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IMPORTANT: AT NO TIME SHOULD AN EPROM BE PLACED INTO THE PROMBLASTER
WITHOUT FIRST HAVING SPECIFIED THE TYPE 70O THE PROMWRITER.
FAILURE TO DO SO MAY RESULT IN DAMAGE TO THE EPROM ANL/OR
PROMBLASTER. ALS50 NEVER RESET THE COMPUTER WITH AN EPROM
IN THE PROMPLASTER.
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I.

IT.

Introduction

The ads PROMWRITER sofiware is a packade written in 8080 assembly
language for execution under CP/M. It provides the capability of
programming 19 different EPROMS, both single or three supply parts,
1K, 2K, 4K, 8K and 16K parts, both 24 and 28 pin packages when used
with the ads PROMBLASTER. Commands are provided to read, program and
verify EPROMS with optional offsets. Memory load, examine, display
and sum functions as well as CP/M hex file load and save operations
are provided.

Operation

The ads PROMWRITER is a transient program that operates under
CP/M. It is invoked by typing its name, PROMxx, on the command line
(xx=version). When started the PROMWRITER prints a signon messade,
then issues a prompt (:). All commands to the PROMWRITER consist of a
command character followed by zero to three arguments. Type an H then
& carriage return. An abbreviated 1list of commands shpuld be
displayed. In this 1list, X, Y, and Z represent hexadecimal command
arguments, the word TYPESTR represents a seven character string
identifying an EPROM type, and the word FNAME represents a CP/M file
name .

If your PROMBLASTER is configured for a device address other than
COH-C3H, the first command you must use is the DBase command. This
configures the PROMWRITER for whatever PROMBLASTER device address you
have selected. The next command you should enter is a Type command.
This allows the PROMWRITER to setup the PROMBLASTER for the correct
standby voltages for whatever type of EPROM you will be programming.

IMPORTANT: AT NO TIME SHOULD AN EPROM RE PLACED INTO THE PROMBLASTER
WITHOUT FIRSYT HAVING SPECIFIED THE TYPE TO THE PROMWRITER.
FAILURE TO DO 50 MAY RESULT IN DAMAGE TO THE EPROM AND/OR
PROMBLASTER. ALS50 NEVER RESET THE COMPUTER WITH AN EPROM
IN THE PROMBLASTER.

After specifying the EPROM type, any of the other commands may be
used. To program an EPROM, place the wunprogrammed part in tithe
programming socket UB8. MAKE SURE TO USE ONLY THE LOWER 24 PINS FOR 24
PIN EPROMS. Now using the Check command verify that the part is indeed
unprogrammed. If the data you wish to program is already in memory,
then gdgive 1ihe Program command specifying the address range and EPROM
pffset. If the data is not in memory a Load command may be used to
read it off of the disk. To copy an EPROM, place the programmed part
intn the socket U8 then use the Read command to copy the data to an
area of memory. Now place an unprogrammed part into UB, Check it, then
Program it. Any errors detected after programming will be printed on
the console.

The failure of an EPROM to program may be caused by many
problems. An EPROM that is not fully erased will not program ones. The
Check command should always be used before programming any part to
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verify that it is totally erased. Any pattern of addresses or bits
that fail to program is a sign of a bad EPROM. Since the Verify
command is automatically performed after a Program command, any
attempts to program from an are’a of memory that is changing will cause
apparent programming errors. Specifying the wrong EPROM type %o the
PROMWRITER can be catastrophic. Damage to the EPROM and/or PROMBLAGTER
may result. BE CAREFUL !

Commands

All commands to the ads PROMWRITER are given in upper or lower
case. Any arguments required follow on the same line as the command. A
leading space before the first argument is optional. Input is wvia the
CP/M read line function so any of the line editing functions may be
utilized before the carriage return. All numeric arguments required
are in hexadecimal. The Read, Load and Fill commands will not
overwrite the PROMWRITER or CP/M. All numeric arguments are checked
against the size of the EPROM being programmed.

IMPORTANT: AT NO TIME SHOULD AN EPROM BE PLACED INTO THE PROMBLASTER
WITHOUT FIRST HAVING SPECIFIED THE TYPE TO THE PROMWRITER.
FAILURE TO DO SO MAY RESULT IN DAMAGE TO THE EPROM AND/OR
PROMBLASTER. ALS0 NEVER RESET THE COMPUTER WITH AN EPROM
IN THE PROMELASTER.

a. P - Program eprom

This command is used to program a range of memory 1into a
previously specified type of EPROM. Three arguments are required; a
starting memory address, an ending memory address, and an EPROM
address offset. Both memory addresses may also be pffset with the
Offset command. The EPROM is programmed one location at a time
starting with the EPROM offset location, and continuing through the
mempory address rande given. For wmost single supply EPROMS a2 single 50
millisecond long pProgramming pulse 1is applied to each location.

Therefore the time to program is approximately t = (N x .0S5) seconds
where N is the number of locations being programmed. For an 8K EPROM,
t = (8192 x .05) = 409.4 seconds = 6.83 minutes. Some 8K EPROMS

require only a 2 millisecond programming pulse with multiple passes.
Three supply EPROMS require 100 passes thraugh all addresses with a 1
millisecond programming pulse at each location. For a ZK three supply
EPROM, t© = (2048 x 100 x .001) = 204.8 seconds = 3.4 minutes. At the

end of programming, a control-g (bhell) is sent to the console and a
Verify command is attempted. Any discrepancies are repaorted, on the
console. The command format is:
P x,y,z Program from x to y offset 2z N
where X = starting memory address
y = ending memory address
z = prom pffset
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b. Unprogram eeprom

This command is used to unprogram lerase) a previously programmed
EEPROM. The erase time varies for the different EEPROMs but it is
usually wunder one second. A verify of the EEPROM's erasure is
automatically performed after an unprogram is attempted. Any locations
that fail to show erasure are reported. The format of the command 1is:

U Unprogram EEPROM

c. Verify epronm

This command verifies the contents of an EPROM against memory.
It is called automatically at the end of a Program command. The EPROM
locations are compared one a time starting with the offset address and
randing from the starting memory address ton the ending memory address.

The memnry addresses may also be offset via the Offset command. fAny
discrepancies between the EPROM and the memory contents are displayed
an the console. The format of this command is:
U x,y,z Verify from x to y offset 2z
where: X = starting memory address
y = ending memory address
z = prom offset
d. Read eprom
This command reads the contents of an EPROM into memory. The

contents of the EPROM locations are transferred into memory one at a
time starting with the offset address and ranging from the starting

memory address to the ending memory address. I+ is important to
remember that the memory addresses may also be offset by a previous
use of the Offset command. The Read command will not allow the

PROMWRITER aor CP/M to he overwritten. The command format is:

R x,y,z Read from x to y offset z
where: X = starting memory address
y = ending memory address
z = prom offset
e. Type of eprom
This command determines the type of EPROM being programmed. Any
commands which are EPROM dependent; i.e. Program, Verify, Read, and
Check will give an UNKNOWN EPROM TYPE error message hbefore an eprom
type has been specified. The type is specified as a seven character
string. The command format is:

T typestr Type of epronm
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where typestr = eprom type stiring

The following table lists the EPROM types that the PROMWRITER
version 3.0 will program:

L
=
-]
]
]
I
b
I

llescription - Size -~% of pins— Pwr. Supplies
S e e e e ek b b b B et
INT2708 — Intel 2708 - 1K x 8 - 24 pins - +5v,+12v,—-5v

TM52708 — Texas Inst 2708 - 1K x ~ 24 pins - +5v
MCM2708 - Motorola 2708 - 1K x - 24 pins - +5v,+12v,-5v

