 0749

0750
0751

07952
0753
0754
0755
0756
0757
0793
0759
0740
07418

07462
0743
0744
07463
07446
Q747
074632
0749
0770
0771

0772
0773
0774
0775
0776
0777
0779
Q777
0720
731

Q732
0723
0734
Q73235
07324
0737,
0733
0739
Q770
0791

Q732
Q723
0724
0795
G794
0797
0793

FPOP
FOP
CALL
FOP
RET
PLISH
Lo
CALL
POP
RET

FEROF

AF

|’_r.| “e uwa W ug

PLISH
DR
LD
IN
ANL
LD
FPOP
RET
PLIS
LD
INC
Lo
PP
RET

. wa 4e we

ERROR FLESH
PUSH
CALL
FOP
POP

RET

### ### STRINGS

HEAD 0B
DB
DR
DR
DR
)]
DE
DR
DR
NEWMSG DR
DR
LE
BYTEMSG DB
LR
WRITMSG DR
)=

« - PRINT ERROR
A = ERROR CODRE

DE
DE
Z, ONDOLY
BC

DE

O, AL
FROFX
DE

.. SELECT DRIVE ...
DRIVE NUMBER

Bz
QFOH
CHA
Ay (12)
3
A,

BIC

NZ

HL

HL, (BSMEM)
HL

(HL} A

HL
MESSAGE ..

HL
AF
FRTERR
AF
HL

HHH AR

"EXAT”

“RON -

“STRI”

“NGY 7

TFLOP

“PY V-

"ERSI”

“IIN 47

“. 17, CR+20H

“ERAS”

“ING, 7

“ . T +E0OH
BYT~”

TES. T,

TWRITS

SIMNG, T

. T HEOH

FAGE 0014



EXATRON STRINGY FLOPPY FIRMWARE FOR TRS-20 FAGE
24DE  AE Q799 DB ‘e " +30H
I4DF 52454144 0S00 READMSG DB “READ”
T4E3  494E472E 02301 OB “ING, "
24E7 AE Q202 DE T THE0H
Z4ER 56455249 0203 VRFMSG OB “YERI”
Z4EC  44D9 0204 0B TET S YT H20H
Z4EE  T041324%9 0305 PERRMSG DB "FPARI”
24F2  S4D9 QE0& )] T, YT H20H
24Fd 43434543 0307 CERRMSS 0B “LHED”
24F2  4RS3ISSCD 02302 DB TESU S, M +20H
Z4FC 4F535D2420 0309 IMMSIG OB ST
2S00  4F44204D 02810 DR OF M
2804 454D4F52 0311 DB "EMOR”
Zs0s8  O9 0812 OB YO +20H
2R09 54415045 0313 TTSMsSS DB “TAFE~”
IS00 20544F4F 0314 )=} ST
3511 20524349F 0315 DE TOEHOS
2515 S2D4 0314 DR "R T +20H
3917 57524954 0317 WPMIG DB “WRIT”
ISR 45205052 os1a DB “E-PR”
391F 4FS544543 0319 DB TITEC”
ID23 54454420 0820 DB “TE", "D, +30H
2527 A54FC4A 0221 EOFMES DB CEQY, TR +E0H
2824 20455252 0222 ERRMSG DB “ ERR”
IRZE 4FS22D 0323 DB DR, CR+20H
3Tl 42524541 0224 BRKMSG DB “"BREA”
3535 4RpSD 0325 DB K CR+E20H
3937 444F4E4% Q824 DONEMSG DR “OONE”
2S3B =D 0227 DB CR+320H
0223 3
OE29 s##% ### SLIB-SUBROUTINES ### 3%
0230 3
0331 $FPRINT ERROR MESISAGE
o232 3
IS3IC CB47 0833 PRTERR RIT 0,.A
IS2E 211735 0=34 Lo HL , WPMSG
2541 2030 0S35 JR NZ,PE1
35432 CB4F 0326 BIT 1,A
2545 212125 0237 LD HL » BREMZG
35452 202F Q333 JR NZ,PRTSTG
I34A CBIS7 0azv BIT 2, A
254C 210935 03840 Lo HL, TTEMSG
3I54F 2022 0241 JR NZ,PE1
2551 CRSF 0242 BIT A
=253 21EEC4 03432 LD HL : PERRMSG
25546 201B 0244 JR NZ,PE1L
IS CBA7 0245 RIT 4,A
255A Z21F434 0846 LD HL , CERRMSG
2ISSD 2014 0347 JR NZ,PE1
3ISSF CRAF 0342 BIT S,A
2561 21FC34 03549 LD HL » OMMSG
25464 200D 02350 4R NZ,PE1L
3566 CB77 0351 RIT 4. A
25463 21E3224 0352 LD HL » VRFMSG
ISAR ZO0A 0s53 R NZ,FE1L
IDD 212735 0254 Lo HL  ERFMEG
2570 CR7F 055 BIT 7-A

Q01S



EXATRON STRINGY FLOPPY FIRMWARE FOR TRS-20 : FPAGE 0014

3972 08 0856 RET Z
3573 COT93S 0357 PEI CALL PRTZTS
2574 212A35 0as3 LD HL ,» ERRMSS
0859 3
O340 SPRINT STRING FOINTED BY HL
0261 3
3579 T7E O2L2 PRTSTG LD Ay (HL)
2878 232 Q243 INC HL
337B FS 0&s4 PLIZH AF
3272 EATF Q2463 AND 7FH
357 COZAOS Q&b CALL BSFPRTLC
2531 FI 0267 FipP AF
3582 17 REFES RLA
2533 320F4 Q246 R NC, PRTSTG
2823 oY Q270 RET
0271
0872 SWRITE PREAMELE, ZYNL,
0373 3 BYTE IN L AND TW MORE
29246 COY2IS 0374 WRFRE CALL WFREAM
353% O 0275 RET NZ
ZE2A 2O Q874 RET NZ
253R 0404 Q277 LD B,4
=520 1OFE 0872 WEWE D.INZ WEWE
252F C23B36 Q379 JP WRTWD
oS0
0221 sWRITE FREAMBLE, SYNC,
0232 3 AND BYTE IN L
HE L X 14 %%
IDWE 3ERD WFREAM LD A, 35H
3594 3221A40 L0 (BZRAM) - A
997 ED7Y ouT (2)sA
2599 CL4p37 CALL DELAY
IS O RET NZ
2590 CD14324 CALL "WRBITS
ISAO 0 RET NZ
ZSA1L 00 QO] NP
I8AZ 1300 QIR JR WREBLE
I0A4 CD1934 0292 WRBLE CALL WRBIT
I5A7 120 0224 RET NZ
ITAS CO 0S99 RET NZ
ISAY OLO04 03%4 LD B, 4
ZSAB  1OFE 0897 WRKWTZ D.NZ WREWTZ
35A0 2A1A40 a8 L.D A, (B=RAM)
IZSRO  E&LTF Qz9o9 AND 7FH
35R2  ED7? 0900 ouT (2):A
25B4 Q0 0ovol NOP
3ITES 00 0202 NOQP
ZS5B6 04605 003 LD B,S
ISB23 1A1A 0904 LD ‘D, 3YNC
Z5BA  CDEC3IS 0O90S CALL WRBYTE
TSED 20 0204 RET NZ
ZSRE 55 0907 (L n. L
ISEF 582 OP03 LD E;B
CEEC0 0404 0209 LD R, 4
TEC2 OCIEAIS R Q%10 P WRBY
FECT 00 ) 0911 WRLOF NLOF
IESCA 00 0912 NP



