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INTRODUCTION

The Acorn PROM Programmer Board connects to the standard Acorn
Computer Bus and may be used to program bipolar PROMs of the T74L8571
type, or Ultra Viclet Ei.saile PROMs types 2758, 2716, 2516 and 2532,
These are the 5 volt only 1K, 2K and 4K byte devices.

Suplied with the board is a listing of a 1.5 K byte assembler
program allowing device type selection and:-

Verification that a PROM is blank

Copying of a PROMs contents into RAM

Verification of a PROMs contents against RAM

Blowing of a PRCM to match the contents of RAM (;

A cyclic redundancy check is performed on PROMs giving a unique
signature identifying different PROM data. The program requires that
an Acorn Operating System is present.

The interface is via an INS 8255 on the board which provides 24
lines for control of address, data and enable lines to the PROM, and
automatic switching of the programming power rail to the PROM.

The programming board is longer than the usual Acorn Eurccard so
that the two Low Insertion Force PROM sockets are accessible from the
front of the system. If desirefl this extra piece of board can be
removed and connections to sockets on a remote panel can be made.

The board requires a +12 volt supply for programming of 74LS571
devices, and a +26 volt supply for programming EPROMs.
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Acorn Computers Ltd. pt no

INS B
T4LS1

74LS00 Quad nand gate
74C906 Hex CMOS inverter
CD4016B Transmission gate

T4LS1

BC237,BC239,BCl07,etc.
BC307,BC329,BCY70,etc.
E:JT:E:SB .Elﬂ?;etc .

2N 305

BC237,BC239,BCl07,etc.

IN400
BZIXB5

4K7
10K
4K7
10E
100K
47R
10K
4K7
4K7
1K

10 uF
47 nF
10 wF
22 uF
10 wF
330pF

PARTS LIST FOR ACORN PROM PROGRAMMER

255 P.1.A
38 decoder

38 Decoder

3

2 diode

5.6V 1W zenner diode

resistor
resistor
resistor
resistor
resistor

resistor 1 watt

resistor
resistor
resistor
ragistor

capacitor
capacitor
capacitor
capacitor
capacitor
capacitor

1ov

jov
16V
lov

200.007

transistor
transistor
transistor
transistor
transistor

1l6 Pin Low Insertion Force Socket
24 Pin Low Insertion Force Socket
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and
and
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CONSTRUCTION MOTES
Sockets are supplied for all IC's and should be used. The system

technical manual contains notes on soldering technigue and component
identification. The transistors and diodes supplied are shown below:-

b
e transistors viewed from below
c ie. lead side.

e b c

Light Band

IN4002 diocde /

—
Di

A +12 volt power supply is available in systems with disk drives.
To provide the +26 wvolt supply the circuit shown below can be

constructed.-
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CIRCUIT DESCRIPTION

To use this board as supplied with the Acorn system it should be
connected to the Acorn bus for all pins on side A, and extra power
should be supplied to the board on side B. To blow fuseable link FROMs
of the 74LS571 type a supply of +12 volts at 300mA is required on pin
Bl of the edge connector. To blow 5V EPROMs a supply of +26 volts at
100 mA is required on pin Bl9 of the edge connector. When programming
EPROMs without the 12V supply IC5 should be removed.

As supplied the PROM programmer is memory mapped into page 19
(hex), by using the links associated with IC's 2 and 6 this may
changed. When changing the location of the board in memory reference
should be made to the memory map of the system (see system manual) to
ensure that no conflict occurs. The position of the board should not
be changed if the programmer is to be driven by the PROMER soft e
without changing this software. The links allow the PROM programmer -
be mapped into any of the upper B8 pages in any of the lower B bloChs
in the memory map (see figure 1). The ports of B255 are then enabled
between locations B0 and CF of this page. These ports are accesed by
the PROM programmer software at the feollowing locations:-

Port A 1980
Port B 1981
Port C 1982
Contreol register 1983

The ports are used to control the lines to the PROMs as follows

PORT A Data bus control.

The lines of port A are used to read data from or write data to a
PROM. When programming 74LS571s only the lower four bits of this port
are used.

PORT B Address bus control

The lines of port B are used to control the address lines A0 to A7
going to the FROM.

PORT C Address bus and programming pulse control (
The lines of port C are used to control address lines AB to All,

the programming pulses, enable signals, and power supplies to the
PROM. The allocation of lines is as follows:-

Bit 0,1 Address lines A8 and A9

Bit 2 AR signal on 2758 (held high), Al0 on all other
EPROMSE ,
Bit 3 All on 2532. Program pulse on all other EPROMS

pulsed high to program location specified by address
lines with data from data lines. Chip enable/program
pulse on 74LS571.



