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in 1978, =z new family oI EZPROM's were inTtroduced by Integratel

cipcuit manufacturers. These par=ts a2rs guickly becoming the 1ndus-
_ - = . P o

try standard for several reasons. Previous families of EPRCM's re-

quired multiple voltages during the read mode and in the program

+

mode. The multiple supply requirement of the old families almos
always required an additional system power supbly with the single
purpose of support for these EPROM's. The new family of EPROM
requires +5V only (system supply) in the read mode, tﬁus, elimi-
nating the support power supply. Since the introduction of these
EPROM's, the family has grown at an exciting rate becoming not
only larger in density to save board '"real estate" and parts count
but also decreasing the cost per bit. Also, as new manufacturing
processes are developed yielding gfeater density, faster access
times, and higher die yield, the die for the early generation of

the family are being relegated to the new processes.

The CA-23 board supports this new family of EPROM providing a
convenient method of programming and testing them. The program/
data to be written to the EPROM may originate from several sources.
A master EPROM could be used to make copies cor code stored in mem-

or disk may be used.

The CA-23 is designed for the new +5V family only and may not

be used to program the older generation of EPROM.
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sftware Operation
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After booting and displaying which version of the EPROM
DPOGRAMMER SOFTWARE is on-line, "PROG", which 1s the "basic”
intergctive program will be run. This program 1s used to prompt
the operator and guide him through the various levels of the
program. The actual programming 1is carried out by a machine

code device handler ("HANDLR" on the directory).

The outermost level of the program is the program entry/re-
start point. At this time, the CA-23 will be tested for power

ON/QFF. If the power is on the operator will be asked to:
SLIDE THE ON/OFF SWITCH TO OFF

This is done to insure that no EPROM's will be inserted or removed
while power is applied which could possibly damage the device.
The power switch removes "all" power from the CA-23 including the
programming voltage. If the power is turned off or is already

off, the message

SLIDE THE PROGRAM/READ SWITCH TO READ
HIT RETURN WHEN READY?

will be displayed. The program/read switch 1s a hardware "fail-
safe" switch used to enable/disable the programming voltage (+25V).
Slide it té READ and depress carriage return (CR) when ready to
continue. If the switch is already in READ, simply depress the

CR key.

A list of EPROM's that the program can handle is now displaved.
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lect the EPRCM vou are working with and type the appropriate num-
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fter the prompt:

PART NUMBER YOU WISH TO WCRX WITH?
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carts can be cross-referenced to these part

ROM you wish To program is not listed.

he CA-23 board incorporates a switch to reconfigure con-

nections to the two major pin-out types of +5V only EPROM. This
switch is called.the TYPE switch which must be correctly set be-
fore power is applied to the CA-23 and the EPRéM. At this time,

the program will prompt the operator to set the switch to either

position A or B:

SLIDE THE (TYPE) SWITCH TO POSITION (
HIT RETURN WHEN READY?

When done or if the switch is already in the correct position,

depress CR.

There are six major modes of operation. These are now dis-

played:

DUPLICATE

VERITFY

LIST ‘
PROGRAM FROM MEMORY
LOAD MEMORY
EDIT/SAVE MEMORY

O F W

WHAT DO YOU WISH TO DO?

One of the major modes is now selected by typing the appropriate

number and depressing CR.

MODE 1 = DUPLICATE

This mode is used to make DUPLICATE copies of a master EPROM.
The master EPROM and the EPROM to be programmed must be of the
same part number or cross-referenced as previously discussed.

I

a1}

a copy EPROM is to be programmed and the master is a different

type, then MODE 5 should be used to LOAD MEMORY from the master




Answer yes (Y) or no (N). "N" wi1ll instruct the machine code
programmer routines to list the location and data being read or
programmed. Answering "Y" will suppress the listing (unless an~
ERROR is encountered), thereby decreasing the amount of time re-
quired for an operation to be completed. If an ERROR is encoun-
tered, the location and data will be listed regardless of this

software switch.

SLIDE THE TYPE SWITCH TO POSITION ( )
LOAD THE MASTER EPROM IN THE MASTER SOCKET
LOAD THE COPY EPROM IN THE COPY SOCKET
SLIDE THE ON/OFF SWITCH TO ON

‘A double check is now made to insure that the TYPE switch is in

the correct position, and then the EPROM's should be loaded into
the correct sockets. The load lever (of the sockets) must be in
the closed position before activating the power on switch. When
the power on switch is acfivited, the program will prompt the op-
erator:

SKIP BLANK VERIFY TEST (Y OR N)?

If "N" is answered, the program will test the copy EPROM to insure
that it is blank (all S$FF) before attempting to program it. In
all cases, "N" should be the response unless an EPROM is being
edited.

SLIDE THE PROGRAM/READ SWITCH TO PROGRAM

This will apply the (+25V) programming voltage to the software

controlled Tri State programming signal which applies the (+25V)



to the copy. Any further messages are self-explanatory. The
sequence is: check copy for all SFF, load master data in memory,

program copy with master data, verify copy = master.

MODE 2 = VERIFY

SUPPRESS LISTING DURING THIS ACTION?
This is the same as explained in MODE 1.

VERIFY COPY TO MEMORY
VERIFY COPY TO MASTER
VERIFY MASTER TO MEMORY

w N+
[T ]

The VERIFY MODE compares an FPROM to another EPROM or memory. A
message will be generated to indicate an ERROR 1f a discrepancy

exists and will list the location and data.

MODE 3 = LIST

FROM MASTER SOCKET
FROM COPY SOCKET

1
2
3 FROM MEMORY

When one of the above three is selected, the program will either
display memory immediately (#3), or prompt the operator to load
+the master (#1) or copy (#2) EPROM, and then list the data. In
either case, all three will always be listed although they may

be invalid (not installed). This 1is done so that if the operator
wished to list all three, (#1) or (#2) could be answered, then
the master and copy EPROM's loaded, and all the data for each,

including memory, would be listed.
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This 1s explained in MODE 1.

The operator is then asked to load the copy EPROM in the

copy socket and apply power and then:

SLIDE THE PROGRAM/READ SWITCH TO PROGRAM
SKIP BLANK VERIFY TEST (Y OR N)?

This is explained in MODE 1. The program will now proceed to
program the copy to equal the memory data and then automatically

go into the VERIFY MODE.

MODE 5 = LOAD MEMORY

SUPPRESS LISTING DURING THIS ACTION?
This is explained in MODE 1.

FROM MASTER SOCKET
FROM COPY SOCKET

1
2
3 FROM DISK

This mode loads the data memory from one of the three sources.
Sources (#1) and (#2) are self-explanatory. Source (#3) is from
a disk file (one of seven) which has previously been saved by
using the MODE 6 SAVE command. A full 8K will always be loaded

regardless of the size of the EPROM as is explained in MODE 6.

MODE 6 = EDIT/SAVE MEMORY

This mode is used to EDIT the memory buffer or SAVE the
memory buffer in one of seven files that are available. The

computer responds with:

BASE ADDRESS(HEX)?




“he computer always sTtores the EPROM data in a predetermined
memcry bufier area beginning at $508¢. This actual buffer address
could be confusing to the operator. Consider the example where

the actual EPROM to be programmed was to be memory mapped in the
destination computer to begin at $FCPP and end at SFFFF (1K EPROM).
Now assume that the EPROM data 1is already resident in the memory
buffer area and the user wishes to edit the memory. Normally, an
assembly listing would be used to determine the patch(s) and the
hexadecimal address(s) of the change(s) as found in the listing.
Assume that the EPROM listing begins at $FCPP and it is desired

to change location $FD12. At this point, $FCPB should be typed.
Internally, the computer will now associate $FCPP with the first
location in the buffer which is $(5888) and $FCA1 would equal $5801.
If a non-hex character is typed the input will be aborted, or, 1if
an invalid offset is detected such as specifying the base address

of a 1K EPROM as SEDR@.
(0)PEN, (LYIST, (PYRESET, (S)AVE,E(X)IT?

OPEN is used to open a location for change. LIST is used to view
memory or list on a printer, PRESET sets memory (RANGE) to an in-
put value, SAVE saves memory to a disk file and EXIT leaves the

EDIT MODE and returns to the outermost level of the program.

To EDIT location $FD12, as mentioned earlier, type "O". The
program will finish typing open and ask for the location (?).
Type FD12. On the left-hand side of the screen, FD12 will be
printed, then a space, and then the data in that location is pre-

sented. At this time, the data to be entered should be typed in




hoxadecimal. If the data is accepted, the locaticn will be

changed to the new value and the next location will De openedl
for change. If a non-hex character is detected, the location
will be unmodified and reopened for change. To advance one

location without changing the currently open location, hit LINE
FEED. To back up one location type ( ~ ) which is SHIFT-N on some

keyboards. To exit, hit CR.