- i s e ot e i - - E e g et i

TMS2508 - Texas Inst 2508 - 1K x 8 — 24 pinsg — +5v

mm==s=sstrsssescszszzscessdssosssssdssmsssoosfossosnRsss s EeS
INT2716 - Intel 2716 — ZK x 8 - 24 pins - +5v
TM52516 — Texas Inst 2516 - ZK x 8 — 24 pins — +5v
2K MCM2716 — Motorola 2716 - 2X x B — 24 pins ~ +5v
HN4Z2716 - Hitachi 2716 - 2K x 8 - Z4 pins — +3v
___,,_,_,____,___+ __________________ + __________ + _________ + ______________
TMSZ27146 - Texas Inst 2716 - 2K x 8 - 24 pins - +Sv,+12v,-Sv
s=======j==ro-czsssssmsscsmpocssssssfssssssossdoososoosooonssn
-INTZ2732 - Intel 2732 - 4K x 8 - 24 pins — +5v
INZ273264 - Intel 273264 - 4K x 8 - 24 pins - +Sv, Vpp=21v
HN42732 ~ Hitachi 2732 - 4K x 8 - 24 pins —~ +5v
4K TM52532 ~ Texas Inst 2532 - 4K x 8 - 24 pins - +5v
MCMZ2532 - Motorola 2532 - 4K x B - 24 pins - +3v
HN42532 - Hitachi 2532 -~ 4K x B - 24 pins - +45v
B - e e o N e e e T
INT27644 — Intel 2764 - 8K x 8 - 28 pins — +35v, Vpp=21y
HN42764 - Hitachi 2764 - 8K x 8 — 28 pins - +3v
8K TMS2564 ~ Texas Insi 2564 - 8K x 8 - 28 pins — +5v
MC68764 — Motorola 68764 - 2K x 8 - 24 pins — +5v
B R e e e L T e e e e ey
16K TME2528 — Texas Inst 2528 ~-16K x 8 - 28 pins -~ +5v, VUpp=21lv
sz======ts==z=ss=szssorsssdssooooosfosooossssdoosssssssssass
EE HN48016 — Hitachi 48016 — 2K x 8 - 24 pins - +5v
PROMS MCM2816 - Motorola 2816 - 2K x 8 - 24 pins - +5v
======--jz==z=oossosmszsosotsssosssobsssssssordossoosossmanss

Note that pin compatible parts may be programmed by specifying
their equivalent type; i.e. Fujitsu MBM27146 may be programmed by using
INT2716 type command.

IMPORTANT: AT NO TIME SHOULD AN EPROM BE PLACED INTQ THE PROMBLASTER
WITHOUT FIRST HAVING SPECIFIED THE TYPE TO THE PROMWRITER.
FATILURE TO DO SO0 MAY RESULT IN DAMAGE TO THE EPROM -AND/OR
PROMBLASTER. ALS0 NEVER RESET THE COMPUTER WITH AN EPROM
IN THE PROMBLASTER.

f. Display memory

This command allows the user to examine a block of memory in
hexadecimal. Two arguments are required; a starting memory address,
and an ending memory address. Both memory addresses may include
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offsets provided by the Offset command. Data is displayed 16 bytes per
line in hexadecimal with the ASCII equivalentstrailing the bytes an
the same line. The display may be suspended with the CP/M suspend

cutput character (control-5) or stopped with any other character. The
command format is:

D x,y Iisplay memory from x to y

x
1

= starting memeary address
ending memory address

«
L)

g. Base address

This command allows the user to change the I/0 addresses that the
PROMWRITER uses when it controls the PROMBLASTER. The default
addresses used are COH-C3H. The command format is:

B x Base addresses are now x to x+3
where: x = starting I/0 address in hex

The user may wish to patch the PROMWRITER to have it always
defauli to a different I/0 address. Location 103H contains the default
PROMBILASTER base address that the PROMWRITER uses. By changing this
location with DDT and then saving the patched version with the CP/M
SAVE command the wuser can permanently change the default device
addresses that the PROMWRITER uses.

h. Offset command

All memory addresses used by the PROMWRITER may use an optional
offset specified by this command. This allows the user to setup a hase
address of a data area and then use relative addresses for all the
commands. This offset should not be confused with the EPROM address
offset. The default offset 1is O0000H. Any offset remains in effect
until it is changed. Note that the Load hex file command may also
specify an offset which has the same effect as using the Offset
command. The command format is:

0 Offset examine
0000 0000 was pld offset
0 1234 Offset change, 1234 is user's offset
1234 1234 is new offset
i. Load hex file

The PROMWRITER provides a means of loading INTEL hex format files
from disk by name. This allows the output of an assembler to be
programmed directly into an EPROM. The file is loaded at the address
specified in the hex format with whatever pffset is in effect at the
time. The PROMWRITER will not allow itself or CP/M to be overwritten.
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A new offset may be specified an the command line that will take
effect for all subseguent commands. The command format is:

L filename K x Load filename .HEX with nffset x

where: filename 1s CP/M .HEX file
x is optional hexadecimal offset

J. Write hex file

The PROMWRITER provides a means of writing INTEL hex format files
from memory to disk by name. This allows the wuser to save EPROM
contents on disk. The data is written to the file fraom the address
specified with whatever offset is in effect at the time to the ending
address specified in hex format. IFf the file specified exists the user
is given the option of overwriting the old file. The command format
is:

W filename ,x,y Write hex fraom x to y to filename.HEX

where: filename is CP/M .HEX file
x is starting address (memory offset)
y is ending address (memory offset)

k. Query .HEX files

This command allows the user tp examine the CP/M +{ile directory
on any disk for all .HEX files without having to exit the PROMWRITER.
The names are printed 5 per line on the console. The command format
is:

Qd Query .HEX files on drive d

where: d = CP/M drive specifier

1. Check for unprogrammed

Since EPROMS are only pragrammed by the addition of zeroces, not
ones, it is necessary to verify that the EPROM is unprogramred in a
given range before an attempt is made to program it. This command
checks a range of locations starting at a given affset in the EPROM
for the unprogrammed state, and reports any locations that appear to
already have heen programmed. The command format is:

C x,y Check eprom for unprogrammed -

]

where: X number of locations to check

offset from start of epronm

=
i
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n. Exit to CP/M

This command performs an orderly return to CP/M via the warm-bpot
entry point. The PROMBLAGTER is not affected by this command however
it is advisahble to remove any EPROMS from the PROMBLASTER first. The
command format is:

E Exit to CP/M

n. Fill memory

This command allows the user to fill a range of wmemory with =a
constant. Three arguments are required; the starting memory address,
the ending memory address, and the desired fill constant. Both memory
addresses may be offset with the Offset command. All locations from
the starting address throudh the ending address will be initialized to
the specified constant. The PROMWRITER will npot allow itself or CP/M
to be overwritten. No attempt is made to verify that the constant
stored correctly. Note that if both starting and ending addresses are
the same only one location will be initialized. The command format is:

F x,y,2 Fill memory from x to y with z
where = starting memory address
= ending memory address
= hexadecimal value
o. Sum command

This command computes 3 checksum value for a given range of

memory. The checksum is given in two forms,; a zero sum which is a
value that when added to the sum of the range specified will give a
zero result, and a ones sum which when added tao added toc the sum of

the range specified will give an all ones result. The command format
is:

5 x,y Sum from x to y memory offset
where: X = starting memory address
y = ending wmemory address
p. Help command

This command provides a brief summary of all PROMWRITER commands
on the console as well as a list of all valid EPROM types. The command
format is:

H Help with commands

This results in the following display of the PROMWRITER commands
and EPROM types:
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FNAME , X

FNAME X, Y-

X,z

Y,z
Y

X
X

TYPESTR

AOKBK KKK AR KKK OK 0K K

TMS2508
HN4Z2716
HN42732
MC68764

Error

DEVICE NOT EEPROM

UNKNOWN EPROM TYPE

SYNTA

SIZE

ADDRE

FILE

PROGRAM FROM X TO Y PROM OFFSET Z
UNPROGRAM (ERASE) EEPROM

VERIFY FROM X TO Y PROM OFFSET Z

READ FROM X TO Y PROM OFFSEY Z

DISPLAY MEMORY FROM X TO Y MEMORY OFFSET
CHANGE PROMBLASTER BASE PORT #

SET AND SHOW MEMORY OFFSET X

READ A PROM CODE FILE (. .HEX) WITH OFFSET X
WRITE FILE (.HEX) FROM X TGO Y

SHOW DIRECTORY OF PROM FILES (. HEX)

CHECK X BYTES IN PROM OFFSET Z FOR UNBURNELD
GO TO CP/M

FILL MEMORY FROM X TO Y WITH Z

SUM MEMORY FROM X TO Y MEMORY OFFSET
PRONUCE THIS LIST

SET EPROM TYPE TO TYPESTR

EPROM TYPES JKOKIOK KKK KK KKK KK

INTZ708 THMS52708 MCM2708 INT2716 MCM27164
THM52516 TMS52716 TM52532 MCM2532 HN42532
INTZ2732 IN2732A HIN4AZT764 INTZ2764 TMG5Z564
HN4B8016 MCMZ2816 THMSZ2528

Messages

X ERROR

ERROR

S5 ERROR

ERROR

sent in response %0 & unprogram command.
The Unprogram command is invalid fer
non—-EEPROM device types.

sent in response to & type command.
The PROMWRITER doesn't recognize the
type string 3s & valid EPROM type.