Bit 4

Bit 5

Bit 6

Bit 7

Program pulse on 2532 pulsed low to program. Chip
select or output enable on other EPROMs.

Read/write control for 74L5571. This signal controls
the CD4016 bilateral switch to isolate the port A
inputs from the 12V programming signals on the data
lines when programming 74L5571s. This signal is low
to isolate the port, and high to read the chip as
normal .

Power control for 74LS571 programming. When this
signal is low the 74LS571 receives 5V on its power
rail, via D5 from a 5.6V source regulated by D7 and
R12 from the 12V source. When this signal is high
the chip to be programmed receives a supply of 10.2V
switched by Q3 and Q4 from the 12V supply, and 10.2V
can be switched to a data line by Q5 to Q8 as
required for programming.

Power control for EPROM programming. When this
signal is low the EPROM receives 5V on pin 21 via D2
from a 5.6V source regulated by D7 and R20 from the
26V source. When the signal is high pin 21 of the
EPROM is held at 25V switched by Q2 and Ql from the
26V source, as required for programming.



SOFTWARE DESCRIPTION
The software to drive the PROM blower is listed here and may be
typed in or suplied en ROM, cassette tape or disk, it occupies memory

between addresses #2800 and #2D00, and should be entered at #2840, If
you have the PROMER in ROM or RAM you should enter it be typing

GO 2840
using DOS or COS you can type
RUN "PROMER"
The PROMER program wil return the prompt
Which PROM 7

to which you should reply with the identification number of the ty(
of PROM you wish to blow, the types recognised are as follows:-

2532 4K uvEPROM
2516 2K uvEFROM
2716 2K uvEPROM
2758 1K uvEPROM

S5T1L 74L8571 172K, 4 bit fusable link PROM (This will blow the
lower half of the bytes in memory into the PROM)

571H 74L5571 1/2K,; 4 bit fusable link PROM (This will blow the
upper half of the bytes in memory into the FPROM)

Alternatively the PROMER will at this point accept any Operating
System comand preceeded by a star '*', This allows files to be save or
loaded under control of the DOS or COS8. The reply to the prompt is
terminated by a cariage return, any response that is not understood

will cause the prompt
Which PROM ?

to appear.
When the type of PROM to be blown has been identified the prﬂmpt(

BLOW : READ : VERIPY : CLEAR
Enter initial letter ?

will appear, and the option may be selected terminated by a carriage
return.

In response to the comands BLOW, READ and VERIFY the prompt
From ?

will appear to which the reply should be a hexadecimal number which is
the base address of the area of memory to be used.



The options then operate in the following manner.

CLEAR
This option is used to confirm that a PROM is blank, a report of

blank or not blank will be output for each 1K of PROM.

READ
This option is used to read the contents of a PROM into memory.
The contents are read into memory starting at the address specified in
response to the

From 7

prompt. A Cyclic Redundancy Check sum is formed from the data to
provide a unique signature for EPROMs only and this is printed out.

VERIFY
This option is used to verify the contents of a ROM against an
[ of RAM or ROM in memory starting at the specified base address. A
report of FAIL or OK is output for each 1K of the PROM, the CRC for
EPROMs only is also created and printed out.

BLOW
This option is used to blow the contents of a section of memory in
the system (ROM or RAM) into the specified PROM starting at the
specified base address. This is done in three steps, the CLEAR option
is automaticaly called to output a report on the state of the PROM.
When this has been done the prompt

Blow 7

will appear to which the responce should be Y to blow the PROM, any
other responce terminates the BLOW option. The reply

Blowing

will be output and the PROM will be blown an idication of how much of
a PROM has been programed is provided as a hexadecimal digit is output
for each 1/4K that has been blown. When the blowing is complete the
verify option is called to confirm that the PROM has been correctly
blown and print out the CRC for EPROMs only.

hen an option has been completed the prompt
Repeat 7

will appear a responce of ¥ will repeat the previous action, any other
reply will cause a return to the prompt

Which PROM ?

Removing and inserting PROMS

Removing PROMS when the programming voltage is applied may cause
damage and they should not be changed while an option is running. It
is safe to change PROMS when the program is waiting for any reply.