The other modes are self-explanatory. LIST and PRESET ask
for a RANGE to work with and PRESET will ask for data to fill
memory with. The SAVE function will save the memory buffer in
one of seven files. The full 8K byte buffer is always saved re-
gardless of the size of the EPROM or the actual memory buffer size.
In systems with 24K bytes of memory, the actual buffer size is only

LK bytes.
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Seven data files are resident on the programmer disk. These
are maintained as FILZ1 thrcugh FILE7. On five inch systems, two
files are maintained. Each file consists of four tracks, each

track storing 2848 bytes of the 8192 byte file. The 2948 1limit
on eight inch system file tracks retains compétability with five
inch systems (eight inch systems are actually capable of saving
3872 bytes per track). The software SAVE command always saves
the full 8192 byte RAM buffer ($5888-$6FFF) on the four tracks of
the file regardless of the byte size of the EPROM or the actual
buffer size. This is also true of the LOAD/FILE commands. That
is, when loading the RAM buffer using the LOAD command, the full

8K RAM buffer is loaded from the four tracks in the file.

The SAVE (SA) command stores the buffer by effectively sim-
ulating the operating system SA command. If FILEl (eight inch)

were being saved, the following sequence occurs:

A*SA 33,1=50p8/8
A*SA 34,1=5800/8
A*SA 35,1=60008/8
A*SA 36,1=68008/8

This same function could be performed manually by exiting the
programmer (this can be done by depressing CR in response to any
of the prompts) to the BASIC IMMEDIATE MODE and typing EXIT. The
SA command may now be used as explained in detail in the 0S-65D

manual. The buffer is loaded in a similar manner.

A*CA 5p990=33,1
A*CA 5898=34,1
A*CA 6000=35,1
A*CA 6808=36,1

[t9)



he file handler of the programmer sof

hzt easy manipulaticn of files is maintained.

tware was 1implemented

An example could be that the user has Jjust finished assembling a
program (1K bytes) to $8CBO-S$8FFF and wishes to program an EPROM

with this data. The assembler should be exited, "EX".
A%

The assembler disk is now removed and the programmer disk

inserted in the floppy drive. To SAVE this data in FILEl:
A*SA 33,1=8CP8/8

Now reset the computer and boot up the programmer disk. Use the

LOAD MEMORY function to load FILEl and then the PROGRAM FRCM MEMORY

~function to program the EPROM copy.

Before programming the copy, it may be wise to use the EDITOR
LIST command to insure that the correct data has been transferred

by these sequences.

Another example might be the case where two 1K byte EPROM's
are to be substituted by one 2K byte EPROM. Using the programmer,
load the first EPROM to memory, exit to the IMMEDIATE MODE, and

then exit to the operating system.
A*®

Tracks 64-76 (eight inch) have been reserved for the follow-

ing types of operations:

The first EPROM data (1K byte) is still at $5880-$53FF and could be
saved by:

A*SA 64,1=5008/u

1e
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The two (1K byte) EPROM's (data) are now saved on tracks 64 and
- 65. To load the RAM buffer with the 2K byte data:
A*CA 5p0P8=64,1
A*CA 5u4pPP=65,1

A*RE BA
RUN

The 2K byte EPROM is now programmed using the function PROGRAM
FROM MEMORY and the buffer could be saved using the EDIT/SAVE

command.
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The CA-23 requires two voltages for full functional operation:

+s5v/35% @ seoMA

+25.6V% @ S5OOMA

The +25V is required to program an EPROM and is not necessary for
read only operations. Most adjustable +24V power supplies can be
adjusted to obtain this voltage. Some users have successfully
used the +24V supply in the eight inch drive cabinet for this
purpose, adjusting it to +25V when programming a part and readjust-

ing to +24V when complete.

The +5V requirement can be satisfied by either a dedicated
accessory supply or by connection to the computer system power

supply.

There are four zero insertion sockets supported on the CA-23.
There are 24-pin and 28-pin master and copy sockets. The master
sockets are used to LOAD MEMORY from a master EPROM, VERIFY it or
DUPLICATE it. The master socket can never have the voltage re-
quired for programming applied to it. Therefore, the master EPROM
can't be inadvertently altered by operator error or other means
when 1t 1s inserted only in the master socket. The copy socket

is used for programming EPROM's.

SW1l is used to remove all voltages from the CA-23, so that
the EPROM's may be safely inserted or removed from the zero in-

sertion sockets.

SW2 is used to mechanically inhibit or enable program voltages

to the EPROM copy sockets.



]2 routes signals to the EPROM sockets in one of two

manners

cpending on the type cI IPROM in u

n
D

UlD applies addresses (AP-A7) to the sockets and either pro-

vides write data or read data (bidirectional) depending on the mode.

UlC applies addresses (A8-A8) and (Al9-Al4) where€ required.

UlD also controls several other functions.

The signal VPP(SW) is capable of three levels: +25V, +5V,+.6V.
These voltages are required to perform programming and reading of
the various types of EPROM's by the CA-23. Ql sources the +25V,

Q2 sources +5V through D1 and U2A pin 12 sinks to ground. UlB pins

13, 12, and 11 logically prevents contention of the three devices.

13
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A

18
20
30
40
50
40
70
‘80
90
100
110
120
130
140
150
160
170
180
190
200
210
220
230
240
250
260
270
—. 280
290
300
310
320
330
340
350
360
370
380
390
400
410
420
430
440
450
460
470
480
490
500
510
520
530
540
550
360
570
580
590
600

0000=
0001:=
0002=
0003=
0004~
0005=
0006=
0007:=
0008=
0009=
000A=
000R=
000C=
000D=
000E=
O000F =
0010=
0011=
0012=
0013=
0014=
0015
0016+
0017=
001&=

2340=
2343=
2D73=
2N6h=

5000=
AFFF=
AFFE=
AFF D=
AFFC:=
AFFE=
AFFA=
AFF9=
AFF&=
AFF7=
AFF 6=
AFF 5=
4FF 4=
AFF 3=
AFF2=
AFF1=
4FFO=
AFEF =
AFEE:=
AFED=

T TR 1Y

¥

NUS  =$0000
F1 =NUS+HI
P2 =P1+1
F3 =F2+1
P4 =F341
PS =P4+1
Fé =PS5+1
F7 =F6+1
P8 =P7+1
P9 =FR+1
ADDL  =P§+1
ADDH  =ADDL41
DCPY  =ADDH+i
DHSTR  =DCPY+i
PN2C  =DMSTR4
QREG  =FN2C+i
MR =QREG+1
NR =MR+1

LTSR61 =NR+1

BUFFAD =LTSRé1+1

EFROM FROGRAMER DRIVER V1.1
USE WITH BASIC FROGRAM
FOLLED OR SERIAL SYSTEM

NOT USED
F1=0 IF FART=1i ELSE =1

Fe=0 1F PART=9 ELSE =9
EFROM LOW ADD

EFROM HIGH ADD

EFROM COFY READ/DATA
EFROM MSTR READ/DATA
2758 L.0O0OF COUNT

TEHMF STORE

TEMP

TEMF

IF<SOR=6THEN>0
EUFFER Al COUNT

sEXTERNAL LINKS

STRG =RUFFAND+HL
ECFY =8TRG+1
DISCFY =ECFY+1
RISFG =NISCFY+1
VIDEO =NTISFG+1

¥
INCH =9340
OUTCH =$2343
STROUT =$2D73
CRLF =$2M6A

y

1$5000 UF

s CONTROL
BUFF =$35000
FROM =BUFF -1
TO =RUFF~2
SURACT =RUFF-3
ACT =RUFF -4
SKIF =BUFF~G
FARTH =RUFF-6
FAGES =BUFF-7
FROG =BUFF-§ |
RANK =RUFF-9
FR =RUFF-10
VE =RBUFF-11
ERROR  =BUFF-12
CHAR =RUFF-13
HOARSC =RUFF-14
LTEMF =BUFF-1%
HTEMP =8UFF-14
SLIST =RUFF-17
OFFSET =BUFF-18
coLn

=BUFF-19

14

GET ONE ASCI1 CHARACTER
OUTFUT ACC. TO SCREEN
OUTFUT STRING

CAR.RET LINE FEED

: IIATA RUFFER
RUFFER RASIC TO #.CODE

RUFFER STARTS AT FAGE
RUFFER ERIDS AT FAGE
SUB-ACTION

HAJOR ACTION

SKIF BLARNK TEST IF ONE
FART # A8 FER RASIC TARLE
§ OF rAGES
O=REAN/1:=FROG/2=INIT/3=THR:4=0UT
RANK 0OF 2758 THAT’S& GO0OD
1LaADn FROM COFPY/MASTER
VERIFY TRTIANGULATE
1=ERROR

FASS CHAR

O0=HEX»1=ASCII

TEMNF

SUFRESS L1STIHG IF=1
DISFLAY OFFSET
RASIC/1F<>85 CALLSE THIS FPRG.TN

# FROGRAMER ROARD FORT AGSIGNMENTS



610
620
630
640
650
660
670
680
690
700
710
720
730
740
750
7460
770
780
720
800
810
820
830
840
850
860
870
880
820
200
210
220
930

940 .