EXATRION STRINGY FLOPFPY FIRMWARE FOR TRS-20 FAGE 0017

0913 3

0914 3WRITE BLOCK OF HL

0913 POINTED RY IX

O91A s 78/14 #3t3%
2507 DOSAQ00 0?17 WBLOCK LD oL (IX)
25CcA CDEEZS (al>B = CALL WREBYT
IZECD CoO 0912 RET NZ
ISCE DD 0920 INC IX
500 ~R Q921 DELC HL

501 7C Q922 LD AsH
=0z B3 0223 IR L

2502 ZOF0 Q924 JR NZ ., WRLOF
S0 0O Q9IS RET NZ

ISDA OAO01L 0926 Lo E.1
s °7 0927 SUR A
ZEDY 93 0922 SLIR E

I50DA 0 S7 0929 (W 0. A
2SDODBR  CRECES 09320 CALL WREBYTE
ISDE  CO 093l RET NZ
ISOF 2O Qw22 RET NZ
Z5EO Q0 Q933 NOP .
ISE1 0AO8 0924 LD B, 4
ISES  CLROED3S 0935 CALL WREBYTE
ISEA CO WECT RET NZ
I8ET7 O 0937 RET NZ
ISES  DADS O9Is Lo B,5
ISEA 0 OO0 037 WRBY NCHIP
ZSEB Q0 0940 NOP
0941 3
0942 sWRITE BYTE IN D
09432 s##n 13B+37/14 ##%
' 0944 s##% 42/14 ###
ISED 1OFE 0245 WREYTE DLJNZ WRBYTE
ZCEE  ZALA40 Ow4s WRBYT Lo A> (BSRAM)
ISF1 ED7? 0947 QuT ()5 A
ISFT 74 Ow4s LD A,
TEF4 ¢ 0949 ADD AE
2S5FS 5 0950 LD E,A
{

IR

).

I5F 4 ! 0951 LD B,3

] Ows2 INC HL

25FY 434 Ova3 CALL WRBITSZ
ISFC ZB 0954 LEC HL

3IFFD O 0955 RET NZ

ZEFE  CO QP54 RET NZ

FEFF 0402 0957 LD B, 2

24601 10FE OS5 WRTWT D.UNZ WRTWT
FA03 ZALA40 QP59 LD A, (B=RAM)
3606 FAZ0 0P&0 OR 20H

2603 3221A40 0YA1 Lo (BSRAM) - A
360B  ELTF 0962 . AND 7FH

PIN )

| DS ) Y X

3
F'
&0
AP

2400 EDL79 QOPA2 ouT (C)SA
ZEOF AF 0944 XOR A
2610 9 QP65 RET

O9&s 3

0947 SWRITE B BITS IN L

AREZ s 114,99, 75/258 #42
2411 DO7EO0 Ove7 WRRITL LD A (IX)



EXATRON STRINGY FLOPPY FIRMWARE FOR TR3-20

1
1
1
1
1

oo

ED73

EAQS
O
[

ZA1A40
CROA
2O14
EESO
ED7®
EEZO
00

0

BF
OLOA
10FE
22 1AR40
ED7Y
e |
100B
-9

00

CH2524

S5
COEEZS
-0

Q0

00

00

54
0L04
CIZECZS

COSEZA
-0

7A
D&1A
2249326
3C
Coie27
CDCDRs
221A49Q
-9
0414
cocz7
ED73
Fot0za
coLcz27
ED7=
FALDZA
ED7=
FASE:A

0970
0?71
OP72
0973
0»74
0273
0974
0977
O97=
Q279
Ows0
iy
oogz

Qs

A

L

oo le)
00 g

o
0 0
SO0 00 O 0 0 D

QNN D

-~
P
DG

Q
(REET |
QU3
OveR
QR4
OUes
(LR
Q@97
793
Qo9
1000
1001
1002
10032
1004
10035
1 0O0A
1007
1003
1009
1010
1011
1012
10132
1014
1015
1014
1017
1013
1019
1020
1021
1022
1023
1024
1025
1024

WRBITS

WRBIT

WRCLK

WREBWT

WRZRD

IN
ANL
RET
Pii=H
Lo
RRIZ
JR
XOR
QT
XOR .
NOP
NP
oP
LO
D.NZ
LD
ouT
PP
DNZ
RET
NOP
JP

A (I2)

s

NZ

BC

A: (BERAM)
D

N, WRZRD
2O0H

(C)-A
20H

A

B, 4

WREBWT
(BSRAM), A
(C),A

BC

WRBITL

WRCLK

SWRITE TWQ BYTES IN HL

sHt% AS/14 #an

WRTWD

PR1
PR2

PR3

FR4

LD
CALL
RET
NP
NOF
NOP
Lo
LD
AP

D, L
WRBYT
NZ

o, H
B, 4
WRBYTE -

FREAMELE AND
READ BYTE IN LI

* %%
CALL
RET
LD

=SB
JP

INC
CALL

CALL

LD
RET
LD
CALL
IN
JP
CALL
IN
AP
IN
WP

FR1

NZ

A.D

SYNC

NZ, RFREAM
A

WAIT
ROBYTE
(BZRAM) - A

2 20
CHEBRE
A, ()
P.FRZ
CHEBRK
A, (2)
M, FRZ2
A ()
M, PR1

FAGE

0013



EXATRON STRINSY FLOPPY FIRMWARE FOR TRS-80 FAGE 0QO19

24675 ED78 1027 PRS IN A, (I2)
2677 F27526 1022 P F.FRS
247A  3EOA 1029 LD A,hA
J347C  3EO& 1020 LD As b
FA7E CO1=37 10321 CALL WAIT
2421 ED79 1022 IN A, ()
AT FIZSE2A 1033 JP F,FR1
ZA2& ED72 10324 FPRé& IN A ()
T3 FAZLZA 1035 JP M, FR&
z CISEZA R 10324 P FR7

3 ZEOS 1037 PR7 Lo A,D

i ch1ez7 102 . CALL WAIT
2 1008 1039 DLINZ FR4

] 04 1040 INC B

2 ED73 1041 IN A, (12)
a2 F27534 1042 AP F.FRS
DS EDS3 1042 FPRS IN E, ()
290 FARRIA 1044 AP M, FRS
A0 ZEQQ 1045 LD A, 0O
2EAZ CIDFZA R 1044 AP RE1