RiH



0010:
0020:
0030:
0040:
0050
0060:
0070
0080;
0090
0100:
0110:
0120;
0130:
0140:
0150:
0160:
0170:
0180:
0190:
0200:
0210:
0220:
0230:
0240:
0250
0260¢:
0270:
0280:
0290:
0300:
0310:
0320:
0330:
D340:
0350:
0360:
0370:
0380;
0390:
0400:
0410:
0420
0430:
0440
0450:
0460
0470:
0480:
0490
0500:
0510:
0520:
0530
0540:
0550
0560:
057013

10

2800
2800
2800
2800
2800
2800
2800
2800
2800
2800
2800
2800
2800
2800
2800
2800
2800
2800
2800
2800
2800
2800
2800
2800
2800
2800
2800
2800
2800
2800
2800
2800
2800
2800
2800
2800
2801
2803
2804
28086
2808
280A
280C
280E
2810
2812
2814
2817
281A
281D
281F
2822
2825
2827
2829
282A
282C

28
00

FF

PROGRAM LISTING - part 1

FROMER
BFLIF
CK

HL

VE

BL
HOWVEC
TOBLOW
TEMP
REGMAP
JOB
FROM
POINT
MASK
TRIES
EXTRA
COUNT

CURENT

NUMBER
CRC
BUFF
FB
BLOWER
PORTA
PORTB

BREVEC
OSWRCH
OSASCI
OSRDCH
OSCRLF
OSECHO
0SCLI

VSTRNG

INCTPC

VSTRNX
BUFFIN
ANSWER

BUFFA

RG

0
k]
w
i
*
i-
W
*
]
| ]
*
&
w
]
"
*
]
o
L
w
]
-
]
k3
]
W
&
*
E
¥
L
L 4
*
L3

PLA
STA
FLA
STA
LDYIM
INC
ENE
IRC
LDATY
CMPIM
BEQ
JER
JMP
JHMI
LDXIM
JER
STAARX
CHMPIM
BNE
DEX
BMI
BPL

$2800
s0080
BFLIP
CK

CK

VE

BL
HOWVEC
TOBLOW
TEMP
REGMAP
JOB
FROM
POINT
MASK
TRIES
POINT
COUNT
CURENT
NUMBER
$0100
S0E21
51980
BLOWER
PORTA
PORTA
PORTA
1B
g§0202
SFFF4
SFFE9
SFFE2J
SFFED
SFFE6
SFFF7

TEMP

TEMP
$00
TEMP
INCTPC
TEMP
TEMP
SEA
VSTRNX
OSASCI
VSTRLP
TEMF
300
0SECHO
BUFF
$TF
ENTERD

BUFFIN
ANSWER

Zero page locations used
+01 Location #80

+01
+01
+01
+02
+02
+02
+01
+01
+02

+01

+01

+02

+01

+01

+01 To location #94
Input buffer

Locaticon of prom blower
data

+01 address low

+02 address high/control

+03 Control word register

Escape character

Used to trap errors

08 calls

Display string

+01

+01

Input buffer routine

Check for delete



0580:
05901:
0600:
06l0:
0620:
0630:
0640:
0650:
0660:
0670
0&680:
0690:
0700:
0710:
0720:
0730:
0740:
Oz
ol
0770:
0780:
0790:
0800
0810:
0820:
0830:
0840:
B850:
B860:
0870:
0880:
0890:
0900;
0910;:
0920:
0930:
0940:
0950:
0960:
0970:
0980:
0990;:
1000¢

a3l
; L1
L030:

1040:
1050:
1060:
1070:
1080:
1090:
1100:
1110:
1120:
1130:

282E
2830
2832
28133
2834
28136
2838
283A
283D
2840
2842
2845
2847
284A
284D
284E
284F
2850
2851
2852
2853
2854
2855
2856
2857
2858
2859
285A
285B
285E
2860
2862
2865
2868
286A
286B
286C
286E
2870
2872
2875
2877
2878
2879
287B
287D
287E
287F
2881
28813
2885
2887
288A
288C
288E
2890

oD
0l

28
E7
TF
F4

40
02
28

04

07
19
80

Pl
1C

oc
FA
44
D3
00
2R
B2

00

28
02

02
28

0l
29

29

01

01

ENTERD

ROTDUN

START

FIND
WHICH

FOUND

CHMPIM
ENE
RTS
INX
CPXIM
BNE
LDAIM
JSR
JMP
LDAIM
STA
LDAIM
STA
JSR

o
-}

LDYIM
LDXIM

CMPAY

INK
INY
CPXIM

LDXIM
LDAAY
STAAX
INY
DEX
EPL
BMI
INX
INY
CPXIM
ENE
CPYIM

CMPIM
BNE
LDAIM
STA

$0D
NOTDUN

$28
ANSWER
$TF
OSWRCH
BUFFA
START
BREVEC
START
BREVEC
VSTRNG
$0D

W

'h

"y
'e
'h

$04
WHICH
507
TABLE
BFLIFP

FOUND
WHAT

soc
NEXT
544
FIHD
BUFF

LR

START

BUFF

Terminated by CR

Limit buffer length

Entry point
Initialise for errors

!
+01

Get reply

Find entry in table

Not this entry

For all four characters

Good we have found it
S0 put parameters in pg zro

And go to next step
Step to next entry

Chack for end of table

Check for 05 command
Unknown command

1l
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1140:
1150:
1160:
1170;:
1180:
1190:
1200:=
1210:
1220:
1230:
1240;
1250:
1260:
12703z
1280:
1290:
1300:
1310:
1320:
1330:
1340:
1350:
1360:
1370z
1380:
1390:
1400:
1410:
1420:
1430:
1440:
1450
1460:
1470:
1480:
1490:
1500:
1510:
1520:
1530:
1540:
1550+
1560:
1570¢:
1580:
1590:
1600:
1610:
1620:
1630:
1640:
1650¢:
1660:
1670:
1680:
1690:

14

28913
2896
2899
289¢C
289D
289E
289F
28A0
2BA1
28R2
2BA3
28R4
28A5
28A6
2BA7
28A8
28AS
28BRA
28AB
28AC
28AD
2BAE
28AF
28B0
28B1
28B2
28B3
28B4
28BS
28B6
28B7
28B8
28B9
28BA
28BB
28BC
28BD
28BE

28C0
28C1
28C2
28C3
28C4
28C5
28C6
28C7
28Ca
28CH

28CEB
2BCC
28CD
2BCE
28CF
28D0

20
IF
EA
20 1D 28

JSR OSCLI And hand to OS
JHEP aSTART
J SR VSTRRG

'B

'L

'O

"W

Ww W wnwmnwwwww N mN NN RN RN N W W W N E N R W RN RNRNRWN W W N W NN
a

Ll
-
)

NOP
JSR BUFFIN Get reply



1700:
1710;:
1720¢:
1730:
17403
1750;
1760:
1770:
1780:
1790:
1800:
1810:
1820;
1830:
1840:;
1850:
0:
0z
1880:
1890:
1900:
1910:
1920;
1%30;:
1940:
1950:
1960:
1970
1980:
1990:
20003
20103
2020;:
2030:
2040¢
2050
2060
2070z
2080:
2090¢
2100:
2110:

a1 B
éb 0:
140:

2150:
2160:
2170
2180:
2190:
2200:
2210:
2220:
2230:
2240:
2250:

28D3
28D6
28D8
28DA
28DC
28DF
2BED
ZBELl
4BE2
Z48BE3
ZBE4
Z8E5
28E6
2BE9
28EB
2BED
2BEF
28F0
28F1
28F4
28F6
28F8
28FA
28FC
28FE
2900
2902
2904
2906
2907
2908
2909
290A
290C
290D
290F
2911
2912
2914
2916
2919
291n
291B
291C
291D
291E
291F
2920
2921
2922
2923
2924
2925
2926
2927
2928

00 01
8B
43
3A
00 28

1D 28

00 01

04

8D
FB
86 00

WHERE

NUMCON

NUMCIN

NONUM
TABLE

W wwwwwwwnwNNw NN

BUOFF
JOB

e
NONUM
VSTRNG
r

'r

"o

'm

[ ]

'?

BUFFIN

$00

FROM
FROM

BUFF
'
NONUM
53A
NUMCON
$07
HONUM
$40
HONUM
S50F

$04

FROM
FROM

NUMCIN
NUMLOP
TOBLOW
'S

o 3

'1

‘H
FUSE
FUSE
$00
$00
$00
200
$00
500

's

'y

o |
'L

Get number if needed

Get reply

And translate ASCII to hex

+01

+01

Table of PROM types

What to blow

!
Blank entries for T4LS571

15



2260: 2929 2A FUSE

2270: 292A A9 FUSE Fi

2280: 292B 00 $00

2290: 292C 00 S00

2300: 292D 00 S00

2310: 292E 00 $00

2320: 292F FF SFF

2330: 2930 00 500

2340: 2931 32 LiF -

2350: 2932 37 b

2360: 2933 31 "

2370: 2934 36 g

2380:; 29135 29 EPROM What to blow

2390: 2936 61 EPROM [/

2400: 2937 29 DOTWO How to blow it-no of K bytes
2410: 2938 C7 DOTWO [/

2420: 2939 90 $90 Control word for BLOW

2430: 293A B8O $80 Control word for VERIFY d)
2440: 293B 00 S00 Control word for READ