50
960
970
290
1000
1010
1020
1030
1040
1050
1050
1050
1050
1030
1050
1030
1050
1060
1070
1080
10920
1100
1110
1120
1130
1140
1150
1160
1170
1180

€704

€708=

C70A=
C706=

4R00
4R00
4B03
4R06
4B08
ABOA
4R0C
4BOE
4B10
AR12
4814
4B15
AR18
ARi9
ARIE
4B1D
AR1E
4B20
4822
AB23
4R25
4B28
4B2A
4RB2C
AR2E
AR2F
AR31
4R3I
AR3S
4B39
AB3E
483E
ABR41
AR44
B4z
AR4H
AB49
AB4A
AB4R
4RAC
4RAT
ARAE
ABAF
ARS2
AN54
454
AR59
4ARSE
ARSD
A4BSF
4R42
ABAT
4E68
4B&A
4B6C

209534E
AJIF84F
€903
FOAE
Ce02
FO67
€904
FO&%
AZ00
AA
BIF44F
i8
500
6701
ES
E0OA
LDOF7
CA
B300
COFAh4F
0004
A900
2500
Ca
E000
DOFOQ
206A2D
ALFB4AF
FOO9
20N184F
208A2D
4C124C
207321
52

45

41

44

49

AE

47

00
204420
AS02
noo9
ADF74F
FOO4
A204
8E0R
209 4E
20754C
NNFCAF
CoG1
noiz
ALOD

ADD
Fa
PR
@R

ENTRY

RSTO

NXTR

NFRT

- REAR

M2758

LOOF

=$C704
=$0708
=§C70A
=$C7064

BEGIK OF FXIA REG’S

K1-DIRECTIONAL DATA

# ENTRY FROM BASIC-FARAMETERS

i FASSED TR BUFFER

+ CODE MUST STOF BEFORE BUFF-19
X=$4R00

JSR
i.un
CHMF
EEQ
CHF
BEQ
CHF
REQ
LDA
TAX
STA
cLc
5Th
AlC
INX
CrX
ENE
HEX
LA
CHF
BNE
LA
5TA
NEX
CFX
RNE
JSR
LDA
BEQ
JSE
JSK
JMF
JSR

+RYTE

JSR
LDA
BHNE
LItA
BREQ
LA
STe
JHBR
JSK
LOA
CHF
ENE
LDA

RSTADD
FROG
#3

ENT

#2
FTINIT
$4

HX0

$#0

ERROR

0sX
¥1

¥10
RSTO

05X
FARTN
NFRT
£0
09X

$0
HXTR
GRLF
FROG
READ
WFROG
CRLF
FROGR
STROUT

CRLF
F2
H2758
RENK
N2758
4
ADDNH
INTTAD
HANDLR
ACT
i1
HIIUF
IMSTR

RASIC STOFS AT $4CFF

RESET ACTUAL EFROM ADDRESS
GET FUNCTION

EDITOR IKPUT?

YES

IF ITS & 2 THEN INITIALIZE
THE BOARD

IS TT HEX 0OUT?

YES

SET F1-F9

T0 1-9

RESET ERROR FLAG

FIND FART AND SET THAT
FE TD 0O

N

DIONE

NO

WRITE "FROGRAMMING®

G0 FROGRAM
WRITE

‘READING’ 50

IS 1T 27587
N( ’
YES»WHICH BANK 1§ GOODR?

UFFER BANK
Alld. ADDH

GO GET DATA
DUFLICATET

NO
YES



1400
1410
1420
1430
1440
1450
1440
14740
1480
1490
700
~a10
1520
1530
1540
1550
1560
1970
1580
1590
1600
1610
1620
1630
1&640
18650
1660
1670
14680
1690
1700
1710
1720
1730
1740
1750
/460
1770
1780
1790
1800
18i0
1820

4RES
LHEG
418
4REC
4E3E
4BI0
AR92
4195
4R9E
ARTA
ARYC
4R9E
4ARA0
A8A2
4BAG
4BAH7
4RAT
ABAR
A4RAD
4REO
ARR2
4BER4
4ABB&
Ae88
4BERA
ARBI
ARCO
4RC2
ARCA4
4BCS
ARLSE
4RCR
4BRCI
ARCF
ARD2
4RII4
4RIDé
ARDR
4BILA
4RIIC
4RDE
4RE1
ARET
ARBED
ARE7
4REQ
4RER
4BET
ABEF
ABFZ
ABF 4
ABF6
4RFB
4ARF A
4BFC

aliF 64F
(%01
uooe
ALON
A000
113
4CN24E
AlLF64F
Ce0xz
D004
AGOC
Ae0o
?il3d
ARFC4AF
01l
FOO4
C904
o018
ALFR4F
C901
FOO9
Asoc
C?FF
FOOR
4C924F
ADFCAF
904
ool
&0
20224F
ANFC4F
Ceoz
No2F
ALDFS4F
Ce02
noogs
ATOC
Cson
D030
FO20
ALFS4F
€901
0004
AOOC
Ri13
CaocC
Nnoi1F
FOOF
ANFG4F
Ce03
noos
AQ0DO
Biid
Cson
NOOE

NFR1

NLuoaD

SKIFTQ

FANT

FNT

c1

c3

SRR vl AR A
LOE R B & ol P LA B S

NLOAD
(HIT
INHEX
HXOUT
ACT
NLOAD
FR

1
NFR1
IMSTR
¥0
(BUFFAD) » Y
HLOAD
FR

%2
NL.OAD
BCPY
$#0
(RUFFaAaD) » Y
ACT

1
SKIFTQ
F4

PNT
SKIF
%1
FANT
LCrY
F200
FNT
BLNKER
0T

¥4
FNT

FRINT
ACT
2
FTSY
VE

72

i
LCFryY
IMSTR
RERR
FTST
VE

¥1

c3
%0
(RUFFAT) 5 Y
nDeEY
RERR
FTST
VE
¥3
FTST
¥0
(RUFFAT) s Y
DMSTR
RERR

FUT MOTER

GO INITIALIZE
(8 SENEN

GET HEX
OUTFUT ONE

LOAL
NO
YES
FROM
HO

MSTR?

MEMORY?

YES-STUFF EBUFF W/MSTR

STORE IR RUFFER

FROM COPY?
NO
YES

STUFF RUFF W/COPY

DUFLICATET
YES
FROG.
NO

SKIF RLANK TESTT
WHICH CHECKS FOR

TES

GET CFY ITA

CHECK ALL

G0 IHFORM ERROR

MODE RLARK

REALD

ALlL FF’S

IF PROG FROM HEMORY

AMT

RETURN

FRINT ALL INFO

VERIFYT
NO

COMFARE CFY/HMSTRT

NO
YES

ARE THEY SAME?

NO-REFORT
TEST-0K

SKiFr=1 THEN
NOTHING ELSE

VERIFY TRIANGULATET

CHMFAR CFY/RUFFER?