1047

10432 sREAD BLOCEK 0OF HL
1049 3POINTED BY IX
1050 s##% 446/91 #u#

264AS  CDCDZA 1051 RBLOCK CALL ROBYTE
2AAS O 10352 RET NZ
I6A7 20 1053 RET NZ
TAAA DO7200 1054 . LD S (IX).D
2&AD DD 1055 INC IX
I&LAF 2R 1054 DEC HL.
2ABO OO0 1057 NOP
Z4B1 ES 1052 PUSH HL
Z&B2 E1 1059 POP HL
Z&BZ 70 1040 LD A H
=~4B4 BT 104&1 OR L
I4BT CZASZA R 1042 JFP NZ ., RBLOCK
LRSS COCDZ4 1043 _ CALL ROBYTE
Z&4BR CO 1044 RET NZ
IABC ZEO2 10465 Lo A2
ZABE D927 1044 CALL WAIT
26C1 0 CDCoDEA 1067 CALL ROBYTE
3éC4  CO : 1042 RET NZ
265 3A1A40 1069 LD A, (BZRAM)
2428 R7 1070 R A
ZECP 23 1071 RET 2
3404 3E10 1072 LD A, 10H
77 Y I 1072 RET

1074 3

1075 $READ BYTE IN D
1074 3% 29/33 %#%

z&CD ED7S 1077 ROBYTE IN A (I2)
I6CF FADAZA 1073 P M, RBO
&2 2EOS 107% Lo A, OSH
=AD4 B7 1030 OR A
S6DS 9 101 RET

Z&De  EDSS | 10232 RRO IN E, ()

240DS FADASA 1083 WP M, REBO



EXATRON STRINGY FLOFPY FIRMWARE FOR TR3-80 FAGE O00Z0

24DB  2ALA40 1084 LD A, (RERAM)
Z6NE 32 1035 ALD A,D
Z4DF I21A40 1024 RB1 LD (BSRAM) - A

ILED Q603 1027 LD B,3
SAES OAOQS 1028 Lo B. S
2AEL OO0 1029 RB2 NOP

Z6ET7 ZEOZR 1020 Lo A, 3
TAED CDLIRIT 1021 CALL WALT
ZLEC 7B 1092 LD ANE
IED ZF 10293 CrL
ZAEE EDS2 1024 IN E, ()
TAFQ FAFBRZA 1095 JP M, RBS
2eFT EDSS 1094 RE4 IN E, (2)
2AFS FZFZ24 1097 AP P.RRB4
IeF2 03032327 R 1022 TP RE&
24FR EDSS 1099 RBS IN B, ()
2AFD FAFBRZ& 1100 AP M, RBS
3700 30337 R 1101 JP REé&
2702 AB 1102 RBé& XOR E
3704 07 11072 RLICA
709 LCB1A 1104 RR D
2707 AF 1105 XR A
2703 10D 1104 D.INZ RE2
I70A 9 1107 RET

1102 s

110% sREALD TWO BYTES INTOD

1110 5 L AND D

1111 53#%% 44/58 #3639
Z70B CcDChDazs 1112 ROTWID CALL RDRYTE
ZT70E O 11132 RET NZ
I70F  4A 1114 Lo L.
2710 Q0 1115 NOP
711 ZEOZ 1114 LD A2
2713 Chiiez7 1117 CALL WAIT
3714 CECDZA R 1112 JP ROBYTE

1119 3

1120 s##% 14A+42 #x#

1121 3##% 45 #x%
2719 20 1122 WAIT DELC A
271A  ZOFD 1123 JR NZ,WAIT
2710 ZA4028 1124 CHEBRE LD A, (BSBRE)
271F  E&04 1125 AND 4
3721 o8 1124 RET Z
3722 OF 1127 RRCA
2722 D1 1122 FOP DE
2724 29 1129 RET
2725 FS 11320 MTOFF FLISH AF
3726 AF 1131 XOR A
2727 EDL7R 1122 T (C)A
3729 3A1240 1133 LD A, (BSINTH)
3722 FEFR 1124 (o CEI
I72E 2E01 1135 IR Z,MT1
2720 FBH 1134 el
731 F1 1127 MTI POP AF
LW AC TSI 1138 RET
F % ’ 1139 MTIONW OH OF &H
AF 1140 MTION XIOR A




EXATRON STRINGY FLOPPY FIRMWARE FOR TR3Z-80 FAGE 0021

3738 ES 1141 PLISH HL.
3736 ZAB140 1142 LD HL , (BSMEM)
3729 23 1142 INC HL
Z732A  4E 1144 LD C, (HL)
I7ZBR El 1145 FoF HL
I7IC 220D 11446 AR 2., MT2
373E€ ED73 1147 IN A, ()
3740 E&OL 11483 AND 1
3742 20 1149 RET NZ
3742 20 1150 MT2 INEC A
=744 ED79 1151 ouT (C)HA
2746 F3 1152 DI
3747 14607 1152 Lo 0.7
3742 1202 1154 JR ONDLY
274B 141F 1155 DELAY LD o, =
=740 AF 1154 ONDLY XIIR A
Z74E B7 1157 DLP oOR A
274F 2004 1152 R MZ,DL1
3751 ED7S 1159 IN A, ()
2753 EAQ4 1140 AND 04H
2755 10F7 1141 DL1 LLUINZ DLF
2757 1S 1162 DEC D
2758 20F4 1143 R NZ,DLF
275A BR7 1144 0R A
275 C9 1145 RET

1146 3

1147 s### #x# COVER THEIR ASS 3% %%

: 1148 3

2780 213440 1149 DEBRNC LD HL , BSKS
3I75F 0 010133 1170 LD B, BIKEY
2742 1600 1171 LD 0D, o
2744 OA 1172 DBLP LD A, (BC)
I7AS SF 117Z LD E.A
27466 AE 1174 XOR (HL)
3747 73 1173 Lo (HL)»E
37642 A3 11746 AND E
3742 2007 1177 JR NZ.DERDON
I74B 14 1172 INC o
I7AC 20 1179 INC L
3740 CROY 1120 RLC -
I7LF F2 1131 RET M
2770 13F2 1132 JR DBLF
2772 SF 1123 DEION LD E-A
3773 S 1134 PIISH B
2774 QO&O07 1125 LD R,7
2774 CDAQOO 1136 CALL BsDLY
3779 01 1127 FOP BC
3774 OA 1133 Lo A, (BC)
277B A3 1129 AND E
2770 3 1170 RET Z
377D CZFROZ 1191 R BZER
3720 (QO000) 1192 END
Errors 0