- sent in response to any command
requiring arguments. The PROMWRITER
requires more arguments than were
supplied on the command line.

~ sent in response to any command that
implies an EPROM size. The PROMWRITER
computes & value from the starting and
ending addresses and the prom offset
which must be less than or equal to the
size of the part being programmed.

- sent in response to any command that
will load memory. The PROMWRITER computes
a value from the starting and ending
addresses and the start of CP/M and
the end of the PROMWRITER. Cverwrites
of the PROMWRITER or CP/M are not
allowed.

- sent in response to a hex file load
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command. The FROMWRITER deiected a
checksum error when loading an INTEL
hex format file.

FILE NOT FOUND - sent in response to a hex file load

command. The PROMWRITER couldn't find
a file named on the command line.

DIRECTORY FULL - sent in response to a hex file write

DISK FULL

OFST PR

command. The PROMWRITER was unable to
create the file named on the command line
because the directory was full.

~ sent in response to a hex file write
command. The PROMWRITER was unable to
finish writing the hex file named aon the
command lipe because the disk is now full.

- sent in response to an invalid command

- s5ent in response to a Verify or Check
command. The PROMWRITER found an error
between the eprom(PR) and memory{MM) at
the eprom offset(0OFST). For a Check
command the value of MM is FF hex.

x{—-INVALID HEX - sent in response to any command requiring

Notes on

Version 1.

Version 1.

Version 1.

Version 1.

Version 2.

Version 3.

Version 3.

hex input. The PROMWRITER found the
invalid hex character 'x' in the hex
arguments of the command line.

earlier versions

First release versian

Fix erroneous 5IZE ERROR on CHECK command with a prior
memory offset specified.

Fix LOAD command operation
Fix LOAD command handling of drive specifiers.

Add EEPROM capability. Add UNPROGRAM command.
Add capability to interrupt lang output messages
on PROGRAM, VERIFY, CHECK and DISPLAY commands ...
Compressed by about 1/2 Kbytes over V1.3.

Add lower VPP control for REV 2 PROMBLASTER and newer
EPROMS. Improve three supply programming algorithm.
Changed MC4B8744 programming algorithm. Add WRITE hex
file command. Improved DISPLAY command outputi format.

Fixed error in WRITE command
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Version 3.1X- Allows modified PROMBLASTER to program 27128's.

PROMWRITERO9 differences

The ads PROMWRITERO9? is a package written in 64B09 assembly
language for execution under adsMON. It is contained in & 2K 2716 type
EPROM and 1is position independent. It requires 64 bytes of RAM which
it allocates off of the stack pointer when it is called. The
PROMWRITEROY is invoked by jumping to the starting address where it is
located with the adsMON 'E'xecute command. Because of the limited code
space, and the adsMON interface, only a subset of the CP/M version
commands are supported. These are listed below:

- Program from x to y prom offset z
Verify from x to y prom offset 2
- Read from x to y prom offset 2z
tr- Set EPROM type to typestr
- Change PROMBLASTER base port #
— Set and show memory offset x
, 2 - Check x bytes prom pffset z for unburned
~ Go to adsMON
X,y - Sum memory from x to y memory offset

T e &
M N NN
i

B MOCcCw <4 20<C T
X X N ¢ X X X

« -

o -

The following are the wvalid EPROM typestr. Note that pin
compatible parts wmay be programmed by specifying their equivalent
type:

TMS2508 TM52708 TMS52716 INTZ2716 MCM2532
INT2732 TMS2564 INTZ2764 MCAB764

Unlike the CP/M wversion PROMWRITERO9 does not check for
overwrites. Caution should be exercised when specifying Offsets and
Reading EPROMS into membry since it is possible to clobber the RAM
variables and/or stack. Use of the on—card memory on the ads SBC09 for
EPROM data storadge is not recommended for this reason.

Memory display & change functions are provided by adsMON.
Toggling between PROMWRITERO? and adsMON is accomplished with the 'E’
command. Typing 'E'xit when in PROMWRITERO? causes adsMON to be
entered. Return to PROMWRITERO9? is possible by typing the adsMON
'E'xecute command with no address specified.

10



PROMBLASTER MODIFICATION SHEET

1) CALIFORNIA COMPUTER SYSTEMS CPU OWNERS

Recent information brought to our attention by our customers
showed that our promblaster 1s not completly compatable with California
Conputer Systems CPU. The modification listed below as supplied by
our customer should correct this problem. ADS has not tested this
modification on a CCS system and assumes no responsibility or liability
for any problems that may occure to the promblaster or your system as
a result of making this modification.

Our customer simply suggested connecting a jumper wire
from Pin #13 of U21 to Pin #U4 of U22 and omit use of the OP2 set
of jumpers. Note figure #1 below.

The customer mod above simply takes the @ clock signal on
Pin #24 of the S-100 bus to clock U22, the board select latch. This
will eliminate the need for clock option OP2 though 1t will put two
LSTTL loads on f#.

We at ADS would rather not load down any bus slgnal with
any more than 1 LSTTL gate. With this in mind we recommend the
following mod.

Near the S-100 finger cut the trace leading from Pin #25
(pSTVAL¥*) of the bus. Next install a jumper from Pin #12 of U2l
to Pin #3 of U21. Now install the clock option jumper (A) on OP2,
This mod will invert # of the clock twice bringing i1t back to its
orligional form without putting more than one LSTTL load on the bus.
See figure 2 below.

aio Cut Here s
PSTVAL " k’j 1 pstvaL ff 3 khj
!
> ® L
J

i =
2 R
1 Qe
Porg 4 :n.\ )

® . Crtk L HS1o

€ opPfion =4 73 G4—
— PRE
PSYNC r . 13 T PSYNC
| .ﬁ, ] A 1. L) B
ﬂ>—-—-[: »—_—.‘605#3 ‘ b. +5v >
gauh.cl(g
Add oPTION Add
This 4 This
Wire f n Wire
[ ax
kS @ 5 n._b Q 3
[S30 4 L5TY r
w3 uisd Jrr——
4 L Bt 2l asy e aff e G-
-~ PRE PRE (1}
W 10 PRE
; I .—_—WI Q
14y .
WAIT l
pRDY PR STATES | 2 P 3 pRDY  Pi
@ﬂ-._ ‘,'1 el | <ar—o..
<o N s @
xRDY  ARY °j FIG. 1 xRDY KoY
|




ads. FROMELAZTER 27128 Modification

ekt ATTEMTION ads PROMELASTER CUHERS s

The followimd modification Lo a revisicon 2 FROMELASTER whern wsed
with wersion .l FREOMURITER zoftware o CF-F will allow the
Frrodrammingd of Intel 2V128 EFECMLZ. This cearabilits 1= aobtairmed at the
L = A= of’ Frogdrammingd thiree—surrFrle  Farts, Fertforming  thi:
modificatiaon onv 3 FROMELASTER woids ang warrants imnrlied o exFlicit.,
This =zame modificasticorn will allaow the Frogramming of Intel 272567 s
with a rmew version of the FROMUEITER whern rrogrammind informatiorn and
samFles become availasble.