NO

YES

SAMET
NO-REFORT
TEST-0K

CHEAR MSTR/EUFF

NO

YES
SAME?
NO-REFORT



R T R I T T T

830 4RFE 205B4E  FTST JSKIRCAND INC EFROM ADDRESS
DR SEO1 NG RUFF ANURESS

ACO1 2046025

TOE0 S0 AS14
540 4C04 CHFEAY MDY OF BUFFE vyrTo
£ coeoil Ut JaRRL; YT

TE70 4009 OO
1880 4COE &¢

"0 ACOC 40BZ4F RERH
1700 4COF 40624k LOUF:

1210 ;

1920 i PROGRAN HaMLLER

1930 4C12 ATOY FROGR Lk PO FROGR&4M COoNTROL
1940 4C14 0007 BNE HNEXTC

1950 4C16 A%01 LhaA #1 ITS &4 HOTé4n

1960 4C18 8n08C7 STA Fn TURN ON 45y

1970 4C1R DO1E BNE MOTX

1980 4C1D ALO7 REXTC Loa F7

1990 4C1F LQO0O4 ENE N7E

2000 4C21 A9SF NOETH LDA #255-128-32

2010 4C23 NOOE BNE NFSEC

2020 4C25 ALOH NZE LA FB

2030 4C27 1004 ENE NF8E

2040 4C29 AYIF LA #255-128-64

2050 4C21% U004 BNE NF3EC

2060 4C2D ALOG NFRE Llid PS5

2070 AC2F FOFO BEQ MNSETH

2080 4C31 AYS7 LA #255-128-32-8

2070 40C3% 8NOAL7  NFBRC  8STA F3B

2100 4C346 A98C LA #12848+4

2110 4C3& 8NOEC? 5TA PA

2120 4C3RE 204644E HOTX JBR QROUT SET UF QR 48 OQUTFUT
2130 4C3E Es0E FRR INC FPHZ2C

2340 4CA40 209F4F JSR IRI1TAL INIT RUFF COUNTER

= 40 4CA3 A000 ILOOF1  LNIY %0

21560 4C4%5 Eill LIvh (RUFFAID sY GET RUFF DATA

2170 4C47 BLO&L7 STA OK SET UF EFROM DATA WRITE
2180 4C4A 20634F JSR FRNTNT FRINT FROG.DATA
2190 4CAN 207540 JSR HANDLR G FPROGRANM

2200 4CS0 205D4E JSR IHCALD INCREMERNT EFROM ADD.
2210 4CS3 20ACAE JSR INCERUF INCREMENT RUFF COUNTER
2220 4ChH6 AS14 LUA RUFFAD+HL EMO OF BUFFER?

2230 4CS8 CUFEAF CHF TO

2240 ACSR DOES ENE LOOFi NO

2250 4C5D ATOZ LDvA P2 YES HOW SEE IF 2758
2260 4CSF N00S BNE RTR RO-T0ONE

2270 4Cé61 ADOE LD'A FN2C 2 LOOFS DONE

2280 41263 €902 CHF 2

2290 AC&T DOL7 BENE FRR NO-LQUF AGAIN

2300 4047 207A4E RITR JER RRIN SET QR A& 1WFUTS
2310 4088 AP7F LUs #2535-1283 TURN DFF +25y

2320 AC6L 8NOBCY STA P4 ANt COMFLETE L&MF ON
2330 4AC6F AYFF LItA #2255 DIS EFROMS

2340 3071 8noacz STA FER

2350 4C74 60 RTS

2350 i

2370 + DO READVUWRITE TO/FROM EFROM/S

2380 5

2390 4C75 AGOA HANTILR LDA ADLOL GET LOW 8 RIT EFROM ADD
203 4AC77 8N04C7 STA AIn ANDl SET UF

2410 4AC74 ASOR LA ALDH COMF.AIN AND ERARLES
2420 40T7C 2907 ANO %7

2430 4C7E 0940 DRA #X10100000C

2440 4C80 8510 STA MR INIT. Al TEMP

2450 4082 n984 LA $#4210000100

2440 4CB4 8511 35TA HR



' MY ANMTIDECC TS
LIHINORY ANDRESSTH

I5 TT F&&
N

v FARTEY

AAa12 RIT LOC 7

¥ -,
IR o S - S

o

4
&

4093 O ASL A

S2L70 4094 4540 ECGR #4$40
280 4C%6 0G10 (IkA MR
2590 498 8510 STA HR
2600 4C9A 20804F JSR Al114
24610 4C9D 4CER4C JHF N70RSB
2620 4CA0 ALO4 Wi LA P4 IS IT #4
2630 4CA2 UOO0S BNE N2 NO
2640 4ChH4 20804E JSR Al114
2600 4CA7 4CF&4C JHF RORF
26460 ACAA ANFAR4F W2 LDA FARTHN S THE FART #
2670 4CAIN C204 CHF #4 <4
2680 4CAF BOO3 ECS NGTA NO
2690 4CR1 4CFé4C JHMF RORF
2700 4CR4 AGOG NGT4 LIad FS IS IT #5
2710 40Rs FOQ4 REQ ISORZ
2720 4CE8 4507 LA F7 IS IT #7
2730 4CEA DOOD ENE NSOR7
2740 4CEC ASOR IG0R7 LDA4 ADDH
27530 4CBE 2208 AMD #8
2760 4CCO 4908 EOR #8
2770 4CC2 04 ASL A

80 4CL3 0A ASL A
.90 4CC4 04 ASL A
2800 4CCS 0510 ORA MR
2810 4CC7 8310 STA MR
2820 ACCY? ASO0S NSOR7 LIA FS IS IT #5
2830 4CCER T00A BNE N5 NO
2840 4CCH ASOR L0A ADDH
2850 4CCF 2908 AND ¥8
28460 ACD1 44 LSR A
2870 4cCu2 8311 STA HR
2880 4Ch4 4CF&4C JMF RORF
2890 ACD7 ALO7 NS Loa F7 IS IT %7
2900 4Cn9 F0O04 BREQ I70RS8 YES
2910 ACDER AGOB LA F8 IS IT #8
2920 4CDD nO17 ENE RORF NO
2930 4CLF AGSOR I70RB LId ADDH SET UF Al2
2940 4CE1 2910 AMIY 16
2950 4CE3 8511 STA NR
2960 4CES 4ACFA4C JAMF RORF
2970 4CE8 AGLO% N70R8 LIlA F9 IS IT%?9
2980 4ACEA DOOA ENE RORF NO
2990 4CEC AUOR LA ALDH SET UF Al2
3000 4CEE 2910 AN #1646
3010 4CFO 0908 ORA %8
J020 4CF2 44 L3R A
FA30 4CF3 44 LSR A
. 40 4CF4 8311 STA NR
3050 4CF6 ADFE&4F  RORF LIlA FROG FRELIM. ALD, IS SET UF
30460 4CF9 FOO3 BEQ RIDHRDL 50 REALD
3070 4CFR 40C7640D JMF FRHNDL GO FROGRAHN
3080 ;
3090 #
3100 ’ GET EFROM TlATA FROM EOARD



R R R R R R ————————————————————.

3110 ; FLACE MASTER TNaTé IH DXSTR
S120 : FLACE CNPY 0aTa TN NCRY
31130 RIHNDL READ HANDLER
2140 ! ISERS SFEC COND FOR
00 i FARTS 558s97

L0 EQ %8R

U : 8RE&
P19 Gé D0 Lt Py
SH00 ALOC Dodt ENE RS8R
T210 4L0E AD1: LIid NE
TEZ20 4010 098l ORA #X10000001 SAVE CODE
3230 4n12 8515 STA ECPY TO ENA CFY RD
3240 4014 A511 LI NR
3250 4016 0%8I ORA #X1000110i DIS CFY RD
3260 4018 D012 ENE NSBRYN ERA
3270 4016 a%i1 IS8RY LDA KK ITS 5 OKR 8 OR 9
3280 ANLC 0983 DRA #12843 SAVE ERA CFY CODE
3290 4N1E 8515 STA ECPY
3300 40120 A%N11 LA WR
3310 4022 0981 ORA #128+41 FASS A1l OR Al1Z DIS CFY RD
3320 4024 U006 ENE N38R9H ERA
3330 AN24& A98Y NSBRY LDA #i2&8+8+1 STORE ERA CPY
3340 AD28 8315 STA ECFY
3350 4024 AY8S LA #%10000101
2340 4D2C BDORC? HSRRYN BTA PA
3370 4D2F B8S51é& STA NISCFPY DIS CFY CODE
3380 4031 A508 LUA F8
3370 4033 D006 EME NF8 ITS NOT #8
3400 4N35 AS10 LA MR
3410 4D37 0940 ORA #6464
7420 4039 DOOC ENE IPB
- 40 4D3R ALOS NFg LDA Fé IS TI25647
3431 AD3N D004 BNE NF&A NO
3432 4D3F A%510 LA MR
3433 4041 0920 ORA 32 ENA. READ MSTR
3434 4043 D002 ENE IF8 ALWAYS BRANCH
3435 4045 A510 NP6/ LDA MR
3440 4D47 BIOACT7 IFS STA FE ENA HSTR READ
3450 4044 ADOGCT LDA QR WASTE TIME
3440 4D4TI ANOGCT LA GR GET DATA
3470 4050 850D STA DMSTR SAVE IT
3480 4052 AGO7 LA F7 NOW DIS MSTR
3490 4054 DNOO0& ENE NF7 & ENA CFY READ
3500 40454 AS10 LA MR
3510 40158 09RO ORA #%10110000 /CE CFY ONLY
3520 4D1SA D004 ENE HF74 ERA
3530 4NSC AGLO NE7 LUA MR
3540 4ADSE 29DF AND #255-32
3550 4060 BNOAC7 NF76 STA PR
3560 4063 AHLS LDA ECFY GET ENA CODE
3570 AD&S B8DOBC7Y STA FA & ENA CPY
3580 468 ANOGCT LA QK WASTE TIME
3590 AD6E ANO&CT LDA GR GET DATA
3600 4ANSE 850C STa NCPY ESAVE IT
3610 4170 AS1é LA DISCFY GET 115 CODE
3420 4072 BLOBC7Y STa Fa & IS CFY