Range Count 14



EXATRON STRINGY FLOFFY FIRMWARE FOR TRS-20 FAGE 0022
LRSS REFERENCE LISTING

ABT 0340 0318

ALTO 0104 0QQ57 Q313

BASILC Q042 (0143 0201

BFD 0331 0357

BREMZG OS24 03240 Q227

Rl 0nO42 0107

BSRGNP 0022 Q105 0210 0223 02446 0224 0327

BZERK QO3A 0379 1124

BzoLD Q0zg 0147

BR=CLR O0y= o023

BSONW QOIY 0149

BSZONT 0010 0042 0142

BECEV 0027 0145

B=OLY Q032 1126

B=ENDP 0023 0247 033246

RSERR QOO Q332

BZEXE QOZ1 01132 0114

BSFCE 0011 0139 0161

BSFIND 0012 0104 0208

BSFIX 00ZA 0339

BZHL 0012 0042 0151 0142 0227

BZIEXP 0014 0134 0159

BSINC 0OZ0 0118

BSINT 0003 0223

BZINTH 0QOQ15 1133

B3KEY Q032 1170

BEK I QO30 00ws

BIKR Q032 1191

BIkZ 0031 1149

BSLIN 0O0s 0241 O

BEMAXF 0024 QZ22

B=MEM OOOS 0030 0022 0152 0765 1142

BZFRN Q007 0120 0247 Q351 O3S54

BESPRTC 0017 0242 Q353 0344

BEZRAM OO04 0077 0094 0407 O720 0385 0I98 09244 Q0259 09461 0Y74 025
1016 10A7 1034 1034

B=RDY 0O1E 0103

BERSTZ 0014 0QO7%

BZSFT 0034 0313

BSZYNE Q025 001

BLIFE 0510 0492

BYTEMS 0725 01231

CEI 0003 1134

CERRMS 0207 0344

CH1 0117 0114

THZ2 0126 0122

CH4 0133 0129

ZHS 01432 01321

CHA 0141 0137

CHECK 0111 0073

CHKERK 1124 1019 1022

CR 0001 0791 0822 0225 0gz7

DEDON 11232 1177

DRLF 1172 1182

DEBNC 1142 0097

DELAY 1155 0273 0409 0237

o 1141 1153

07

L

Lo
-

1]
e

> Q207



EXATRON STRINGY FLOPPY FIRMWARE FOR TRS-20
CROSS REFERENCE LISTING

DLP
DONEMS
ECFMEG
ERR
ERRMZG
ERROR
FBOF
FBIOFX
GETN
GT1
HEAD
INTGR
LD1
Loz
LDz
LD4
.04
Lo7
LoAD
LOADA
LOADR
LR1
LRS
LR
LRTN
MT1!
MT2
MTOFF
MTON
MTONW
MNEW
NEWA
MEWMSG
NWO
NW1Q
NW11
NW2
NW:z
NW4
NW&
NW7
NWS
NW#
OMMSS
ONDLY
el
aFPz
FE1
FPERRM=
FR1
PR2
FRZ
FR4
FRS
PRA
FR7
FRE

1197
02246
0221
Q725
0322
0774
0747
07231
0156
01432

0783

ey

O

0z51
Q240
0zé&1
0290

0452
0452
0414
0412
0420
0425
04w
0425
0441
020w
{1524
0735
0741
0Rs7
Q=205
o1
1012
1022
1025
1027
1024
1037
1043

1141
0328
054
OLAZ
0352
OS5
0044
QOSSO
0054
01353
QO30
0129
0245
0253
Q2AS
QeSS
Q204
0312
014=
0102
0235
0221
Q299
0134
Q&2
1135
1144
0327
02460
L2
0150
0053
017z
0179
0444
Q400
0402
041
0420
04232
043
0439
0451
OSi49
0543
0740
07324
0225
0243
1008
1021
1024
1039
1022
10325
10324
1044

1143

[aket=

0277
Q529
0174
0444

Q405
0412

0744

0341

1024

1042

0474

o)
—
Ll
o

Q205

045z
0472
Q576

0412

1154

0s44

1033

0A77 QA3 0471

0222

0291 0300

OS032 O5=29 0573
0724
0O4LQD

0415 0423 0424

0247 Q250 0853

Q703

046wy 0741

FAGE 0023



EXATRON STRINGY FLOPFY FIRMWARE FOR TRS-20

CRO3S REFERENCE LISTING

FRTERR 0833 0330 0776

FRTSTG 0842 0091 0174
REBO 1022 1073 1033

RE1 1024 1044
REZ 10392 1104
RE4 1094 1097
REZ 1099 1095 1100

RE& 1102 1093 1101
RBLOCE 1051 0299 0477

ROBYTE 1Q77 0445 0492
ROTWO 1112 0270 Q0230
READ 0443 0042

Q200 0233
0373 0041
0479
1008

READMS
REWIND
RLF

RFREAM

0404

0241 0414

FERTN 0203 0420 0434
RTNES 0324 0z11
RWLOF 0337 03222
RWDIL 0379 0zZE5
A0 0132 Q132
SAl Q207 0189
ZAZ2 0208 01?2
SAT 0Z1S 0202 0204

ZAVEA
SAVEER
SELECT
=Tl
START
=4V |
EAv)
SVE
V4
ZVE
SV
=7
SVE

0570
0O1E=
0754
0103
Q0071
QL0S
0hk11
06446
Q&2
O704
0724
0717
0&9A

Q045
0144
Q047
Q024

0220

LIy}

Ol1:33

0409
0A11
04850
0713z
Q&5
Q722
Q717

0623

ZVEL DA77 0AZS OAZS
SVE. 0422 0404 QLOA

VR 040 0L47

QL2

SYNC 00z 0204 1011
TTEMSG 0512 0240
VRFMSG 0202 0352
WAIT 1122 1014 10321

Q55w
oR17
0370
QS&D

0054
OS3I2 04
0052

0044

WREDF
WRL D0
WEDF
WEUOFX

WEWE 0373 02783
WEMSG 0217 0834
WFPREAM OS2 0422 0523
WRBIT 02723 0427 Q420
WREBITL 0943 09323
WREBITS 0270 Q889 09532
WREBL¥ oS3 0EP2
WREBWT 094 094

WREY 0710

039

; 0612

arsez

1062
0714

0290 0434
04325 0477

Q47

0132

0&SS

N61E
O&LT7

1028 1064

0274

0ge3

0216&

0713

0423

OZn4 Q3229 03241 0858

1015
0A54

1051

O&&bs QLT3

OA0S 0446

0512

OL79 O&23 Q715 0719

1091 1117 1123

0725 1012

1062 10467 1112

0724

FAGE

1112

Q724

Q024



EXATRON STRINGY FLOPPY FIRMWARE FOR TRS-80 FAGE Q025
CROSS REFERENCE LISTING

WRBYT OR44  O913 09946 .

WRBYTE 0245 Q903 O0%30 Q935 0745 1002
WRCLK oOR7e 0Pl

WRITE 0543 00432 05&2

WRITEX OS1% 0051 0S50

WRITMS 0797 0215

WREWTZ 0897 0397

WRLIP 0%l OvZ4

WRFRE 0274 0411 OS77 OL3ID

WRTN Q5329 0S26 0329 0534

WRTWO 095 OS33 Q617 0&22 Q&27 08772
WRTWT P52 0vss

WRZRiD Qw0 Q974



ESF DATA I/0 FOR TRS-80

7500~
7000

7000"

7010

70307

70z
7024 -
7hzS”
70247
7hzs”
70397
7oze-
703F -
7041
7044
7045
7047
704% 7
704R"
704E -
70507
70527
7054~
J0S7-
7059
70

~

-

70SF 7
70627
7h&z”
T0EL
7DER

(7FFD)

(O200)
(QO00)

(QO10)
(OOO0)
(QO0S)

(O0Z20)
(OO00O0)
(QOO8)
(OO10)
(001=)

(0001)

ZAR140
7E
E&Q7
4F
Q&AOQ
pRz100707
onoe
ZAE440
7E
FEB2
235
FEZ9
CALZ7E”
FEAZ
=200
FEA&
CAP77E"
FERS
CAZA7F -
ZZ2FD7F 7

DO7E00
B7
CZ4ALE
FO211070

01000=

0001
OO02
Q003
0004
0QOS
0QOA
0007
QOO
0002
Q010
0011
0012
0013
0014
0015
Q016
Qal17
0013
Q01%
QOZ0
0021
022
0023
00z4
(]9 e
0026
o027
0023
Q029
0030
0021
0032
O0Z