1]

The modification i mecessar= to allow correct control of Frin 25
on  the rFrodgramming socket U2, Urt il the aduent of the 27122 rin 26
has either been +50 Lheco fore 3ll rFrarts or #1200 Ure for three surrla 2K
Fart.s. The 2V128  resauires FPin 26 to be ALS and az such it must be
cormtirallable az +50 and o, Simce oo srare 150 limes are avalilable on
the FPROMELASTER zaome feature must be @ sacrificed to Frovide this
camtyol. The three—surrle Progeamming carabilits was chosen as the
leazst—uzed, most eazila zacrificed Feature.

The least zigdmificant mode bit. 1.0 35
dizcormected from the three—-currlw combreo
carmmected to the Frin 26 lewel shifter. 51

as Mee  an active high current FUll-wFe to +50 il readired.  The lewvel
shifter is altered to Frouide +50 irnstesd of +1Zu.  The rFassive surrla
of +50 tao rin 26 iz removed and a rFull-downs resistaor iz uwsed Lo
prouide the e lewel when the lewsel shifter iz inmactive. Thiszs allouws
I-0 addresz + 2 bit I to Frovide Voo o ALIZ o the Frogdgrammingd sockel
ug  rin 26, The WRITE FUMCTIOMZS for 1.0 addreszs +8E & +83 sz =houwn on
rade 7V of the FROMELASTER User = Manual will row bebave az followss

s + 2 bit 3 owill be
1 ~riditra on the board and
mce other EPROMZ use rin Z&

: :

1.0 gddr +68 & +683 WRITE FUMCTIGNS

10 addr?! B ' B ' BS ! B4 ' ES ! B ' Bl ! OBE IFZS O IPRZ2 OPEL Y PR
________ e T T T e s e s e e e T e I T T e T T T SIS T T I e S e T o
'dat.a! PSS TS0 TS ; ! M
+H2 =10 S G A S I e T R = =l Yo
'dsbl! N P < A < TR W ! 5 b
+ + + + e it e e e e e = e tE
laddr '+5w 1480 1450 14250 +ET0 v 250 1 ! ! ! V425!
+@3 tout. 'PES P22 TP2B ‘PSS O'FZE ‘Rz ! o ——t + + P a
tembl! B0 Y @w Y @p ' BS P ES 'BEL B ! J e R
e e e e e <+ —= + = $mmommmmmmmme
ldats! PSS TS YT ! ; ! ''M
+az 'lout. ' @ P2V Y P2 O'P2E PZL Y A3 ! ARG ! o v a
'dshbl! L < LU B < (GRS < TV & (VI ! i
+ + + + + + + + + + += + ' E
taddr ! +3w 1450 1450 1+2Z2101 4210042100 1 ] ! ! P+210!
+a3 lout. P23 P22 'P2B P23 'P2Z P26 ! + + + + L §
'erbl! @Gv ' @Gy ' B0 ' BS ' BS ''B4 '@ ! ! ! Y45, !
S LR R R Lt B L B e B



z PROMELASTER V125 Modification
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i

wotik PROMBLASTER 27128 MUDIFLUHT IOMS #hdd
©13 REMOUE DICDE CRS.

(2 UM THE SOLDER ZIDE OF THE FROMELASTER. CUT THE TEACE FROM Uo—2 H
THE FIHM.

tE> O THE SOLDER SIDE OF THE FROMELAZTER. CUT THE iRACE  FRUT dig-13
AT THE FIH.

CAs WITH AR THSUWLATED  JUMPER WIKE COMHMECT Ue—3% 7O Uils-—14.
VDO UMSOLDER THE EMITTER OF G2 FROM O THE FROMBELHS ER.

UR=0OLDER THE LEAD OF Rid CLOZESZT 70 THE TOF Ur Tk FRUOMEBLAZ ER.

o~

O WITH A IHZULATED JUMFER WIRE  CORMEDT iFeE UMz OLDERED  LEALS OF

Ly

STEFZ 50 HHE el TO THE AMODE FARD OF DICGDE CRE.
D= UH THE SOLDER ZIDE OF THE PROMBLASTER. IHSTHLL & ik 1.4 WRTT 8%
RESISTER ‘FREM Aia—2& T4 Us—-14.

MOTE: The modifised FROMEBLAZTER zhould onls e used with werszion
Je 1l of the PROMWRITER software.
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HTTFH
THE FRTOHEZ  20HES HO GFFSET
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SUINIT B 2 SRETURH B

Cifis wEs T H
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s M :
FOEDH 3
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RTINS H H
FO g .7 :
Feal (S ADH s
130l CEdmay JrE SCINIT O s
190g 2 SHLD THTFHT 3
132by JMF SCIMIT ;
130A EHD
To imztall the ratoch. edit and aszewmble
QoL SR hen. Theﬁ sirma DLT om the FROMI1. COM f
A-DDT HruHBl.ﬂDH
HE ’
i E Gt Bl
—IU 2FTOH. HES T=Thiz i1s the outeut from sour Fatoch azcemblw
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~Feturn to CF-M and save the ratched werzion
FREOMIZ .. SO
This wrarades 3 wersion S.1 PROMUEITER 1o 3 wersion 3.2
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agital systems inc. Bl s

A0 north york road. suite 208 eirminurat lhinoeia 50125 12;530-8292

Dear Promwriter Owner:

Recently we found a bug in the Promwriter Version 3.1 Soffware regarding
use of the Q, L and W command on files larger than 6K Bytes.

The attached patch will correct this problem, or if you prefer ADS will
update your current Promwriter. Just return you disk with a check for
$5.00 to cover postage and handling and ADS will update your Prom-
writer for you.

We apologize for any inconvenience this may have caused.

Thank you.
Cordially,

- |
+ (:‘, W »ic v GC 1’\_
Dave Swoch

Vice Pres.
Operations

DS:mhp
encl.

Manufacturors of S-100 Microcomputer Products Since 1979
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I.

II.

Introducticn

The ades PROMBLASTER iz an 5-188 comratible EPROM  rFrodrammind
baard. It aFrrFrears to the comruter as four 1.0 rortzs. The address.
data and the amrlitude and timing of the wvaricous Frogrameingd rFulces
for each different EPROM size and family are contirolled bw softuware.
Either 1k: Zk. dk., 8K ar 16k zingle or three surrlls, 24 o 28 Fin
EFROMS maw be programmed. The PROMBLASTER has an on—card switching
regulator to rFrrovide the high vwaltade for programming EPROMS. A one
millizsecond timing reference is also rFrovided for cormtirolling
Frogdramming rFulse widths. The ades PROMWRITER zoftware rrovides full
feature contral of the PROMBLASTER armd ic awvailable unmder CP. M.

Board Construction

1. Bedin construction of the ade PROMBLASTER bw first examinirng it faor
cbuious zhorts=s. If an ohmmeter is availsble meazure betweern addrecss
lire<c. data limes. and the +5 weolt ard arocund for shoarts,

2, Motimd their orierntation adainst the =ilk screen. install arnd
solder the I1.C sockets arnd BERG minmi-Jdumr Fins. Ha cochket. should be
used for the diF switches S1 and 5Z.

3. Carefulla cbserving the polarized caracitors orierntation adainst
the silk screen. install and sclder the caracitors. +

4. Irmrstall the dicdes rext. matching their rFolarits with that of the

2ilk screem. s | I

5. The dirF switches 51 and 52 and resictores zhould be imztalled rext.

€. How install the redgulators armd their heat sinke. Heat =irbk
comraund  should be used sraringls. The reaulstars fasten ta the heat
cimks and board with 6-32 % 3-8 screws and rnut=.

¥» Install the inductor L1.

8. Install the HPNM and PNP trarmsicstors beingd careful to follow the
emitter-collector-base prattern on the screen with the tramsistore wou
uze. Hote that the comrornernt. dezidmation arrFears Ppext to the emitter
Fad.

3. AFFla Fower to the board and usina Q13°s heatsink forr a ground
verifa that the ocutrFut of the redulators matceh the values shown!