30 4N75 40 RTS
3640 ;
3650 j FROGRAM HANDLER
3640 4076 ALFA4F  FRHNDL LDA FARTN \
3670 41179 C904 CHF %4 IS IT <4
3480 4D7R RO14 ECS NOT NO

3690 4070 20924E JSR FRTIHME YES FIRE 1-SHOT




AHEH .on M
N GHT FpRE-128-13 &
. 4 & i StThA FD
4 7 OR0r ORA P
i S EBLOAC TA F Fi
3750 4 LG Sk HKTIECD Wi R OTIME-QO!
1) R R '
S, 70 41001 2957 —12B-32-F
3780 4093 8LOACT
3790 40v6 &0 ;
IBOO 4197 ALO4 NOT Lt P4 = &4
3810 4099 FO33 BEQ ATYFE FROGRAM FULSE 4 sinc
3820 4L98 A304 Lin Fé
3830 4090 FO2F REQ ATYFE
3840 4ADL9F A309 I.na F9
3BLQ 441 FO043 BEQ MOT&4 MOT 64K
3860 4D1A3 AL07 L& F7 FARTS Ss7+8
3870 4NAS L0064 ENE HFZ7HN FULSE E SIDE
3880 40A7 AS11 L0A NR
3890 40LIa9 090C ORA #8+4
3200 4DAR DOOZ ENE WF7HA
2210 4DALL AS511 NFZHN I.DA NR
3920 ADAF 8IOBC7 WF7HA STa4 FA FASS ALNRESSES & +25V
3230 4LR2 20924E JSR FRTIME FIRE 1-SHOT
3240 4085 AS10 LUA MR
3950 4DR7? 297F AND #X0111i1i1
3260 4DIIBR9 093R ORA £#X00111000
3970 4ADLBE 8DOACY STA FFE SET UF ADD
3980 ANRE 8517 8TAa OIL[SFG
3290 4LCO 2957 AND #201010111
4000 40C2 8LOALC?Z " 5TA PR FROGRAM
40140 40CS 20994E JSR HMKTTIHE WAIT 50 MS.
) ANC8 AS517 LOA DISPG TAKE AWAY
4030 4LCA BDOAC?7 STA FR FROG FULSE
4040 ANCH 60 RTS
4050 4ICE AS10 ATYFE LDéa MR FROG #4 OR #6
4060 4000 295F AND 201011111
4070 A0nN2 8UOAC7 8T FB
4080 A4NNOE 20924E JSR FRTIHE FIRE 1-SHOT
4090 4008 A988 LOA £1284+8
4100 40DD0A 8TIOBC7 STa Fa FROGRAM
4110 ALDD 20994E JBR MKTIME HA1T 50 HMS.
4120 4NEO n98C Lna ¥128+8+4
4130 4DEZ2 8DIIORC? STA FA FROG FULSE
4140 ANES 60 RTS
4150 4NES6 AS10 MOT64 LA MR FROG MOTOROLA 64K
4160 ANE8 295F AND #701011111 REQUIRES +25V FULSING
4170 ANEA 8IOAC7 5TA FR SET UP ADDRESSES
4180 4NED 20924E JSR FRTIME FIRE i-SHOT
4190 ADFO AS1t LOA NR SET UF aA12
4200 ALF2 2904 anND £4
4210 4IF4 0901 ORA #1 SET UF Al12 LEAVE 45V
4220 40F6 8008C7 STA FaA
4230 ALF9 8517 STA NISFG SAVE DISARLE CODE
4240 AUFR 2904 AMD %4
4250 40IFD 81108C7 STA Fh 125V FULSE AFPFLIED
4260 4E00 209%4E JSR HKTIHE WaAIT S50 MS,
¢ Q0 4EQ03 AS17 LA DISFG
4280 4E0S 8I0O8BC7 STA FA TAKE AWHaY FULSE
42920 4E08 690 RTS
43G0 y
4310 ’ BEGIN SUES
4320 4E09 204023 HEXCK JSR IRCH GET CHAR FROM KEYEBOARD
4330 AEOC EBLF34F STA CHAR CHECK FOR VA4ALID HEX




4450
4460
4470
4480
4490
4500
4510
4520
4530
454
4550
4560
4570
4580
4590
4600
45610
44620
44630
44640

4650

60
4480
4690
4700
4710
4720
4730
4740
4750
4760
4770
4780
4790
4800
4810
4820
4830
4840
4850
4B60
4870
4880
48%0
4200
4210
‘20
4740
4940
4950
4960
4970
4980

L35
4E33
4E36
4E39
4E3C
4E3E
4E41
AE4 4
4E47
4E48
4EAR
4E4C
4E4F
4ES2
4E53
AESS
AESSE
4ESA
450
4ESD
AESF
4E61
AE&L3
AE 64
4EL64
4E 468
4E6A
4E4LHD
AE6F
4E71
4E7 3
4E7 6
4E79
4E7A
4E7LC
4E7E
4E80
4E82
4EB4
4E84
4E88
4ERA
4E3LC
4E8L
4EBF
4E91

L

20074L
Ca

04

04

B8IIF 14F
ALIF 24F
1no14
20094E
8IIFO4F
ALF24F
nooe
ALF L4F
ORNFOAF
S8IIF34F
60
EEF24F
40
ANF34F
ZO0R34E
60
A%00
8NF24F
8504
850k
60
E&04
1002
E4QE
&0
APFF
8350F
AT00
s8uno/c7
850k
ASOF
8LO&CT
AT04
s8no7C7
60
A%00
850F
FOERA
AGOR
2908
0510
8310
AGOR
29208
0A
0510
8510
&0

TRl N
IHHE X

CASCIT

SERRR

HXOUT

RSTADD

IRCALLD

NCY
GROUT

GRX

QRIN

All4

R

LTENMF
HUOASC
ASCII
HEXCK
HTEMNF
HOASC
ASCII
LTEMF
HTEMP
CHAR

HOASC

CHAR
ASC

¥0
HOASC
ANDL
ADDH

Al
NCY
AL

RTS
LLItA #255

STa QREG
LA %0
STa ADDH3
5TA FN2C
LIla QREG
STA ADD+2
lLva ¥4
STA ADD+3
RTS

LA #0
57TA UREG
BEER @RX

LA ALIH

AMND #8
ODRrRA MR
STA HR
LotrA ADDH
AND #8
ASL A
ORA MK
STA HR
RTS

rOHES

15 HE

NOT HE

NOT HEX

I5 HEX CONVERT

GET 2-I1G HEX CHARACTER

IS IT ASCII
YES

RET EAS
SET ASLI]1 FLAG

RET EAS
RESET ACTUAL EFPROM ANDRESS
SET T0 HEX

INC EFROM ADD,

SET QR AS OUTFUT

SET QR AS 1INFUT

FALL THROUGH SAVE RYTS CODE
JUGGLE ANLDRESS 11



B —————— .