0034

0038

0QZA
0027
0033

T O0Ie

Q040
0041
0042
0043
0044
0045
Q0446
0047
0043
0049
0050
0051
0052
00s=
0054
QOS5
00SA
0057

FAGE Q001

HE 2 X P LR L b R R R L L R R R L b Rl Al R b R L
$ STORAGE ALLDCATIONS FOR BUFFERS ETC.
QRIS $+7500H :
FREV Eod $+0AFDH sVECTOR TO FREVIOLS MODLAL
0s 2254 sUF TO = BUFFERS, 254 EACH
BUFFER IS 0
DRVCTR D< 14 sDRIVE CONTROL BLOCEK
Ds EGLL O sORIVE STATLS
BN EGiL S sBIUUFFER # FOR THAT DRIVE
BUFCTR 0= a2 sBUFFER CONTROL BLOCE
BS Exid 0 'BUFFER =STATLS
RC EQ = s RECORD COLNT
RL gL 14 s RECORD LENGTH
BF EGL 24 sBYTE FOINTER
STAT ns i sERROR CODE FOR FO ERRORS
3 I ISR I T W RN A H I FH I N
$ SYNTAX SCAN
TAFPE LD HL, (BSMEM)
INC HL
LD A, (HL) 3DRIVE FORT
ANLD 7
LD ZsA
LD E,O
LD IX,DRVCTR
ADD IX,BC s IX-DRVCTR
LD HL, (BZHL)
Lo A, (HL)
-P ESCRR
JR Z,PRINT
CP BSCIN
P Z, INPUT
N BzCOP
JR Z,JPEN
P BSCCL
JP 2, CLOSE
CP BICCR
JP Z:CLEAR
P FREV s FREVIGLES MODILIAL
$ 36 36 36 3 36 36 3 3F 36 3 3 36 3 3 3 36 3F 3 36 30 36 3 36 36 334 30 3 I I HH IR A
s @LH#DIIFEN N
OFEN LD A, (IX+D3)
R A s T3 DRIVE FREE™
R NZ, BsFCE IND, FIZ ERRIDR
Lo IY,BUFZTR sYES
LD BC, 0200H sFIND A FREE BLUFFER



ESF DATA 1I/0 FOR TRS-20

7n&n”
70707

7071

7073z~
7n7s-”
70747
iy
707B”
7077
JO7F ¢
70317
Tz
Foes
70ER
7hac”
oD
7020
704
T2
70200
70en-
70A0T

7J0A1”
70A4~7
7DAAT
70AST
TOAA~
70AL-
70R1 S
J0B27
70B&”
JURAT
TORC
7JLBOC
70RE ~
T2
7RCS

70C7

-

7o

A N

’

7OCE"
7ICF -
7onz-
70n3-
7nns-
700DE”
7oon-
700F ¢
J0EL”
J0EZ
JOES”
7DES

FR7EQO
B7

2208
FO23

oz

10FS
C34A1E
S
COZOz0
ZRF7

Fo

COOF 30
L2R&LTF
DOZA0001
F1

FO7 700
FOZ4OS00
FOZ&1000
FOR41200
-1
oo7i1o2
-

v

LD7EOQOQ
FEO?Z
2209
FEOL
CZ4A1E
DOZA0003
Q&AO00
DoO4EO=

FOZ110707

FOOZ
41
04

ROZ100707

1100FF
poie
10FC
FLI4E12
Doo=
07z
COeE723
ZAAF40
COOzZ7E”
112141
FEOQZ
SIS0
=21e
FEOQ4
2203
111041
47

QOS2
QO3
QO&0
OOA1
(RINY.
00AZ
00&4
QQLS
QOQLE
QQA7
004
OO&
0070
Q071
072
0073
0074
0075
OQO7 4
Q077
QO7
0079
0020
O0s
0QR2
0022
004
O0=5
QOO2s
0Qz7
0033
o0
QOO0
OOy
0Oz
OO
Q094
OOwS
QOOPEL
0OQw7
0O93
QO9Y
0100
0101
0102
01032
0104
0105

0104

Q0107
Q103
0109
0110
0111
0112
011z
0114

L1¢Q LD
R
R
INC
INC
[LINZ

Liz P

L1l Fit=sH
CALL
JR
PLISH
CALL
I
Lo
FPOF
LD
LD
Lo
Lo
FOP
Lo
RET

FRINT LD
P
JR
P
JP
Lo
L20 Ln
Lo
Lo
ADD
Lo
INC
LD
LI
ADD
[hINZ
LD
ADD
RST
CALL
LD
CALL
LD
P
JR
JR
ZP
JR
Lo
L2z LI

Lz1

-
)
b

PAGE 0002

A, (IY+BS)
A
Z-L11
181

C

L10
BSFCE
B
ESFGTN
Z,L12
AF
ESFFBF
NZ.BFD sBAD, FD
(IX+03),1

AF

(IY+B3),A
(IY+RC),0Q
(IY+RL)» O
(IY+BF), 0

BC

(IX+BN),C

$ND FREE BLFFER., FC
SGET -FILE # N
IN=Q, FIT ERROIR

ERROR

s ORIVE TO BUFFER

Fe SRR SN E SRR

@LH#DOIFRINT LIST-OF-EXFRESSIING

A, (IX+DS)
3
Z,L20 sWAS IT QUTPUT?
1 $JALIST OFPENED?
NZ.BSFLCE $NO, FiIZ ERROR
(IX+D35),3 SMAKE IT DITRLUT
B.O

Cy (IX+BN)

1Y, BUFCTR

IY,BC

B,

B

IX,BUFFER

DE, =254

IX,DE

Lz21

Z, (IY+EF)

I1X,RC

10H

BSEXFR EVALUATE EXFREZZION

A, (BSVART) .