I.C. ' woltade ' Test Point
—————— +._._...____.—————+_.—_.____.____
QM3 - +Sude - 5 TP
Rid - +3.7vwde - S.7v TP
Q1S - +1z2.¥vwdc - 12.7 TP
Qe - ~Suwde - -5 TP

Remove rower and carefully insert U268 the DC-DC caorwverter then
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re—arrle rFouwer and verifa that +28udc is available across Cll1 at the
HY TP.

18. Uerifa that +5udc iz Fresent at the correct rins on the follcwing
I-C st

1-C — Uce - Gngd Device

e e e e e et e e t———————————————
ur -z - 18 74L52448
2 - 28 - 18 745244

us - za - 1@ 7F4LsS5E7e
usg - 2 - 1lg T4L=37d
s - 268 - 18 FILEETF4
ur - 28 - 18 745273
us - 22 - 14  SOCKET

He - 18 -z T4LS155
uig - 14 - 7 TILEZT
Uil - 26 - 1A 74L5887
Mz - 26 - 1@ 74LSEEZ
T - 14 -7 T4E6
Uigd - 14 - 7 s U 1)
gis - 14 -7 T4L5a2
e - 14 - 7 TILE27
Uty - 14 = 7 TaL 584
Uiz - 14 - 7 TILE02
U2 - 14 -7 T4LEas
uza - 16 - & MC1daza
Uzt - 14 -7 THLE04
uzz - 16 - 2 T4L51a3
Uz - 14 - 7 T4L5T:
uzs - 16 - & T4LETES
U2 - 14 - 5 TL497

11. Werifa the follawingd waltages om the rims of the pProgramming
zocket. W2 JHOTE: A HIGH IMFEDAMCE METER QR SCGPE MAY SHOW A HIGHER
UQLTAGE <+5.Vudo s

Uz Fin — waltade

________ +_._.._______
1 - +Sudc
s - +Sudc
21 - +Dadc
Z2e — +5udc
23 - +Sudc

25 - +5wdo
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Now usind a Jumrer wire. temrorarils arrly a ground to the followind
Foints one at. a time. and verifu the U2 rFrin voltades!

Ground - U8 Pin - waltade

—— +
ui3-6 -1 - +28udc
u13—-4 - 28 - +2&udc
3-8 -2 - +12udc

-kl 32 - 22 - +28udc
utg-2 - 22 - +12vdc
um3-1z2 - 23 - +28udc
Ul4-6 - 23 - =Sudc
utd4-12 - 26 - +12vdc

Adain usind a Jumrer wire. tempcorarilse arrle a ground to U13-10  and
verifa that the wcltade from U226 measured across Cll at the HU TP
lowers to +22 wolts,

Agdain usingd a Jumrer wire. temrorarile arrly +5udce to the following
Fointe ome at a time. and wverifa the U2 rin vollades:

+5udc - U8 Pin — wvoltage
________ +___—_..__..._+_______.__
uiS-1 = 2 - @udc
uis-1e8 - 2 - @udc
uie-2a = 22 - @wde
uls-s = 23 - B8udc

12. Remcwe rower and install the I.C’s {do rot bend over any Fins
and.-or reverse the I-C“z in their sockets).

13. The ads PROMBLASTER is decsidned to work in a 1 MHZ sastem. For
use in faster sustems the onboard wait staste dernerator must be used.
If wou reauire zerc. one. or two wait states for 1, 2+ or 4 MHZ
sustems install the necessars Jumrer (WRIT STARATES - 6.1.2) and celect
which of the two 5-188 readw lines vour sastem reauires with JdumrFer
FRDY or <xRDY.

14. The ade PROMELASTER maw be used with standard or exterded device
addresces. Faor- use 1im extended device addreszz sustems. use JdumrFer
(OF1 - AY. For use in standard device address sustems. wse JumFer
GP1 - B>,

15, The ads PROMBLASTER maw be used with 1.E.E.E. &3% or FrFre-standard
CPU <. It iz imrortant to uwunderstand the differences in arder to
carrectle caonfiguwre the board. Most of the differences in timing
occur  in the coreration of the pSTUAL* cigrmal (rim 252, Marmw CPU e
Frovide a clack sidmal. PHI 1. in rlace of rSTUAL* on the bus. Thie
is accertable as lond as there is onla crne nedative edde during the
FSYHNC interval that occurs after the address and status lines are
vwalid., This is shown on the next rade:
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PHI 2 @ ) Y H e H
FSYNC v b
pSTUAL® i T T '
PHI 1> _ _ —_
RDDRESS _ ) —————-— Y
Figure 1. 1.E.E.E 896 TIMIKNG
Marm= FHI 1 sidnals don 't meet this criterion., In the <camrle

timind zhown below there ice a rnedative edde on PHI 1 durind rSYNC when
the addrezs and status limes are rot walid. This can cauze errarnecus
device selectsz and imrrorer creratiorn. For those CFPU'= that domn’t
Frrrovide a correct pSTURL% or PHI 1 <cigmal a JdumFper has been Frovided
to allow the use of PHI 2. ARs shown below. clocking the dewice select
orn the rnedative edde of FHI 2 duringd FSYNC rrovides correct timing:

PHI =2 —_— e H e '
REVHC P e - bR
PHT 1 ____%  i_____ S T S v S
ADDRESS b
Fidwre= 2. PHI 2 TIMING
There are alsa problems in the use of the PHI 2 sidnal. Some

CPU"e dom’t Frovide wvalid addreszs and status Fprio- to the rmedative
edsle of FHI 2 during eSVYHC. Fer these cases a Jumrer is provided Lo
allow the nedative edde of rSYMC to clock the FPROMBLASTER. Imn all of
the asbcowe cases the pPSVYHC sidnal wazs used to gualifs the device select
clock <sidnal. Howewver whern rFSYNC is used as the clock this
qualificat.ion must Le defeated. An examrle of this timingd is shown
belcu:

PHI 2 ____! PL. . B : NEIOSS sk :
PSYNC A b _adi_ A Rmidecc eliaacmee—
PHT 1 i __ v v T S v
REDRESE 2 j———iiiiolao il e §35_ sxiooo Jedid lessetn nao.

Figure . F5VYNC TIMING
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The desired clock sidnal is selected with OP2. The OP2-A JumrFer
should be used when gow CPU provides a correct p5TURL* or PHI 1
signal that orperates as rFer fiswe 1 above. The OFP2Z-B  JumFer chould
be used when souwr CPU does not provide a eSTUARL* or a compatible PHI 1
signal, but has a PHI 2 sidnal that occurs durind FSYNC after the
address and status lines are walid. The OP2-C Jdumrer should be used
with those sustems where the address and status lines are not valid
Jduringd PHI 1 or PHI 2 but do wvalid Frior to the end of FPSYHC.

The desired clock aualifier signal is selected with OP3. The
OP3-A Jumrer shauld be used with OFPZ-A or OPZ-B to allow clocking onls
durind the eSYNMC interval. The OP3I-B Jdumper should be used with the
OP2—-C clock ta alwavs sualifu the PSYHC clock signal.

The ads PROMBLASTER pProuvides an cortional around Jumrer for rin 53
on the 5168 bus. 0On some rFre—standard CPU's rFrin B3 ies the Sense
Switch Diszable line (SSUW-DSBL3, The I.E.E.E. 836 standard eliminates
SSW-DSBL and defimes rin 33 as an extra ground lire. The OPT GHND
Jdumrer an the PROMEBLASTER allows rin 53 to ke a sround when conrected
o unaffected when disconnected.

1&. The FPROMBLASTER is now readws for use within gour system. Select
the Srour of four 1.0 addrezces g9ou warnt. the board to resrond to with
z=witch 51. If =sou are using the extended device address oFtion. gou
muzt alzao set switch 52 to the dezired device rage addrescs. ARr oFen
switch cortesronds to a 717, S1-6 is the most <igmificant bit for the
grour of fow I-0 addresces. and 52-8 iz the most sidnificant bit far
the extended dewvice address. 51-7 and 51-8 are rot uced.

7. Install the board and wverifa that gour comrFruter amd other 1.0
devices furnction normallg.

III. Using the ads PROMBLASTER

The ads FROMBLASTER iz controlled through four 1.0 Frorts. These are!