4990 4E92 ADOAC7 FRTIHME Lba Px FIRE 1-SHOT
COAGn QFO% AN0an?y Lha By
a0 AE9E £ RTE
G020 AER% ANORCT7 MKTIME LuLs Fio+d FMARKTIME S0 MS
0 4150 10OFE BPL U TTHE MOT Lo
040 4EQE &0 RT: TImE LR
TR0 AESF AYQO0 IRIYAL Lbg < INIT HUFFER ANDRESE
«v60 4241 468 Tay
S070 AEARZ BULY ETA4 EBUFFAD
080 4EA4 B8H1E STa VILED
5090 4EAS ANFFA4F LA FROM
5100 4EAY &U14 5TA4 BUFFADI+1
3110 4EnB 60 RTS
5120 4EAC E613 INCRBUF IRC RUFFaD INC RUFF ADIRESS
5130 4EAE DOOZ2 BNE NOCY
5140 4AERO E614 INC BUFFAD+1 IF CARRY
S150 4ER2 60 NG RTS
3160 AEB3 48 ASC FHA CONV ACC. TO 2-HEX
5170 AER4 44 LSR A OUTFUT TO SCREEN
3180 4EBT 44 LSR A
5190 4ERSG 44 LSR A
3200 4ER7 4A LSR A
S210 4ERE 20084E JSR CVERT
5220 4EBRB 204323 JSR QUTCH
5230 4ERE 68 FLaA RESTORE
9240 4ERF 290F AMT F$F
5200 4EC1 20CR4E JSR CVERT
D260 4EC4 204323 JSR OUTCH
3270 4EC7 60 RTS
S280 A4ECE C90A CVERT CHFE #10 TEST 0-9
5290 4ECA 3003 EMI HOAD 60 IF 0-9
3300 4ECC 18 CLC
10 4ECD 6907 ADC %7
9320 4ECF 6%30 NOAT ALC #4300
3330 4E01 &0 RTS
3340 ' H
59350 ; INITIALIZE EFROM FROG.ROARD
9340 4ED2 207A4FE IHIY JSR QR1N SET GR A5 TNFUTS
5370 4EDS A900 LA 0
5360 4ED7 8LOSC7 STA AN+ INITIALIZE EROARD
5390 4E0A A?FF LOA %255
3400 4EDC 8Ln04C7 STéH AL
35410 4ELF A%04 LA #4
5420 4EE1l 8LOSC7 STA ADLD4+1
S4%0 4EE4 A92E LI #4646
5440 4FEES BLOSC7 STA ALD+S
S450 4EE9 A9FF LDlA #2535
94460 4EEB 8108C7 STA ADD+4
5470 4EEE 8UOAC7 STA ADD4+s
S480 4EF1 AZ24 LItA #42
5490 4EF3 8L0%C7 STé& ALD4S
3300 AEF S A99F LDa 159
5510 4EF8 8108C7 STA ALD+4
2920 4EFR AP2E LIlA #4646
9930 4£Fn 8ho9C7 STA ADDES
0540 4F00 A930 LA £#£48
5550 4F02 BIDORCY STA ALL+7
50 4F05 A9FF LA #2355
o070 4F07 8DOACT STA all4é
SS80 AF0A AP34 LOaA #5352
5590 4F0OLL 8NORC7 STa Alhb+7
3600 4F0F 60 RTSE INITIALIZED RET(EKASIC

3610 i
5620 b FRINT ADJUSTEN RUFFER ADRESS ON SCREEN




5790
a800
3810
2810
53810
3810
SB10
5810
§§10

10
w8l
5810
3820
5830
5840
5850
58350
9850
5850
5800
5850
S8Y%0
5850
3850
9850
3860
870
3880
5890
5900
5910
9220
5930
3940
wr / 60
392560
3960
9960
5960
39260
3240

e}

it
T

S
~ b

ﬂ
po BB LD
s N

S
ase

AF3D
AF3E
AF3F
4F 40
4F 41
4F 42
4F 43
4F 44
4F 45
4F 46
4Fag
AF4H
AF 4E
AF 4F
4F50
4F51
4F52
4F53
AF54
4F 55
4FS6
4F 57
4E58
4FSA
AFSC
AFSF
AF 62
AF 43
AF &6
4F 58
AF 6K
AFAE
4F71
4F 72
4AF73
4F 74
AF75
4E76
4F77

; 4-DIGIT HEX
HNTAD FUFFAD+T  GEY HUFFER
¥

-r
[,
N
-
=

R

LS
R

._-,~
]
o~

&0 RTS
ANEF4F  FRIKNT  LIa 8LIST
DO3k ENE &LU¥
20104F  NEFFNT JSE FRNTAD
207320 JER STROUT
20 +BYTE ¢ COFY=‘50

43

4F

50

59

3n

00

AGOC LIié NCPY GET COFY DATA
20R34E JSR asC

20732D JSR STROUT

20 +BYTE 4 MASTER=‘40

20 '

4N

41

53

54

45

52

3n

Q0

AGOL LA DMSTR GET HMASTER DATA
20834E JS8R ASC

20732I JSR STROUT

20 +BYTE ¢4 MEMORY=‘/+0

20

4T

45

40

4F

52

o9

30

00

A000 LYY %0

R11X LA (RUFF&D)sY GET HUFFER DATA
20834E J5R ASC '

206420 JSR CRLF

60 SuUr RTS

ANEF4F FRNTDT Lbé SLIST SUPRESS LISTIHGT
LO1E BHE WRKNG YES

20DB4F J8R WFROG

20104F ‘JSR FRNTAI

20732D JSR STROUT

20 +BYTE * WITH ‘50

37

49

54

48

20

00

wewed



5970 4F78 A000 LDIIY #0

S50 AF7A Ri13 LIy (i
20 4F 70 20834C J8R

L0000 AFTE 20662 JSR CELE

VRERNG  Litg annd INDICATE RUNNING
<IN LI EVERY 1é

CRETURN

FRINT ALUDRESS WORKING ON

GO0 &4 VIRT P& CONTINUE
070 2 PLNKER SR STROUT EFROM NOT RLANK
6100 4F 75 45 SEYTE CEFROM HOT BLANK OR ALL (FF)S’y0

6100 4r%6 5
6100 4F97 G2
6100 4F98 4F
410G 4F99 4n
6100 4F%a 20
6100 4F9R 4E
6100 4F9C 4F
6100 4F9D 54
6100 4F9E 20
6100 4F%F 42
6100 4FaA0 4C
6100 4FAl1 41
6100 4Fn2 4E
464100 4FAX 4B
6100 4Fn4 20
4100 4FAS 4F
5100 4FAé 352
&1 00 AFA7 20
00 4FA8 41
6100 4FA9 4C
6100 4FAA 4C
6100 4FAR 20
6100 4FAC 28
6100 AFAD 46
£100 4FAE 446
6100 4FAF 29
6100 4FBO 53
6100 4FER1 00
6110 4FR2 2064210 RERRR JSR CRLF
6120 4FRY 207320D JSR STROUT REFORT ERROR
6130 4FR8 45 »BYTE “ERROR 70
6130 4FR9? 52
6130 4FRA 52
6130 AFRB AF
6130 4FRC S2
4130 4FBD 20
6130 4FRE 00

6140 AFRF 206A20 JSR CRLF
6150 4FC2 A900 LIiA #0
6160 4FC4 BIOEFAF 5TA SLIST
6170 4FL7 20224F JSR PRINT
4180 4FCA 2064A2DN JSR CRLF
6190 4FCL A9SS LA #Z01010101 8Y=ERROR
20 4FCF 8IF44F 8T ERROR
6210 AFD2 A%3C LTia 60 ERROR LIGHT ON
6220 AF04 BUORCT 5T ALR+?Z
6230 4AFD7 60 R1S& RETURN TO RASIC
6240 A4FDR 20732In WFPROG JSR STROUT
62530 4FDE S50 +BEYTE ‘FROGRAMMING ‘0

6230 4Fu(l 52



" P
wt 4 it
g it
- N
d Iu‘ e o %
S ¥ ;'
e om .
FRUAE I Y

BRSSO
250 4VES
G200 4FED
G230 4FES
250 4FE7
6260 4FES
4&270 4FEC
6280

6290 4FEC
6290 AFEE
6290 AFFO
6290 AFF2
6290 4AFF4
6290 AFF4A
6290 4FF8
6290 4AFFA
6290 AFFC
6290 4FFE

+110 501

[

20
00
60

0000
0000
0000
0009
0000
0000
0000
0000
0000
0000

'

RTE
*=BUFF-20

INITIALTZE FASS BUFFER ONE TIHCD
+OBYTE 0909050900309 02050




1 DEF FNAOX=10XKIRT(X/16)+X-16%IRT (X/16)

/L/\)

i

S Ppac il - CAZ

N A

5 POKE 20732926

10 PUO=18302

20 FORI=1TOSIPRINTINEXT

7 PRINT®*%X% RASIC FROGRAM REFACK UTILITY Xxx°
3. PRINT

32 PRINT*%% WARNING --- USE NRIVE A ONLY Xx%°©
35 DISKI®3E A

40 FORI=1TOS${FPRINTINEXT

50 A%="FROG*IGOSUBIOOIREM FILE TO REFACK i1l
51 IFA=OTHERFRINT*FILE ROT FOUND®IGOTO91

55 POREFPOsAIGUSUR300

70 NISK!I®*GO 4780°

80 FR=PEER(FO)Y+258¥FPEERK(FPULL)

20 FRINT{PRINTFR*BYTES RECOVERED.®

21 RUN"REXECK

100 DR=1189714=0

105 A%=A%+S "IAS=LEFT$(NA%,8)

110 DISK!*CA 2E79=08,1"{GOSURZ00

120 IFAXOTHENRETURN

130 DISK!*CA 2E79=08,2"

200 FORI=1TO321M$=""IFORJ=0TOS

210 N$=N$+CHR$(PEERK(DR+(I-1)%8+.4))

220 NEXTJ3IFAS<>N$THENNEXTIIRETURN

230 A=PEFK(DR+(I-1)%2+&) 1A=FRAC(A)

240 RETURN

300

FRINTIFPRINT*REFPACKING FILE ("3a%$si )" (PRINT

350 A=3}FORKEFO+LsAIRETURN



Ly — — - & .Y
PEYLE CH CALD
1O REM RASIO EXECUTIVE
SO0 RER

4 REMN
' U =PFEERCLO9

IFPFER(S70E

SETUR IMNFLA

UHPLAG FROM DEFAUL
55 : FUORE B9%45X

HEOREY 79437

oo
P

GOT 30

e
&5 TF
70 IF
©o IF
90 IF

SUNL O

Ac="COLORE" THZI RUD "COLORE®
Ad="CHANGE " T U "CHANGE®
AY="DTIR" THE UM PTIR *
Ab=tURLOCK " THEN 100040

100 FPRINT
130 GOTO 60

10000
10030
10020
10030
10040
10050
10060
10070
10080
10085
10090
10100
10101
10102
10104
10120
10123
24
10125
10128&
10130
11000
11020