PUT

DE, BSACL
E’LES
Z,L26

4

Z.L23 sTYPE 4,
DE, BEACCD

E,A

s TYPE 2,
s TYFE 3,

INTEGER
STRING

REAL
s DoiLBLE

ERROR

JEIND BEGINNING OF FILE N
sCLAIM THIS DRIVE

$2LAIM THE BUFFER

sPUT VALLIE TYFE IN BUFFER



ESF DATA I/0 FOR TRS-80 FAGE 0003

70E2“ 1A 01135 L24 Lo A, (DE)
70EA- 12 0114 INC DE
70DER- CDDZ7E”S 0117 CALL FUT PPUT TYFE IN BUFFER
70EE" 10F% 0i1s . 0NZ Lz4
7OFO" 7E 011w L2S Lo A, (HL)
7O0F1~ FEZ2C 0120 CF Ty sLIST SEFERATOR
JOFZT 2Env 0121 R Z,L22 sMORE IN LIST
7OFST ZZEA40 0122 Lo (BSHL) . HL
JOF3 09 0123 RET sEND OF COMMANLD
70F2- ES 0124 L 26 PLISH HL SFIND STRING
70FA" 1A Q0125 Lo A, (DE)
TOFRY &F 0124 Lo L.A
7OFCT 13 0127 INC DE
JOFDC 1A o12e LD A, (OE)
7OFE" A7 0122 Lo H,A
70FF- 7E 0120 Lo A, (HL)
JEQO CLD2V7E” 0131 CALL FUT PETRANG LENGTH IN BLUFFER
JEQZT 23 0132 INC HL
7EQ4° SE 01323 LD E, (HL)
JEOST 23 0124 INC Hi
JEQL” 54 01335 LD L, (HL)
FEQ7 Z1BS540 0134 Lo HL, BSTHMF+2
7EOAT ZZBZ40 0137 LD (BSTMF) , HL
eont E1 Qrze PP HL.
TEQE" RB7 01329 R A
JEQOF 7 2EDF 0140 JR Z-LZ2S INLULL STRING
7E117 12D3 0141 AR LZ3 sPUT STRING IN RUFFER
0142 3
0143 SN H W R AR UFRFE ARSI E
0144 ;
Q145 5 @UH#DIINPUT LIST-OF-VAREABLES
0144 3
7E1Z DO7E0OQ 0147 INFUT Lo A, (IX+DE)
7E14° FEOQZ 014:= CP 2
FELS 2209 0149 JR Z,L=20 s THIS WAS AN INFUT FILE
7E1A° FEO1 0150 CR i sOR WAS IT ST DFENEDT
JELCS CZ24A1E 0151 JF NZ,BSFCE sND, FOERROR
7ELIF" DIZ&Q002 0132 Lh (IX+03),2 TMAKE IT AN IMFUT
JEZZS QA0O0 0152 L30 Lo B,0
7EZ2S” DD4EO= 0194 LD C, (IX+BN)
JEZ22T FO2110707 01985 LD IY,BUFCTR
7E2CS FLO® 0154 ADD 1Y,BLC
7EZE” 41 , 0157 LD B.C
JEZF- 04 015 INC B
JEZOC DDz2100707 0159 LD I1X, BUFFER
7E347 1100FF 0140 LD DE, ~Z54A
7EZ7 DD19 01461 L2 ADO IX,[DE
7EZ29Y 1OFC 0162 [INZ L31
7EZR” FD4E1s& 0142 LD C, (IY+BF)
JEZE” DDO% 01464 ADD IX,BC
JE4QOT D7 O1AS L322 RST 10H
7E41° 01717E” 01464 LD BZ,L35 RETURN ALODRESS
7E44 05 0147 FiisH BC
7E4S” CDODZ4& 0143 CALL B3SVAR SFIND VARIARLE IM LIST
7E42° EBR O1AD EX DE, HL
7EART ZZDFA0 . 0170 Lo (BZALD) , HL

7E4C7 ER 0171 EX DE. HL



ESF DATA I/0 FOR TR3-30

7E4D" DS 0172
7E4E" E7 0173
JE4F - FS 0174
7ESOY CDBO7FS 0175
7ESZT ZZAF40

JESAT 112141 0177
7ES9 FEODZ o172
JESBT 3209 Q177
7ESD” zZ2iR 0150
JESF“ FEO4 0121
7E&L T 2203 a1az
7E&ZC 111041 0133

D124
015
0126
0137

01:3

FE&LLT 47
TEA7 COFAT7ES
JEAAT 12
TELBES 1T
TEACT 10F9

JESES CI3LLF 0139
JE71° 7E 0120

0121
0192
013
01v4
Q1¥3
01946

7E7Z" FEZC
JE74° IZaCA
TE74AT 2ZEA40
TE7Y L9
7E7A° ES
7E7BY CLF&7E~
7E7ES ZABZ40 0197
TEZLT 222141 01
7E247 77 0199
7 “ EDSBA740

TERS 0200
R39S 23 0Z01
JEZAT 73 Q202
JEZR" 23 0203
TE2Z 72 0204
JESDC 23 0205
TESE- ZZRZ40 Q204
TEFLT OEL Qz07
FE®RZ" B7 Q203
TEwIT 2D Q209
TE®ST 1E20CF 0210
0211
0212
0213
0214
0215

-4

~
mmm
i
[s VRN

8
&

D7 0214

T2EAQD 0217
T OADO 0213
7E20D LO4EOS 0212

TR
o

7EAQT FD2110707 0220
7EA4° FDO? 0221
7EALT DO7EOQO 0222
7EA®” B7 02232
7ERAT 2 0224
7EAB” FEOZ 0225
JEADT ZOI1A Q224
7EAF T FD7E1= 0227

JERBZY ES ) Doz

Q174"

Lzé&

v Ne we u s

-

LLOSE

PUSH
RST
PLISH
CALL
Lo
Lo
P
R
R
[
JR
Lo
Lo
CALL
LD
INC
[hINZ
P
LD
_F
R
LD
RET
FLIsH
CALL
LD
Lo
L0
Lo
INC
Lo
INC
Lo
INC
Ln
PP
R
JR
R

L#DITLOZE

RET
Lo
LD
LD
LD
ADD
LD
OR
RET
P
R
LD
ElisH

FAGE 0004

DE

20H
AF

GETYPR sIGET TYFE FRIOM BLFFER
(BEVART) . A

DE, BSALCT

PFIND VARIABLE TYFE

INTEGER
STRING

s TYFE 2,
s TYFE 3

o,La3
ZyL2&
4
Z.L2z tTYFE 4,
OE, BSACCD

E-A
GET
(OE)-A
DE

L=4
BSLET JASTIGN VALLE TO VARIABLE
As> (HL) SRETLIRN T HERE

R sLIST ZEPERATIOR

Z,L22 SMORE IN LIST

(BSHL) » HL

s END OF COMMAND

HL

GET SIGET LENGTH FROM BUFFER
HL, (BSTHMF)

(BSACC) , HL

(HL)» A

OE, (BSBIUF)

HL

(HL)»E

HL

(HL,,D

HL

(BSTMP) » HL

HL

A
2,127
Loz

REAL
s DOLIBLE

$IGET LENGTH FROM BUFFER

sNLILL =STRING
SGET STRING FROM EBLIFFER

U NN EREIE S HRF RS FR IR BT RAFETHH®

10OH

(BSHL) , HL

B, O

5, (IX+EBN)

IY,BLUFCTR

1Y, B

A, (I X+0S5)

A N

Z sORIVE NOT ACTIVE
3
NZ,L41
A, (IY+BF)
HL.