2450: 293C 07 207 Control word for prog pulse

=
2460: 293D 32 = '2
2470: 293E 37 = & |
248B0: 293F 35 - s
2490: 2940 38 - 's
2500: 2941 29 = EPROM
2510: 2942 6l = EPROM /
2520: 2943 29 = CORE
2530: 2944 CC = CORE ri
2540z 2945 30 = 590
2550: 2946 BO = $80
2560: 2947 00 = $00
2570: 2948 07 - $07
2580: 2949 32 = '2
2590: 294A 35 = '3
2600: 294B 33 = '3
2601: 294C 32 = "2
2602: 294D 29 = EFPROM
2603: 294E 61 = EPROM /
2604: 294F 29 = DOFOUR
2605: 2950 C2 = DOFOUR
2606: 2951 90 = 590
2607: 2952 00 = $00
2608: 2953 00 = 00
2690: 2954 08 = s08
2700: 2955 32 = '2 j]
2710: 2956 35 = -
2T20: 2957 31 = L |
2730: 2958 36 - '6
2T40: 2959 29 = EPROM
2750: 295A 61 = EPROM
2760: 295B 29 = DOTWO
2TT0: 295C C7 = DOTWO
2780: 295D 90 = 590
2790: 295E 80 = S80
2800: 295F 00 = 500
2B10: 2960 07 = 507

16



00l0:
0020z
0030z
0040 =
0050
0060
0070;:
0080:
D090z
0100z
Oll0:z
0120z
0130:
0140:

Ef) &
0L70:
0180:
0190:
0200:
0210:
0220z
0230:
0240:
0250
0260:
D270:
0280;
0290;
0300:
0310;
D320;:
0330:
0340:
0350:
0360:
D370:
0380:
0390
0400:

0410:
)z
-'-_.iﬂ=

0440:
D450:
D460:
0470
0480:
0490:
0500:
0510:
0520:
0530:
0540:
0550:
0560:

2961
2963
2965
2967
296A

296D
296F
2971
2974

24977
2979
2978
297E
2981
2984

2987
2989
298B
298D
298P
2992
2995
2998

299B
299D
299F
29A2
29A5
29A7
29A9
29AC
29AF
29B1
29B13
29B5
29B7
29B9
29BB
29BD
29BF
29C1
29C2
29CS
29C7
29CA
29CC

A5
c3
Do
20
20

AS
AD
20
20

8B
42
20
AS

83
00

82
80

42
1D

29
ZB

29

29
2C

29
29

PROGRAM LISTING-part 2

oy e e ok ok ok g o e e ok ok e

" EPROM -
(L E 2 EEEE SRR R 3
EPROM LDA JOB
CMPIM "B
BHE ANOTBL
JSR
JSR BLOWQR

*&#** BLOW PROM

ACHECE Blow prom =0 check for blank

LDA BL
LDYIM $00
JSR STARTR
JSR HOW

Mow verify blowing

And Query for continue

LR & ]

Load control word
And control flags
Initialise pointers
And do it

wkdd YERIFY PROM Hdd#
as for check prom

ANOTC LDA
LDYIM
JSR
JSR
JSR
JMP

*tt%® DREAD PROM

VE

$80
STARTR
HOW

Load control word
And cotrol flags
Initialise pointers
And do it

CRCOUT Print out CRC check

REPEAT

And exit
i i i &

as for check prom

ANOTBL CMPIM

BNE ANOTRD

LDA
LDYIM
JSR
JSR

'R

CK
$40
STARTR
HOW

Load control word
And contrel flags
Initialise pointars
And do it

JSR CRCOUT Print out CRC check
JMP REPEAT And exit
*®®* CHECK FOR BLANE *%ww®

ANOTRD CMPIM
BNE
JSR
JMP
ACHECK LDA
LDYIM
JSR
HOW JMI
STARTR LDX
STX
LDX
a8TX
STY
LDXIM
STX
STX
8TX
RTS
DOFOUR JSR
EORIM
DOTWO JSR
DOONE ORAIM
CORE STA

'C
ANOTC
ACHECK
REPEAT
CK
$CO
STARTR
HOWVEC
FROM
POINT
FROM
POINT
CURENT
$00
NUMBER
CRC
CRC

DOTWO
$0C
CORE
504
REGMAP

Do check for blank

And exit

Load control word

And control flags

Initialise pointers

Jump depends on size of PROM
This initialises pointers

+01
+01

+01
4K bytes to blow

2K bytes to blow
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0570: 29CE 48 PHA

0580: 29CF A9 80 LDAIM $80

0590: 29D1 A4 91 LDY CURENT Now check control flags
0600: 29D3 FO 02 BEQ WCHWR blow so all output
0610: 29D5 09 10 ORAIM $10 set data to input
0620: 29D7 8D 83 19 WCWR STA CWE

0630: 29DA A9 00 LDAIM $00

0640: 29DC 85 90 STA COUNT

0650: 29DE 48 PHA Clear error flag

0660: 29DF A8 TAY

0670: 29E0 BC 81 19 CORELP STY PORTB

0680: 29E3 AD 21 OE LDA EB Check for esc key

0690: 29E6 C9 1B CMPIM ESC

0700: 29E8& DO 03 ENE NOESC

0710: 29BEA 4C 1D 2C JMP REPEAT

0720: 29ED A5 90 NOESC LDA COUNT Set upper address lines
0730: 29EF 05 8A ORA REGMAP .
0740: 29F1 BD 82 19 STA PORTC )
0750: 29F4 A9 FF LDAIM $FF