REM

REM UNLOCK SYSTEM

REN

REM REFLACE *NEW® AHD "L1ST*®

PORE 741+76 ¢ POKE 750,78

REM

REM EWABLE CONTROL-C

FOKE 20735173

REM

FORI=ITOZOIFRINTINEXTIIREM SCROLL

REM NISARLE "REDO FROM START®

FOKE 2893,55 §{ FOKE 2894.8

X=1036G085UR11000

FRINTTAR(X) ¢ " XX SYSTEM OFEN LS
GUOSURTIO0OIGOSURL1020IGOSURILIOZQ
FRINTTAR(X) "%X% EFROH PROGRAMER V1.1 %x%*
GUSUB1L10203IGOSURLI1020:G05UEB1I10090
FRINTIFRINTIPRINTIFPRINTIFPRINTIPRINT
FORI=1T04000INEXTI

RUN®*FROG

RUMTPROG

FRINTTABOX) # "XREERRXRELRERONE XK AR AL A XK XAREX " ERETURN
FRINTTABOXD) s "XX"3TAB(A2) 5 "¥% " IRETURN




100

é ¥

ORE I3 255 FORKET 33
CLEARI GREG=(80) %254
AA=509 40 0R=AA$D !
IFPEER(EEG-19)=85 ReOTH
DISK!I*CA 4H00=1051¢REH G B EL Gl ReaildbLp:
PUKEBEG-iH;O:PUKEBEG—i?yQé?%Hd BEG-1 510
GUSUB?&O%GUSUB??OKGOSUBI3OOIUHSUHY&P
GUSUBLKOOiGUSUBI403GUSUB?QO?GBSUH?@GIGGEUVEZﬁ
1FAC=6THENGOTO1320

Pelea=004 LialH=0a1 1 (CR=aR+

o e

110 ONACGUT0280544055601570,610

120
130
140
150
160
170
180
190
200
210
220
230
240
250
260
270
280
290
N0
- 3
320
330
340
150
360
370
380
320
400
410
420
430
440
450
4460
470
480
490
500
510
320
5330
S40
550
5\

570
980
390
600
4610
620
4630

GOT0%90
FRINT*LIST OF FARTS THAT FROGRAM WILL HANDLE® {GOSUE740

FRINT "1=:THS 25087 JPRINT " 2=THS 2758 INT 2758

FRINT*3=THS 2516, INT 2716y HMEM 2716 SPRINT " 4=1THS 23325 MCH 2532
PRIMT 'S=INT 2732 IPRIMT"6=THHS AFEATIFRINT*7=INT 2764
FRINT*8=MK 2764  IFRINT"9=HCH 68764

INFUT"FART KUMEER YOU WISH TO WORK UITH'iPNt]FPNiiURPN}?THENGDTUI@O
GUSUBBA0 I FOREREG-4y PNIRETURN

FRINT*1 DUFLICATE® $PRINT " = VERIFY"SFRINT®3 = LJI&T
FRINT"4 FROGRAM FROM MEHORY :

FRINT*S LOAD HMEMORY " ¢{FRINT®4 := ETIIT/SAVE MEMORY

TR |

INFUT"WHAT 10 YOU WISH 710 HD'iﬁﬁiIFADiiORACFéTHENGDTUE?O
GOSUB7403PUKEBEG—4;AC:RETURN

REM :

GOSUE2090:GOSURLIOS0GOSURY R0

IFPN=2THENGNSURLLS50

GOSUE790

POKEREG-8,0160SUR1190

PDKEBEG~8:12808U311902ﬁ0322UE=2
POREBEG-9501R0=03R1=0
POKEBEG-lI;UEiPDNEBEG~8:O$PUKEBEG~4rhC$GUSUB119O
X=PEEK(BEG~12)RIFPNmEANUX{}OTHEN80=1
1FPN=BTHENPONEBEG—9;13808UB11?0
X=PEEK(BEG-12)§IFPH22ANDX{}OTHEN81=1
GUSUB7403IFPN=2ﬁNHBO=0THENPRINT'LOH BAMK-"3
IFEN=2ANIRL=0THENFRINT "HIGH BANK-"*;
IFPN=?ANHBO=1ANDB1=]THENPRINT'NEITHER BANK TS GOOD*{GOTO2120
FRINT® VERIFIES OK*:60T02130

GOSUER2090

FRINT®1 = VERIFY COFY TO MEMORY*SPRINT*Z = VERLIFY COFY TO MASTER®
FRINT®3 = VERIFY MASTER TO MEMORY*

1NPUTUE$lFUE{IDRUE}3THEN450

IFEN=2THENGOSUB)L 150

FOKEREG-11yVE

IFVE=2THENGUSUE1090

IFVE=1THENGOSUE1140

TFVE=3THENGOSUKR1130
PUNEBEG—B;0tGUSUBII?O%XﬂPEEK(BEG—12)2IFPN=2HNDX{}0THENGUT02120
GOTO2130

FOKEREG-17503G0OT0620
GUSUBZO?O:GUSUBII40XGDSUB790
GDSUB9302IFSK=0THENPDNEBEG-8;OXBUSURI]90
PDKEBEG-Byl2GDSU311902UEE1SAC=2:GDT0350

GOSUR20%90
FRINT"1 = FROM MASTER SOCKET*IFRINT®*2 = FROM COFY SUOCKET
IFAC=STHENFRINT "X = oo NyoCws



R R R R IR R R I . TS,

LAQ

50

S50

IFAC=ATHENFRINT®Z = Fgn

INFUTY R IFFROIORFR > ZTHE

FOREREG-10yFH

MOHEMOEY

HoOTusZ o

670 IFAC=0ANNFR=3THENGOTO1 930

65820
E720
Y0
710
720
730
740
750
740
770
780
750
800
810

IFFR=1THENGOSUR1130
TFFR=2THENGOSURL 140

LFEN=2ANIFRY>ITHERGOSURL L S0
PUKEHE&-BvO;GUSUBiI?O:GDTOEIXG

REHN

FORSC=1T06 tFRINT ¢t HEXT { RETURN
BUOSBUR740G0SUR780 I RETURN

GOSUER7S0¢FRINT® REGD®

FORE288Rs 0L INFUT*HIT KETURN WHEN REHDY'ih$3POKE2888;272RETURN
FRINT*SLYDE THE PROGRAN/READ SWITCH T0 "3 3RETURN

GOSUB7SO0tFRINT "FROGRAN®
GOSUBB20IFFR=0G0T0740
GOTOBOO

820 PR=PEEK(SU)3PR=PRAND642RETURN

830

GOSUE730IFRINT"READ®

840 GUSUBBR20IIFFR=64THENGOTO740

850

GOTO840

860 MZ=PEEN(8960):IFFNi4ANDHZ{95THENGUTDP]60
IFFN<BTHENFOKEREG-2, Ri3+4

IFFN=3THENFOKEREG-2s B(+8
[FPN340RPN=ETHENPUKEBEG—29BG+16
IFPN?STHENPUKEBEG-Q;BG+32*“
GDSUB?40§GUSU31100§IFPN}SANHNZi127THENGOT02160

?20 GUSUB770:GOSUE740!RETURN

GOSUB740INFUT*SRIF BLANK VERIFY TEST <Y OR N:>";a%
740 FOKEREG-5y0:IFLEFT$ (A%,

870
880
820
200
?10

?30

0!:0
?70
220

1000
1010
1020
1030
1040
1050
1060
1070
1080
1090
1100
1110
1120
1130
11490
1150
11460
1170
1180
1190
1200
i
1220
1230
1240
1250
1240
1270

RETURN

1)="Y*"THENFOKEREG-5,1

) FORERBEG-8,23GO0SUERI 190 tRETURN

GUSUB9602808U310403IFPHR=0THENGDTD990
?80 FRINTIFRINT®" SLIDE THE

UN/OFF SWITCH TO OFF*;