1.0 Address — Read Function - Write Function

+ &a - Prom data in - Prom data out

+ 01 - Rezet hi woll ~ Praom AGQ-A7

+ Q2 - Timer status - Prom AS-AY. mode

+ a3 — Rezet timer - Pram hi wvalt control

In the followindgd tablez and decscrirtions the numbers P1-P22 refer
ta the rFrinzs on the dewvice rFrodrammingd socket US. Mozt EPROMs in a 294
o 22 rFrin rackade are functionalla eaivalent on marmw of their rFrimes as
detailed on the followindgd rage:
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Pl =+ L Ucc += P28
P2 =+ += P27
P3 =+ AV ! Ucc += P26
P4 =+ A6 A8 += PZS
PS =+ AS A3 += P24
P& =+ A4 += P23
P7 =+ A3 us += P22
P8 =+ A2 += P21
P9 =+ Al = pP2a
P18 =+ ARG Qr += P19
P11 =+ Q@ s += P18
P12 =+ Q1 QS += P17
P13 =+ Q2 Q4 += P16
P14 =+ Uss @3 += P15
+—= +

1/0 address + 08 provides an eidght bit data path to or from the
erodramming sochet UK. Data written to I/0 addrescs + 08 is latched
and is rFresented to the EPROM data ocutruts whem enabled. Reading from
I1-0 address + 88 causes the data Frresent on the EPRCM data ocutruts Lo
be inFut. to the CPU.

1-0 addr' BF ! B6 ! BS ! B4 ' B3 ' B2 ! Bl ! B@ !
S===o===4====+ + +o==mp=m=—y + + +
+60 'P19 !'P12 'P1T !'P1& !'PIS !'P13 'P12 P11 !

-+ <« -+ - ™ - <+ -+

READAURITE

1.0 addresse + 81 pFrovides 3 combined comtrol and addreczes

function. Data written to 1.0 address + 81 is latched and is

Frecsented to the EPROM address lirmes AG - A7 when enabled. Reading
from 1.0 address + @1 causes the latch at 1.0 address + 83 to be
cleared.

I.0 addr! BY ' BS ' BS ' B4 ' BI ' BZ ' Bl ! BG@ !

S vttt Tt Rt E o A+ P L Pt P T E

+a1 'Y PE'P4YPS PSS Y PTYPE Y PYOIPIA Y WRITE
e + —f———— + + ———t

+81 ! RESET I-0Q addr +0@3 latch contents ! READ
+ + + + + + e ———

1.-0 addrecces + B2 and + 683 are combined timing. address and
voltage control pPorts, Data written to I-0 address + az
enablec. dizabhles the dat.a to the EPROM. caontrols the levels at three
Frins of U Frodramming cocket and suprlies A2 - A9 as well. Data

written to 1.0 address + 83 enables~disables the RE-A7 limes to the
EPRCM. and contials the levels at five pine of US. Reading from 1.0
addreszs + 02 causes the status of the one millisecond reference to be
returrned to the CPU om bit. 7. Readingd from 10 addrezs + 83 causes
the ore millisecond timing reference to be restarted. To-minimize the
rumber  of control bitse needed. the voltades on the rins of U8 have
beern encoded such that twe bite of 1.0 addrecs + 02 cet. the mode of
orFeration for mang of the remainind bits. This is detailed in the
tables on the fallowing rades '
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1.0 addr +@2 & +@3 WRITE FUNCTIONS

‘P22 P21 ' P1

I.Q addr-! B ' B& ' BS ' B ! ! ' B@ 'P26 'P23
D R N s L R R R e e R e S L R e P e
tdata! ‘4350 '+5y ! YS! ! ! ''M
+@2 tout, ' 1 P2 Y P2 Y1 P21 ' A9 ' A8 ! L
'debl! L = VIR C (UR ' gy ! ! ! 'D
- - =t + + + e ' E
taddr!'+50 1450 '+50 '4250 14250 42500 1450, ! ' ' t2Teo!
+33 tout. P23 P22 'P2@ 'P2T P22 'P2E 1—o———4— + + —trm— e —— ! 3
lenbl! Gu ' Gv ' B ' BS ' EBS 'RBR4 ' @ 1450 ! ' ' Y5 !
———————— +====+4 =+ =+ ER St o SR B S e e R e
'dat.a! V450 Y450 ! ! ! ' ! L
+02 'out. ' 1 WP2F Y P2 'GE !'ma ! A3 ' RS ! 'O
tdebl! tae g ! t ' t ! YD
- ———t +————t —+ + +— + + + + +m———f————t———="t E
'addr! YS0 '450 250N +250 1 42500 t+120t-00u ! V12014250
+a3 'out. ' ma P22 'PZG@ 'P23 P22 'P2ZG ! - T S N e
tembl! gy ' By '=Su ' BS 'Bd '@ ‘400 -5 ! Y120 450 !
=== += + ER ST E P L R P P S AN s = e e
tdat.a! Y450 1450 !} V450 ! ! ! 'M
+E2 'aut. ' @ 'P2T Y P2 ' 1 ‘P21 Y A3 Y AR ! v QO
'debsl! Y ae P gyt L~ VI ! ! 'D
———————— fm———f————p———— + + + + $————t————tp———t 4 ' E
taddr !'+50 1450 '+80 T+210t+2100 421010 1 45 ! ' ! Y4210
+@3 tout 'P23 P22 'P2O P23 P22 'P2O 't ———="' |
'lerkl! G ' v ' @ Y BRE ' BS ' Ba '@ 450 ! ' ! Y450 !
= += + +====+ +====4====t====t=m==t====4+ + =4= + =
'data! TS 45y ! ! ! ' ' LI
+@2 'aut ' @ P2 ' P2 '8 !'ma ! A3 ' A3 ! 'Q
tdebl! Yae oo ! ! 4 ' ! 'D
———————— e s e T Ei—— 4 Fm——— + + —+——————p———! E
taddr! Y450 1450 142504250 +250! '+5y '-5u '+1201 4120142508
+a3 'aut. ' na 'P22 P20 P23 P22 'P2G ! +- + + + + g
'enbl! t@v '@u '-5y ' BS 'Bd '@ +50 -5y ! BS '+12v!450 !
e S Bl el el e R A T d=m==dm===4 +====dmmsmdo=T==sms
I1.CG addr +02 & +G3 REARD FUNCTIONS
1.0 addr! BY ' B& ' BS ' B4 ' B3 ' B2 ! B1 ! B@ !
S fe====tmm==mdmm=mmdmmmm=d o= d +====+4
'Y msec! ' ' ' ' ! ! !
+02 'Limer ! ' ' ' ' ! ' !
'status! ! ! ! ' ! ! !
+ ————————+ + + + ————t
' o LA
+83 ' Reset {1 millisecond timer !
] ®
== + +====+d=mmmdmm==dsmsm=4= + ===+

Before an EFROM cam be Fut. into U8 the soclet must be setur with
the correct voltasde configduration. the datas outruts must be dicabled.
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the address inPuts should be disabled. and the chir select rin for the
rart. should be made inactive. This is accomplished be 1loading the
correct bit epatterns into 1-0 addresses + G2 and +83. After rlacind
the correct EPROM imto US. it maw be read buw latchind the desired
addresse into ABG - A7 wvia I-/0 address +81. settind ur A3 - A?? via 1-0
addresses +@82 and +83 and enabling the addres= to the EPROM. This is
follacwed bu making the desired chir select and-sor outrput enable lire
active. adain via 1.0 addresses +02 and +03. and then readindgd the data
from the EPROM via I-0 address +04.

Programmind an EPROM invaluwese maore csters, After rFrlacing the
EPROM inta a Frorerle configured U2 sachket. the desired address is
setur ac for readindgd abaove. The EPROM must now be rlaced into
FProgramming  mode. For singdle surrla rarts this maw be as simrle as
raizing the Urp prin to +25u. Three surrFrla Farts reauire an additional
Pin be brausht ta +120v. The data to be rFrogrammed is latched into I-0
address +0@ and is enabled to the U2 soclet. A PFrodgramming Fulce
varsingd fraom orne to fifg milliseconds is then surrlied to the EFROM.
After thic pPulse. the data ie dizsabled. a new addresz is surrlied. and
the rFrocess rereats. Sindle surrla EPROMS maw be rraogrammed at  ans

location randomla. Three surrly rarts require a comtinuous looring
thiroudgh 311 locat.ions with null data zurrlied to the unaffeclted
locatiaone. A software examrle for Intel 2718 +50 EPROMS maw be found

in the ArFrendix.