0760: 29PFP6 24 91 BIT CURENT Check what to do

0770: 29F8 DO 2C BNE READ

0780: 29FA Bl 8E BLOW LDAIY POINT Blowing so lcocad data
0790: 29FC 8D 80 19 STA PORTA Send to port

0800: 29FF 20 95 2A JSR FLIPBT And apply program pulse
0810: 2A02 CB GOON INY Next location

0820: 2A03 DO DB BNE CORELP

0830: 2A05 E6 BF INC POINT +01 Adjust pointers
0840: 2A07 E6 90 INC COUNT

0850: 2A09 AS 91 LDA  CURENT

0860: 2A0B DO 07 BNE NOTELL

0870: 2A0D AS 92 LDA NUMBER Print out number if blowing
0880: ZAOF 20 5C 2C JSR DIGIT

0890: 2Al2 E6 92 INC NUMBER

0900: 2Al4 A5 90 NOTELL LDA  COUNT

0910: 2Alé6 C9 04 CMPIM 504

0920: 2Al8 DO Cé BNE CORELP Do 4 gquarter K bytes
0930: 2AlA 24 91 BIT CURENT

0940: 2AlC 30 47 BMI NOTBLW If blowing no testing is done
0950: 2ALE A9 90 LDAIM $90

0960: 2A20 BD 83 19 STA CHR switch things off
0970: 2A23 68 FLA Ignore flags

0980: 2A24 68 PLA Reload regmap

0990: 2A25 60 RTS

1000: 2A26 30 22 READ BMI VERIFY Still checking what to do :]
1010: 2A28 AD 80 19 LDA PORTA Reading so get data
1020: 2A2ZB 91 8E STAIY POINT Store it

1030: 2A2D 20 33 2A JSR PUTCRC Increment CRC

1040: 2ZA30 4C 02 2A JMP GOON And continue

1050: 2A33 A2 08 PUTCRC LDXIM $08 This calculates the CRC
1060: 2A35 48 PHA

1070: 2A36 4A CRCLP LSRA

1080: 2A37 26 93 ROL CRC

1090: 2A39 26 94 ROL CRC +01

1100: 2A3B %0 08 BCC NOC

1110: 2A3D 48 FHA

1120: 2A3E A5 93 LDA CRC

18



2h40
2A42
2R 44
2R 45
2R 46
2A48
2n49
2A 4N
2R 4C
cA4F
2A52
2R54
2A56
2A57
2A59
ZA5A

2ASF
2R61
2A63
2A6S
2R67
2A68

2A6D

2D

10
80 19
33 2A
BE
FF

Ab
80 19

aF
Fl

09
00 28

00 28

08
00 28

00 28

NOC

VERIFY

FLAG

CHECK

ROTBLW

FAILQ

BLANK

EORIM
S5TA

DEX

-HLRRRRT F RRRPEREFT

&S

E L A l§i§ nan ..'E

£ <

$2D
CRC

CRCLP

End
CHECK
PORTA
PUTCRC
PFOINT
00N

$FF

GOON
PORTA
SFF
GOON
FLAG

NOGOOD
VSTRNG
$0D

BLANK
VSTRRG
'N
'o
)

of CRC calculation
Check what we are doing
Verify so get data
Update CRC

And verify data
Continue if OK
Otherwise flag error

And then continue

Load data

Check for blank location
Continue if blank

Otherwise flag not blank
Now check, see what to print
Verifying so get flag

And print OK/FAIL

Reload regmap

Reload regmap

Check for blank so get flag
And print Blank/Hot blank

Reload regmap
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1690:
1700:
1710:
1720:
1730¢:
1740:
1750:
1760:
1770=
1780:
1790:
1800:
1810:
1820
1830:
1840:
1850:
1860
1870:
1880:
1890:
1900
1910:
1920:
1930:
1940:
1950:
1960:
1970:
1980:
1990:
2000:
2010
2020
2030:
2040:
2050
2060
2070:
2080:
2090:
2100:
2110:
2120:
2130
2140:
2150:
2160;:
2170:
2180:
2190:
2200:
2210:
2220;:
2230:
2240;

20

2R94
2A95
2n97
2A9A
2A9C
2A9E
2AA0
2AALl

2AAS
2AAB

2AA9
ZAAB
2AAD

2AAF
2RB2
2AB5

2ZAB8
2ABB
ZABE
2AC0O

2AC2
2ACS
2ACH
2ACA

2ACC
2ACF
2AD2
2AD4
2AD6
2ADB
2ADA
2ADD
2ADF
ZAE2
2AES
ZAES
2AER
2AEC
ZAEE
2AEF
2AF1l
2AF 3
2AF 4
2AF6
ZAF8
2AFY9
2APC
ZAFE