SORIVE WAS FOR IMNFUT
TWAS FOR O DUTFOT



ESF DATA I/0 FUR TRS-30

7EB3”
7EB4”
7EBS”
7ER3”
7EEE”
7ERLC”
7EBE”
7ERF *
7ECZ”
7ECS”
FECS”
TECT”
7ECD”
7EDL

7ED2
7EDS
JEDL7
7EDAS
7EDOR-
JEDC-
JEOD
JEDE”
7EEL”
JEEZ"
7EES”
TEEAT
7EE®-
JEEC”
7EEF
JEFZ”
TEFZ-
7EF4~-
TEFS-

7EF&”
7EF7”
TEFA”
7EFB”
7EFD”
7EFE~
TFOQOO”
7FOL-
7FQ4 -
7FO7”
7FOoA-
JFOD”
7F10°
7F11-

41

04
2100707
L100OFF
12

10FD
4F
FO7EQO
CpZ720
C29AT7F
El

OOZ&0000
FOZEO000

Y

On7700
noz3
FRz412
0

ES

s

F3
O100FF
RDooe
OnES
El
010001
COOAZO
26 TF
FO3403
F1

C1

El

(4

oS

FO7EL=
B7
2025
ES
ODES
E1
Q10001
COO3=0
C2PL7F”
FDO7110
FOi2403
E1l
DD7EOO

Q229
0230
0231
O=32
ozZzs
0234
0228
0254
0227
O233
0229
0z40
0z41
0242
04z
Qz44
0243
0246
0247
0243
0249
Q250
02351
Q232
0233
0254
Q255
0256
0297
0228
Q229
Q240
0261
0262
O2A3
02A4
OZAS
Q246
D2A7
02463
Q2H
Q270
0271
0272
Q273
0274
0273
02756
0277
027¢
0272
0280

0231

Q22

LD
INC
LD
Lk
ADD
[nINZ
LD
Lo
CALL
AP
FoOF
L4l Lo
Lo
RET

L40

O e e ue ve we

Lt
-

Lo
INC
INC
RET
FUsH
PLISH
PLISH
LD
ALDD
PLIZH
FOF
LT
CALL
JF
INC
PP
FopP
FOP
RET

[} ~5 we ws us was
N
i

m
—~

PLISH
LD
R
JR
FLisH
PiLizH
FOP
LD
CALL
JF
LD
INC
FoOF
L&O Lo

B,C
B

FAGE 0005

HL , BUFFER

DE, 2546

HL , OE
L4
ChA

EZFWBF
NZ,RFD
HL

(IX+035),0
(IY+B=),0

FUT A BYTE IN BUFFER

(IX)>A
IX
(IY+RP)
NZ

HL

B

AF

Bz, -2364
IX,BC
IX

HL

B, 294
ESFWRT
NZ,BFD
(IY+R(C)
AF

B

HL

iET A BYTE FROM BLFFER

BC

A, (TY+BEZ) sA=FILE #

SWRITE BUFFER AND EOF
sOID NOT WaRK, FO ERRIOR

s SET ORIVE FREE
SSET BUFFER FREE

H R FE N FNAERFF T RS S RIRERSHFL SR ARERE A EEHF

PNOT FULL, JOB DONE
YBRUFFER FLILL

IWRITE BUFFER ON TAFE
54, SHIT

eI I N E R E R AN RN

A, (IY+EBF)

A
NZ,LAZ
HL
IX
HL
Bz, 254
ESFRED
NZ,ERR

s FOINTERZO
3 =0, BUFFER EMFTY

sREAD A RECORD FROM TAPE
s OUT OF DATA OR REAL RALDT

(IY+RL) D

(IY+R)
HL
B, (IX?

$IGET THE BYTES



ESF DATA I/0 FOR TRE-£0 PAGE 0004

7F14- DD23 0236 INC IX
7F1467 FD241% 0287 INC (IY+EBP)
7EL127 2005 Q2a2 JR NZ,L&1
7FIB° O100QFF 0239 LD B, =254
7F1E“ DOOw 0220 ADD IX,RBZ
7F207 121 0291 LA&1 FOoF BLC
7F21° ¥ 0292 RET
7FZ2° FDBE1O 0292 L&2 P (IY+RL) iMAY BE ENLDO 0OF DATA
7EZS7 LAAOZZ 0294 P Z,BSODE YES, 0D ERROR
7FZe 12E7 0295 JR L&O sNO, GO AHEAD
02946 3
Q297 3 R F RN H N RN S HHEFH SR SRR SR HEEE
Q292 3
0299 3 @CLEAR [N1]
' 0200 3
FFEZAT CO20:20 0301 CLEAR CALL ESFGTN  $GET VALLE OF N
7Fz2D FS 0302 FLISH AF $SAVE IT
FFZE® FEO® 02032 P 2
7F207 DZAALE 004 P Nz, BSFCE INZ, FIZ ERROR
7FEZ37 Z2ZEA40Q Q209 LD (BSHL) > HL
7E2AT Q4&03 02046 L.D B, =
7Fz27 DD2100707 03207 LD IX, DRVCTR
FE3CT ODRAQO00 0308 L71 LD (IX+[2),0 sFREE ALL DORIVES
7F40° DO7ELQ 0209 LD A (IX+BUFCTR-DRVCTR)
7F4Z7 3C 0310 INC A ;1S BUFFER ALLICATED®
7F44° 2204 0211 JR ZL77 SNC, DION-T TOUCH IT
021z JELSE, FREE THIS BIFFER
7F447 DD261000 0312 Lo (IX+BUFCTR-DRVCTR) O
7F4A° DD23 0314 L77 INC IX
7F4C" 10EE 03215 O.INZ .71
7F4E- ZAB140 0214 LD HL., (BSMEM)
TFS1- 22 0317 INC HL
7327 26FO0 o312 LD (HL ), OFOH SSET DRIVE # TO O
7FZ4° Fi 0319 PO AF SOPTIONAL N
7F35° o= Q320 RET 2 IN=0 0OR MIT THERE
7FS4AT 2117707 ozl LD HL, BUFCTR+BS+7
7F397 060 0222 LD B,3
7FSB” DAFF 0222 L72 LD (HL), OFFH
7F=SDC B= 0224 P E
7FSES 2202 0229 JR CL.L73
JF&O7 2600 0326 LD (HL), 0O 3ZSET N OF THEM FREE
7F&27 ZR 0227 L7323 DEC HL
7F637 10F4 0323 0O.INZ L72
7F&5” Z1FBR7C Q229 LD HL . BLIFFER-S sCOMPUTE HIGHEST
7FA2° 1100FF 032320 LD OE, -256 3 ADDR FOR BASIC
7F&B” 47 02321 LD B,A
JFACT 12 0332 L74 ADRO HL, DE
7FAD” 10OFD 0322 D.INZ L74
7F&F 7 22B140 03224 Lo (BSMEM) , HL sGIVE IT TO BASIC
7F72° 2IFO71C7 0225 .o %P, BUFFER-14
7F757 23 02324 INC HL
7F747 24FO0 0237 LD (HL) > OFOH sPORT # AND
7F737 23 0333 INC HL. '
7F797 24C3 0339 LD (HL ) > OCZH s AUMP INSTR.
7F7BC I3 0340 INFC HL
TF7C7 22237F 0=41 LD (L75+1),HL
7F7FC 2131707 - 0342 LD HL, TAFE



ESF DATA I/0 FOR TRS-20

7F32”
-0
7Eas
Vast=1-
7F2E”

TEE1”
7FIE

TER&L T
TFEP7-
7ERA”
7E20”
TERE”
7E9F -
7FALS
7FA4~
7FAS”
7FA7 -
7FAS”
7FAB”
7FADT

7FRO-
JFR3
7FBS”
7FR7 -
TFRY
7ERAC
TFRC”
7ERLD

220000
113200
CDEZ1E
ZAEA40
CE1ELD

FEO4
CAAOZZ

SF

320707

ZAF0N40
7

BS
2204
TAFZ40
87
2504
78
CD2AZ0
1EZA
CZALLY

COF&7E”