GUSUB?GO?GUSUBIO403IFPUR*IGDTD??O
GOSURY60:GOSUR740 { RETURN
PRINT® SLINE THE ON/OFF SWITCH TO ON"3

GOSUBR?40:GOSURIO40 IFF

GOT01020

NR=1THENGUSUB960!GOSUB740:GUSUBIRSO:RETURN

PNR=O:POKEAQ;853IFPEEK(ﬁﬁ)=85THENPUR=1

RETURN
REH

FRINT® THE MASTER EFROM TN THE MASTER SOCKET" tRETURN
FRINT®"LOAU THE COPY EFROM IN THE COPY SOCKET":!RETURN

GOSUR1100SFRINT LOAD"

2GOSUB]0703GUSUBIOBO:GUSUEIOlOIRETURN

FRIMT*SLIDE THE (TYFE) SWITCH TO FPOSITION (*;
IFFN<S0RFN=S0RFN=7THENFKINT "A "t{RETURN

FRINT®R) "3RETURN
GOSUER1100:PRINT*LOAL";

:GOSUB1070:GOUSURL1010{KETURN

GOSUHI100§GUSU310802603U310102RETURE
INFUT*"IS IT A LOW OR HIGH MODE EFPROM <0 QR 1:";LH
IFLH=00RLH$1THENPUKEBEG-9’LHtRETURH

GOTO1150

FOREBEG—iQ:0:POKE8955;02POKE8956;75

X=USR(X)

IFPEEK(BEG—lZ)ﬂOQNDPEEK(BEG—B){}QANDACi}OTHEHPUKEGO952;255~128
TFPN=2ANDAC=2 THENGDTO1240
IFFEEK(KEG-12)<>0OTHENGOTOR2120 —

RETURN

X=FEEK(SW) }FUKESW s XUK4
TH=FEERK(SW) ! TH=THMAND32
IFPN<50RPN=60RPN£7THENIFTM=OTHENGUT0214O




1280
1290
13060

EECACTY
1360
1370
1380
1390
1400
i410
1420
143%0
1440
1450
14460
1470
1480
1490
1500
1510
1520
1530
1540
1550
1560
1570
1580
1 0
1600
1610
1620
14630
1640
1630
16460
1670
1680
1690
1700
1710
1720
1730
1740
1730
1760
1770
1780
1790
1800
1810
1820
18390
18

18uv
1860
1870
1880
1890
1200
1210

TFPN??QEPN???HZN}#!Q{'Q?HENSOTC
FORNESU, XIRETUF
FUHTwlTUE§805U£7ﬁQ3£EXT$RETURi

Y4 A
ES

o4

LSOO IFPRINT *REASE ﬁUﬁRESS(HEX)?'?3GUSUB1876
; YTLE~30§LI=LI$256iLI=LI+20480

,3&—LL3IFUE?LLTHENPRINTiPRINT'CAN’T RE"{60T01320
{3

PRINT:PRINT“(G)PEH;(L)]ST;(P)RESETr(S)AUE:E(X)IT T
GUSUB‘L1‘}"6)H)H:PEEE{(BEG"i:‘S) :

IFCH=ASC('L')THENGOT01490
IFCH=ASC(“U')GUTUI7OG
1FCH=ASC('X')THENRUN
IFCHﬂASC('P')THENGOTUISOO
IFCH=ASC(‘8')THENPRINT'QUE'$280T0]930
GOTO1L390

PRINT'lST—'?2608UB§5003GOT01620

FRIMT ' FRON? 'i?ﬁUSUBIB?O:IFE=1THENGDTUISOO
FR=DE~BF3IFFR{204800RFR=}LITHENPRINTEPRINT'OUT OF RANGE "FIG0TO1S500
FRINT 107 "i:GUSUBlB?O:IFE=1THENGDTUISOO
TT=DE-UF£IFCH=ASC('P')THENRETURN

IFTFm}LIORTT{FRTHENPRINTipﬁ[NT'DUT OF RANGE "FIG0TO1S20
SU=FEEK(8994)

FRINTIIRFUT*LIST ON LINE PRINTER“?Asf]FLEFT$(A$;1){}'Y"THENGUT016i0,

INPUT'TITLE*§ﬁ$3IFSUmlTHENPUKE8994r93GDT01600
INPUT'HEUICE{10R4}';HU:lFHVilURDU}4THENGDT01580
PUKE8994732IFHU=4THEMPUNE8?94;10

FRINT!FRINTAS

RETURN

PRINT3FDRJOB=FRTOTTXGUSU31830:IFJUB=TTTHEN601016?O
JUB*JDB+13FURNJ=JUBYUJDB+6!PRINT' "5 1Z=FEEK(JOR)
PDKEBEG—13pZ!GDSUB19102IFNJ{}TTTHENJUB=JUB+1!NEXT%JUR=JDB—1
FRINTTAR(13)
FDRJK*JO—?TDJU2A=PEEK(JK)XIFA{33URQ}?4THENPRINT'.'9360T01680
FRINTCHRS (&)

NEXTJK

PRINT:NEXTJOBSFUKE8994;SDIGUT0139O
PRINT‘PEH?‘i3GUSU318702IFE*ITHENPRINT'O'32GDT01700
FRINT:.IOB=DE-DF

IFJUH{204800RJUB=}LITHENPRINT'UUT OF RANGE-0"3:G0T01700
GOSUBIBI0IFRINT 3

HI=1$X=1!GDSUBISBO:IFEi}iTHENGOTDi??O
CH=PEEK(BEG—13)31FCH*10THENJUB=JOB+13PRINTCHR$(13)3:BOT01720
IFCH=13THENGOTO1390

IFCH=9%THEHJOBmJUB—13PRINTIGOT0172O

FRINT*%*:160T01720

PUKEJUH:DEiJUB=JOB+12PRINT:GOTUI720
PRINT'RESET*'?tGGSUBlSOO

FRINT® WITH? *53Km13HImI§GDSU318803IFEEITHENGDTOIBIO
PRINT:PRINT'HURKTNG'?1FORJOB=FRTUTTtPUKEJDB;DEtNEXT:GUTUiB?O
REMNM

N=JDB+DF3H=INT(K/256)2L=K—(H¥256)
PUKEBEG~13;H§GUSUBI9103POKEBEG—13;L:GDSUBI?IO

Z=FEEK(JOE) tFRINT * '?:PUKEBEG-iB:Z:GUSUB]?]OtRETURN
HI=2}X=025¢

E:OXDE=E2FORI=1TDHI
GUSUBIl?O:IFPEEK(BEG-14){>0THENE=1!RETURN
DE=(PEEK(BEG—]3)#X)+DE£X=X—2553NEXT]ﬁRETURN

REM S - - o




R R T,
1920 PUKEBEC~87éiGUSUBllvﬁiFUKEFEC-HgZ:?ETU&T
1930 6naust . SRE VATLY
1540 FRINY AN QUT OF RAKRGE NUHKER G0
1990 FOKESYSL, 21 2F0KERYSA s 3

Y40 T nC=GTHENFOREBY 1 7 s 34 FRINT “LOAD MEMOEY FRUOM WHIOH FILET":
1970 FFAC=6THENFORES? 17,0 FRINT *SAVE C { EIL R
80 IH?U1F:IFF{10RF>7THENGUSUB?40$FRZ&’
1770 FOKEZ822,11P0KEYR23, 8

2000 FOKE?824y0!FOKEY825,80 1 Th=2¢9

2010 FORTR=TRTOTR+3

2020 FOKE9B26sTR+(FX4)

2030 X=USR(X)

2040 PG=FPEEK(9B25) {POKEY&25,FG+8

2030 NEXT

2060 GOSURZ740IFAC=5THENFRINT "MEMORY LOADRED FROM®S

2070 IFAC=6THENPRINT"MENORY S$AVED®$

2080 FRINT®™ F1LE ("3F3* )*!RUN

2090 INPUT*SUPFRESS LISTING DURING THIS ACTION":A$

2100 IFLEFT*(h$;1)<}‘Y'THENPUKEBEG—]7;01RETURN

2110 POKEBEG-17y255RETURN

2120 PDKECB;&O:PRINT'ERROR—'5tGUSUR7703RUN

2130 PUKE50952725ﬁ~128:PRINT'COMPLETE—'3:GOSUB??O:RUN
2140 PRINTIFRINT"(TYPE) SWITCH 1§ IN WRONG FOSITION 111e®
213530 GOSUBRILO0IRUN

2140 GOSUE740(FRINT"HOT ENOUGH HMEMORY

TNy YA T NP OB LT 3 [ 1 - 5, : SoX
AOOSFRINT FILE S E=7 % ARE Pl