19

19

aE BEF

1

a8k

19

19
19
19

RTS

FLIPET LDA BFLIP Programming pulse
STA CWR Flip bit defined in BFLIP
LDXIM $19 Now wait 50mS

DLYLP DEC TEMP

BNE DLYLP

DEX

BNE DLYLP

EORIM $01

STA CHR return bit to previous level
RTS

b FUSE *
o e ol o e ol ol ol ol ok i
FUSE LDA JOB
CMPIM 'B
BHE FNOTBL
akdd BLOW T4LS57] wews
JER FCHECK Check for blank
JSR BLOWQR Query for continue
JSR FPROG Blow PROM, fall into verify
stk Varify TALSST1 #idw
FNOTC JSR FVERIF Verify PROM
JME REPEAT And exit
FNOTBL CMPIM 'R Check what to do
BNE FNOTRD
ak&t Read T4LS57]1 wews
JSR FREAD
JMP REPEAT And exit
FHOTRD CMPIM 'C
BNE FNOTC
#4t* Check for clear T74LS57]1 ***+*
JER FCHECE
JMEP REPEAT
FCHECK LDXIM $01
LDYIM 500
STY NUMBER Clear flag location
LDAIM 590 Program port for reading
STA CWR
LDAIM $30 Value of port C-lower half
HALFE STA PORTC
QUARE STY PORTE Set up address
LDA PORTA Load data
ANDIM 50F Mask relavent bits
ORA NUMBER
STA NUMBER And save in flag location
INY
BHE QUARE For 256 bytes
LDAIM $31 Value of port C-upper half
DEX
BEQ HALFE And do other half
LDA NUMEER Put flag on stack
PHA
JMP FCHEX And output report
FPROG LDXIM $00
LDYIM $00



2B00
2B02
2B04
2B06
2B08
ZBOA
2BOC
2BOF
2B11l
2B13
2B14
2Bl6
2B17
2B19
2B1B
2B1C
2B1E
2B20

2p21
2B23
2B26
2B29
ZB2A
2B2C
2B2F
2B31
2B33
2B35
Z2B36
2B137
2B38
2B39
2B3B
2B3D
ZB40
2B42
2B45
2B46
2B47
2B48
2B49
2B4A
2B4C
2B4F
2B50
2B51

: 2B33

2B56
2B58
ZB5B
2B5D
2B60
2B63
2B64
2BE6
2B69

8D

80
B3
Bl

18
82,
8Cc
Bl
04

8E
45
80
oD
83

06
B3

2B

19
19

19

19
19

19

19
19
19
19

19
19

HALFB

FORBIT

FPROGX

FCORE

LDAIM
STA
LDAIM
STA
LDAIM
STA
JSR
LSR
BCC
INY

BNE
TXA
ENE
INC
INX
ENE
DEC
RTS
LDAIM
STA
STY
TXA
ECRIM
STA
LDALIY
BIT
BMI
RORA
RORA
RORA
RORAR
AND
BEQ
STA
LDATIM
STA
NOP
NOP
NOP
NOP
NOP
LDAIM
STA
NOP
NOP
LDAIM
STA
LDATM
STA
LDATM
STA
STY
TXA
ORAIM
STA
LDA

s08
MASK
4:11]
TRIES
$10
EXTRA
FCORE

FORBIT
HALFB

FPROGX
FROM

HALFB
FROM

$80
PORTE
Jl8

13

MASK

PORTA
$0D

$06

507
CWR
$oc
CHR
$90
CHR
PORTB

$30

PORTA

Start on most significant bit

No of tries at blow bad locs
No of pulses after blow loc
Go and blow bit

Step to next bit in byte
for four bits

For 256 bytes

+01 Increment pointer
And do other half of PFROM

+01 Reset pointer
And exit

Set up port for programming
Set up address

Get last address bit

Add control bits

Load data to blow
Check-blowing up or lo half

Shift upper half down

Mask of current bit
Nothing to program so exit
Set bit to program

Flip power on
Delay for power to settle

Flip enable on
Delay for program pulse width
enable off

power off
Set port A ip to verify bit

Set address again
Get upper address bit
Set other control bits

Get bit
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2810:
2820:
2830:
2840 ;
2850:
2B60:
2B8T0;:
2BB0:
2B90:
2900:
2910:
2920:
2930:
2940:
2950:
2960:
2970:
2980:
2990:
3000:
3010:
3020z
3030:
3040:
3050:
3060:
3070:
3080:
3090:
3100:
3110:
3120:
3130:
3140:
3150:
31l60:
3170:
3180:
3190
3200:
3210:
3220:
3230;:
3240;
3250:
3260:
3270:
3280:
3290:
3300:
3310:
3320:
3330:
3340:
3350:
3360:
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2BD4