FEOZ
ZEF4
FEOS
D=

FEOZ

s
12ED

(40EA)
(17A1)

2337)
(4121)
(41tnD)
(40R1)
(1E4A)
(40AF)
(2600
(400F)
(1F21)
(40R3)
(40A7)
(1EZ)

0343
0244
0245
D246
0247
03243
0342
o250
0351
0352
0253
Q254
0355
Q256
0257
0353
0389
0240
0241
Q3A2

0243
02464
Q3AS
Q366
0247
OZA3
OI6
0370
02371
0372
0273
0374
0273
O27A
Q277
OZ7%
0279
Q20
0Oz21
Q232
Q=33
03E4
0325
Q224
0337
Oz
032
Q390
0391
Q292
0393
0394
Q99
0224
Q97

022

]
2

Q39

FAGE Q007

L75 LD (Q),HL
.o DE, S0
CALL BSCLR sCLEAR S0
LD HL, (BSHL)
JP BSCONT sBACKE, TO BRASIC

R HHHEEFHE RS S NSRRI RARRSSRESEFFEFEXL RS

; OUT OF DATA DR BAD FILE DATA

éRR CF Q4H sIS IT EOF ERRORT
P Z,BsSODE sYES, 0D ERRER

éFD Lp E-A skAD FILE DATA

LD (STAT)YH»A s SAVE ERROR CODE
LD HL » (BZONEL) s ON ERROR GOTO 72
LD A,H
R L
JR 2,31
LD As (BSONEF) sFLAG SET?
R A
IR Z,FLE
Ll Lo A, E sPRINT ESF ERROR M=aG
CALL ESFFRI
FLE Lo E, ZAH 3FR ERROR CDE
P BSERR

R IR R FR ISR SRR FH

5GET DATA TYFE FROM BUFFER

~a N we we ua

SETYP ZALL GET s GET A BYTE

CP 2 ’

JR -, FDE s TYFE MUST = 2
P 5
RET C
CP :
RET Zz
JR F

-
'}

)
o
i}

i

LE
R F ISR N R IR IR R ERSRR
LINKS TO BASIC INTERFRETER

EQL 40EAH
EQL 1?A1H
BEEXPR EGU 2337H
BSALCC g 4121H
BZACCD ERU 411DH
BZMEM ERD 40B1H
BSFCE Ecid 1E4AH
BIVART EQU 40AFH
BESVAR EQL 2400DH
BzADD ECIL 400FH
BSLET e 1F31H
BIZTMP Ef 40ORBRZH
BIRLIF el 40A7H
BZCLR e LESZH

I we ve we us e
o i

mI

ar

o



ESF DATA I/0 FOR TRS-80 FAGE 0002

(1D1E) 0400 BSCONT EQU iD1EH
22A0) 0401 BSODE EQU 22A0H
(40F0) 0402 BSONEL ERU 4OFOH
(40F2) 0403 BSONEF EU 40F2H
0404 3
Q405 5 HHHEH IS HF PR SRR F R R HF S HFLE R RS
Q406 3
0407 5 TOKENS FOR BASIC
0403 3 '
(OOB2) 0409 BSLCPR el OBZH
(QO29) 0410 BS3CIN ERy QO2YH
(OOA2) 0411 BSCOP gy QAZH
(O0A4L) 0412 BSCCL ECH OALH
{O0BS) 04132 BSCIZR E) ORSH
0414 3
Q41T § RN ERHFF BRI RS FEHEFHF 6% 45444
04146 3
0417 5 LINKS TO ESF FIRMWARE
0413 3
(20032) 041% ESFRED EQU SO03H
{2004) 0420 ESFWRT ERL 2006H
(200F) 0421 ESFFBF EQU IO0OFH
(2027) 0422 ESFWBF EQL 2027H
(2020) 0422 ESFGTN  EU 2OZ0H
(202A) 0424 ESFFPRI EQU 202AH
0425 3
TERFS (Q000) Q426 END
-Errors 0

Frogsram Lenath 7FBF (22703)



ESF DATA I/0 FOR TRS-80
CROSS REFERENCE LISTING

BRFD

BN

EP

EB=
BSACKT
RSACCO
BzADD
BSBUF
BESCCL
BSIZCR
ESCIN
BICLR
BSCONT
BSCOP
BSCPR
BRZERR
BSEXFR
BSFCE
BISHL
BRILET
BSMEM
BSODE
BZONEF
BSANEL
BaTHP
BSVAR
BEVART
BLUFCTR
BUFFER
CLEAR
CLOSE
CRVICTR
0s

ERK
ESFFBF
ESFGTN
EZFFRI
EZFRED
ESFWBF
ESFWRT
FLOE
GET
GETYP
INPUT
L10
11
L1z
L20
L1
L2z

=
e

L24
LZS
Lzé
L30
L31
Lz2

295
00132
001w
Q014

Q3

04173
0410
ekl
0400
0411

0402

0401
0403

04072
0n97
Q394
O=9s
0015
QOO
0Z01
0214
0011
ool
0z52
0421
0423
0424
Q41
0422
0420
QO3&64
0272
0373
Q147
QOss
QOLS
00&4
0091
QO
0103
0114
0113
0119
0124
0152
0141
0145

Q070
a7
Q074
00532
0107
0113
0170
Q200
WIRY: 3]
Q045
00O=%
0245
0247
0041
0037
QO2A7
0104
0o0ss
0035
0139
Q027
0224
0341
0357
01324
0143
0105
QOSA
0097
(RIRY: ¥
0044
0033
005
Oz
O0LeEY
OOAL
OZ4AS
OZ30
0237
0260
D=6
0135
0175
0040
Q04
0OLO
QO&7
OO27
0100
0121
0109
o112
0140
0110
014%
0142
D192

0228
Q092
0101
Q0732
0177
0133

0044

122
Q314
0253
01327
Q174

Q0O

0159

0207
0071

0501

0375

01964

o111z

0241
0154
0163
0234

017

"~

QORD

0193

Ox24

0197

0155

0231

0OZ0%Y
QOOsS

0320
03732

0141

0219

Q227 Q250 0272 0227

0z41 0z21

0151 0z04
0217 0205

Q204

Q220 Q309

O30 DII5

o213z

0Ow0 0147

0344

0313

0152

022t

0222

FAGE 0QOw

OZ240 Q2GS



ESF DATA 1/0 FOR TRS-20
“RO35 REFERENCE LISTING

L33
L34
L23
(IRET)
L=7
L40
L41
L&D
L&l
l.A2
L71
.72
L7z
L74
L75
L?7
L=1
OFEN
FREY
FRINT
FUT
RIC
RL
STAT
TAFE

0124
0135
0120
0193
013w
02323

0Z240

0053
OO0 4
005
0248
o017
oO1E
oozl
0027

0179
01332
0146
0120
0209
0224
Q224
0293
0z2as
Q=275
Q215

0341
0211
QL0
Q042
0047
OO0
0104
0074
Q075
03256
0z42

0332

012

0210

0117 01

O2A2

0z22

~&

w

FAGE 0010