Helrful Hints

After witing PROMBLASTER software. check out its orFeration with
a scorFe o multimeter first. Obserwve the relaticnzshir. amrlitude and
timimg of the sidnals rresent on the rFrogrammingd cocket U2 before
attemrtind ta read or Prosram wour part. It is vera eazsa to toddle
the incarrect bit causing the FROMBLASTER to arrlw the wrongd wvoltage
ta the wond prPim. This maw recsult in damade to the EFROM and-or
PROMBLASTER. Mode 3 is used far all cimdle surrla EFPROMS. Mode 2 is
Frovided for three csurrly 2K prarte. NOTE: THE EXTRA SUFPLY UOLTARGES
WILL QMUY BE PRESENT AT U2 WHEN THE ADDR OUT ENBL BIT 7 OF THE COMTROL
REGISTER IS SET IN MODES 2 & 6. THIS SHOULD BE DOME BEFORE A THREE
SUPPLY PRRT IS INSERTED IMN US.Made 1 iz used for thoze sindle surplw
EPRCOMs that require the new lower rFrodramming voltade of Z1l wvolt=,.
NOTE: THE HU WILL LOWER TO +21 OMLY WHEM THE RDDR OUT EHEL RIT 7 OF
THE COMTROL REGISTER 1S SET IN MQDE 1. A OME SECCMD DELAY SHQULD EE
USED BEFORE ANY PROGRAMMING IS ATTEMPTED. Mode @ is for three zurrlw
1K EPRCOMS. HNote that through rFrrorer cantrol it should be rFroszible to
read 24 and 28 rFrin ROMS as well., rFrovided that wou kAcow the
mask—rrodrammed chirF select levels.

The ads PROMWRITER software is a rachkade written in 2828 assemblw
languade for execution under CP-M. It Frovides the carability of
rradramming 19 different. EPROMS. both sirndle or three surrlwe rarts.
IK., 2K, d4K. 8K and 168K rarts. both 24 and 28 Frin rachkades whern ucsed
with the ade PROMRLASTER, Some EEFROMS maw be rFrodrammed as well.
Commarnds are rrovided to read. pradram and verifgs EPROMS with ortional
offeets. Memorg load. examine, disrlaw and =zum functionz as well as
CP.M hex file load and store crerations are alca FPraovided.
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uU.

Guantity

Parts List

Indetifiers

Part

+ -

Descrirtion

&
===

— INTEGRATED CIRCUITS

o—
-*

I+

QuUAD 2 IN NOR

2 - uUIS,u18 - 74L502
2 - ur.u21 - 74L5@4 — HEX INUERTER
2 - U13>14 - 7486 - HEX INUERTER OC HY
1 - u19 -~ 74L58% - QUAD 2 IN AND
2 - we.ule - 74LS527 - TRIPLE 3 IN NOR
1 - uz2z - 7415169 - DUAL J-K+ FLIP FLOP
1 - u23 ~ 74L574 — DURL D FLIP FLOP
1 - us - 74LS155 — DUAL 2 TO 4 DECODER
2 - u1>u2 - 74L5244 - OCTAL BUS BUFFER
1 - u? — 7ILS273 — OCTAL D FLIP FLOP WCLR
1 - uzs - 74LS5368 — HEX BUS IMUERTER W3 S
3 - U3.U4,U6 -~ 74LSIP4 - OCTAL D FLIP FLOP W3 5
2~ U11>12 - 74L5682 — OCTAL COMPARATOR W PULLS
1 - uz2e ~-MC14@268 — 14 STRAGE BINARY COUNTER
1 - u2é ~  TL497 - SWITCHING REGULATOR
2 -  Q13-Q14  -LM34@T-5 - SU TO-228 REGULATOR
- ~or MCTSES- » "
1 - Q15 -LM34@T-12—- 12U TO-228 REGULATOR
- ~or MC7812- » "
1 - Q16 -LM328T-5 — -SU T0-22@ REGULATOR
- -cr MCT3ES— " "
~ TRANSISTORS & DIOGES — e o
s - @9>Q1T - 2N2222 - NPH GP TRANSISTOR
9 -  Q1308.G14 - 2N44@3 — PMP GP TRANSISTOR
1S - CRI1CRI1S - {N4@@1 - 1A S8 PIU DICODE
- RESISTORS - -
- + - +
1 - RE2 - 2.7 OHM - 1 WATT S% RESISTOR
2 - REEXRET - 15@ OHM - 14 WATT S% RESISTOR
1 - RE3 - 15@ OHM - 1 WATT S% RESISTOR
1 - R2@ - 758 CHM — 1-4 WATT S% RESISTOR
3 - RVL.RPFIR7E  ~1.2K OHM — 1-4 WATT S% RESISTOR
13 - RZ.R4.RE -2.2K OHM - 1-4 WATT 5% RESISTOR
-RE3R16. R12>R16~ - " "
- RE4dRES - - " "
S - R4O.RS@>RSZ -3.@K OHM - 14 WATT Sk RESISTOR
— Rsz -— - " 1]
4 - R1.R3.RS.R? -3.3K CHM - 1-4 WATT S% RESISTOR =~
4 - RITRI.R?I -5.1K OHM - 1-4 WATT 5% RESISTOR
3 - RI1.R62.R74 - 18K OHM - 1-4 WATT S% RESISTOR
1 - R7@ -24.9KOHM — 1-4 WATT 1% RESISTCR
2 - RFTSMRFE  —128K OHM - 1-4 WATT 5% RESISTOR

< continued on

next rFade
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- CAPACITORS & COILS -
+ +
1 - c17 - 18 PFD — CERAMIC DISC CAPACITOR
1 - C13 — 33@ PFD - CERAMIC DISC CAPACITOR
1 - Cle -.082 UFD - CERAMIC DISC CAPACITOR
24 - C3.C4.C7.C1@ - .81 UFD — CERAMIC DISC CAPACITOR
+ -  c1z2.cia - - " "
- c2ec3Iv - - " "
S - C13C2.C8>C9 - 4.7 UFD - 25U TANTALUM CAPRCITOR
- C 1 5 -— -— " "
5 - CS3C6.C11 - 1@ UFD — 35U ALUMINUM CAPACITOR
- 1813 - - " »
1 - L1 ~ 208 UH - ©.2A IMDUCTOR
_________ +—— - —_ i
- MISCELLAHEQUS -
————————— o ——— —+
2 - s1.52 - - 8 POSITION DIP SWITCH
2 - - - THME186 TO-228 HEATSINK
z - - ~ THMSE?3  TO-226 HEATSINK
7 - - - BERG MINI-JUMP FINS
rA - - BERG MINI-JUMPS
8 - UL>U2,UZ3U4 — - 2@ PIN I.C. SOCKET
—Ue>UT. UL 3012 - - " "
4 - Us.uz@.U2Z - - 1€ PIN I.C. SOCKET
_— L|25 — — " "
11 - U1e.Uu13sule - ~ 14 PIN 1.C. SOCKET
- uITU19.U21 - - " »
- Uz Uze - - " "
1 - us - — 28 PIN L.1.F.~2.1.F. SOCKET

VI.

Theorws of OrFeration

The ad= PROMBLASTER resuires +8vdc and +— 16&wde from the
1.E.E.E. &9& bus for its rFower surrlies. The +2udc is reaulated bwu
H13, CF. C8 and C18 to Frovide +5ude for the TTL & CMOS lodic. It is
alsa resulated b @14, CR11l. C3. C10 and C13 toc provide +35.7Vvwdc for
the EPROM comfiguwration lodic. The +1&udc is resaulated ba Q15. CR1S.
Ci. €3 amd CS to Frouvide +12.7Vvwde for- the EFROM comfiguration lodic
and the DC tao DC cormwverter U2E. The —-1éuwde is regulated ba Qlé. C2. C4
and 5 to Frovide —Sude for the EFROM configuration logic.