BE
0E
8F

00

80

92
92

E7

06
8D
31

8D
92

68
00
0l
90
83
30
82
8l

81
0E
oF

28

19

19
19

19

19

19
19

BLOWN

PCORX
FVERIF

ALLVE

ROFLG

HALFRD
FREDLPF

BHE
DEC
BNE
TIA
FHA

ROP

TAY
RTS

RTS
LDXIM
LDYIM

LDAIM
STA
LDAIM
&TA

LDAIY
BIT

MASK

BLOWN
TRIES
FCORE

VSTRNG
'Q

EXTRA

$01
$00
NUMBER
$90

$30

PORTE
FROM
HL

PORTA
S$OF
NUMBER
NUMBER

FROM
$31
ALLVE
FROM

FAILQ
$00
$01
590

$30
PORTC
PORTB
FROM
HL

SO0F

Good the bit is blown
Try to blow again

Print a . for each failed bit

And give up
16 extra blows for luck

And return

Clear flag location
Value of ctrl word for reaa

Value of Port C for lo half

Set up address
Get data from memory
Check for upper or lower half

Shift upper half down

Match against data in PROM
Mask bits of interest
And store in flag location

Do for 256 bytes

+01 Increment pointer
Value of port C for up half
And do upper half

+01 Reset pointer

Put flag on stack

And print out result )

Value of ctrl word for read
Value of port C for lo half
Set up address

Get data

Check for uper or lower half

Upper-mask and save lo half



3370:
3380
3390:
3400:
3410:
3420:
3430:
3440:
3450
3460:
3470:
3480:
3490:
3500:
i510:
3520:

3 -y

)
3550;
3560:
570
3580:
3590
3600:
3610:
3620:
3630:
3I640:
3650:
3660:
3670:
3680;
3690;
3700:
3710:
3720:
3730:
3740:
3750:
3760;:
3770z
3780:
3790:

-

3 e
3820:
3830:
3840:
3850
3860:
3870
3880:
3B90:
3900:
3910:

2024
2C25
2C26
2c27
2C28
2C29

92
80 19

80 19

00 28

E6 FF

OE
00 28

FF
o0 28

POSIT

BLOWQR

REPEAT

STA
LDA
ASLA
ASLA
ASLA
ASLA

ANDIM
STA
LDA
ANDIM
ORA
STAIY
INY
BNE
DEX

IRC
LDAIM

DEC
RTS

NUMBER
PORTA

POSIT
*FO
NUMBER
PORTA
$O0F
NUMBER
FROM

FREDLP

DUNFRD
FROM
$31
HALFRD
FROM

OSECHO
b o

REPEAT
VSTRNG

$FF

VSTRNG
$0D

'R

'e

'‘p

'e

‘a

"

of current data
Load half byte from PROM
Shift it up

Now assemble byte
Save up half of current data

Load half byte from PROM
Mask of bits

Assemble new data

And save it

Do for 256 bytes

+01l Increment pointer

Value of port C for up half
And do upper half

+01 Restore pointer

And return (] e

Send prompt ~ 484q

A

et answer

Not yes so escape

Reset stack

And check for repeat
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3920:
3930:
3940:
3950:
3960:
3970:
3980:
3990:
4000z
4010:
4020z
4030:
4040:
4050
4060:
4070
4080:
4090:
4100:
4110:
4120;
4130;
4140:
4150:
41601z
4170
4180:
4190:
4200:
42101
4220:
4230:
4240:
4250:
4260:
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2C2A
2CZB
2C2C
2C2D
2C2F
2C32
2C35
2C37
2C39
2C3C
2C3F
2C42
2C45
2C46
2ce’
2C48
2C49
2C4A
2C4B

2C4E
2C51
2C53
2C54
2C55
2C56
2C57
2C58
2C5B
2C5C
2C5E
2C60
2C62
2C64
2C66

9B
B3
Eb
06
86

40
00

94
93

5C
OF
02

a0
F4q

19
FF

00
28

2C

FFP

CRCOUT JSR

HOP
LDA
JSR
LDA
BYTOUT PHA
LSRA
LERA
LSRA

PLA
DIGIT ANDIM
CMPIM
BCC
ADCIM
ITDIGT ADCIM
JMP

L]

'

$9B
CWR
OSECHO
'y

END
OSCRLF
TOBLOW
START
VSTRNG
$0D

e

"R

'C

CRC
BYTOUT
CRC

DIGIT

SOF
$0A
ITDIGT
506
$30
OSWRCH

Release all control lines
Get reply

new line

And do it again

Print out CRC header

+01 First byte

And second byte
Print out byte in hex

Print out half byte