The high woltade reduired to rFrodram EPROM: is not available on
the I1.E.E.E. &394 bus. It is dererated by a DC to DC converter formed
ba C11. C12Z. C13:. Ci1d4. C15. R&9:. REra:. RF1. L1 and U226, This forms a
ster—ur suwitching redulator with the freauerncy of crFreration contralled
e C13 amd the woltade samrled across R7P1 compared with an. internal
1.2v reference. The resulting ocutrut voltade is filtered bw Cl1 and
C1z and curtrernt. limited ba R&9 then surrlied to the EPROM
confiauration lodic.

The reset circuitry uses rFortions of U19 to or the two I1.E.E.E.
€95 buz recet sidnalsy POCkx and SLAJVE CLR* with a softuware reset
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signal from U9. The resulting signal clears the PROMBLASTER control
redister U7 and the device select flor U22. This tri-states the
address and data lines ta the rFrogramming socket U8 and resets ang
high or minus voltades on the EPROM tore—-specific Pins.

The 1.0 device cwcle on the 1.E.E.E. 636 bus is controlled bws U3.
i@, Ull. U12. Uia, UL7. U2l and U22. The srour of four device rumbers
set. by switches 51 are comrared with AZ-F7 bw Ull., When 3 match is
found. armd the comrarator is enabled bu either sINP or sOUT wia UL1S 1t
Frovides an enable siznal to the section of Ul@ drivirnd the dewvice
zelect flor U22. If an extended address ortion is selected wia OFP1 the
Fade addrese set bw switches 52 are comrared with A3-AR13 bu W12, This
Frrovides an  additiomal -emable to UiA. The zidrnal:zs FSTUARL#%. FHI 2 o
FOYHC maw bhe selected to clachk the device select flor U222 wia cloch
orticon OPZ. The data irFuts to UZZ maz be aualified bw FSYMHC via OP3.
Uia and UlE,. The sualifised 1.0 cowcle address match or mismatch ie
clacked intao UZ2 to cantral a PROMBLAZTER bus cwcle.

A bus cacle wait—state derneratcr iz formed bws UZl. UZS and UZS. A
twa bBit shift redizter ies formed ba UZI. This shift redister is
cleared bw FSVYHC and clocked (zhifted) ba PHI 2. TarFrs are surrlied to
the 1.E.E.E. &% as either rFRDY cr =<RDY wiz UZS5 whern the PROMBLASTER
iz zelected.

The dewice addrecs A0-A1 iz deccded ba dual decocder U3 when
erabled bs a device =elect from UZZ. Omne half of U3 is strobed bd the
I.E.E.E. &72% data inFput. ztrobe. rDEIH. The other half i= strobed bwe
the data outrut straobe. rFUWR® iz T, Thus derendingd on AB-A1 of the
1.0 read cacle. data inFut strcobes are Frrovided toi enable the U
device data bus for inFut via U2, reset the wvoltade controal latch UF.
inFut. the status of the one millisecond timer via UZS or recet the one
millisecond timer to start another timing cacle. Derending om AB—A[A1 of
the 1.0 write cacle data cutrFrut ztrobec are rrovided tos latch data to
be Frovided to the device zochket UZ. latch addresz lirmecs AG-AY for the
L2 zocket.. latch AS-A3 ard the PROMBLASTER mode bits armd zome of the
EPROM configursticn logic irmFrutz. o~ 1latch the remaining voltasde
corntrol and EPROM configuration lodic irrutz. Write cucles alzao enable
the data outrut buffer Ul to surrle bus dats to U3, U4, UE and U7,

The ade PROMBLASTER contaime EFROM comfidurationm lodic that is
software controlled to Provide the necescsard high voltade and current.
=igmals on the ture—srFrecific rins of the programming socket U3. This
lodic crerates in one of three modes determined bw the state of bite &
& 3 of the latch W. Modes @& arnd Z are Fpraovided for three zurrplw
EPRCOMS.

Mode @ or 2 is detected ba WS and U188 when Us s outruts are
ernabled bue U7 bit 7 beingd <et. This dizabhles the TTL lagdic lewel
drivers R17. R&3. CRYV. Q9 and Wé on rin 23 of U8 and enables -Su  to
that rin wvia R11. R12. R&Ed. R&ES., Q6. @12 and W14 as a VBB surrlw for
1K and 2K thiree surrls EPROMs,. It al=a dizshles the TTL lodic lewel
driverse R20. RY3. CRZ. Q12 and ULS on rin 21 of U2 and emnables +120 to
that rFin via R9. RI168. CR1. G5 and N3 az a3 UDD =urrls for 1K and 2K
three zurrlw EPROMS. Mode G is decoded bag 1@ and UlY. The reszsulting
sigmal disables the TTL lodic lewel driver=z R1Z. RES. CRIL. G1G 3nd
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Ulé and provides +12v to rin 22 of US wvia R13., Ri14, CR1G, @7 and U14
as a prodrammind enable for 1K three suprly EPROMs. Mode 2 is decoded
bw Ul1d, Ui4 and U17 to provide a +12v lewel to pPin 26 of U3 wvia R15.
R16, CR& and @8 as a rrodgrammindg enable for 2K three surrla EPROMs.
Thece prodramming enable levels are activated bw bit @ of contral
lateh U7 via U117 and U168,

Mode 1 is decoded bu U19 and ULY when US s ocutrute are enabled bw
U7 bit V7 beindg cset and is used to lower the outprut voltage of the DC
to DC converter U286 wvia RP4, RrS. RFS, (14 and Ul4 by switchind
arcther resistor R7TS in parallel with the woltage sensingd rezistor
R76. This causes the high wvoltade to rame down ta +22v in about 1
second for the newer high densitws EPROMs.

Mode 3 is not explicitlu decaoded but is the default mode of
oreraticn. Hidgdh uvoltade rFulsec canm be provided on rine 1. 23, 22 and
28 of the device rrodgramming cocket US to suprla VPP for different
EPRCMs. TTL ladic lewvels cam be provided on rFrins Z. 2V, 23, 22, 21 and
28 to be used as additional address limnes or chirF selects for
differert EFPRCOMe. The high woltade lewvel:z aprlied to a rin dicable the
TTL leogic 87 level drivers.

A timer is Frrovided on card to allow software ta contral the
Fulse widthse of the arFrlied voltade levels. The 2 MHZ utilitws CLOCK
zignal on the I.E.E.E. 696 buzs is divided bwa 2 via U222 tao 1 MHZ far
reliable +35uv CMOS coreration armd then counted bu a 14 stade counter
Uz2A. The eleventh stade outrut does high after 16024 caurts <C(one
millicsecond> and stors the courtingd bw clearing UZZ uvia W2 and U153,
This signal is available as an interrurt via W4 and U119 or as an
inFut. that. mag be rFrolled wia U188, W13 and UZS. The timer ‘counter) is
recet. bw a 1.0 read oreration via U9, U113, U18. UZ1. RE8S arnd Ci15. The
time canztant surrlied by R&EE and C16 irmsures am minimum RST rulze
width faor +Su CMOS orFeration.

UII. Aprendix — a software examrle

The followirnd is a 8888 cocde examrle for the ads PROMBLASTER. It
allowe pProgrammingd, verifgind. and readind of INTEL 2Z¥1é& EFRCMS.
After assemblw amd locadind. it is irnvcochked via DDT. After executicorm at
the various entra Faoints in the functicn table. cormtral iz returrned to
DDT with a RST @7 instruction. The result of the furncticn iz retuwrrned
in the Z flad. A non—zera £ flada indicatez zuccecsful comrletion of
the function Jumred to. Note that the PROMBLASTEFR 1.0 routines
maintain a RAM core of the 1-0 port s ztatus to allow settindgd and
recsetting of individual bites. This code =zeanent ic pFrezsented as  an
examFrle of PROMBLASTER cormtral softuare. Full festure PROMELASTER
control is available with the ads PROMURITER zoftware. -

2 ADS PROMBLASTER INTEL 2716 EXAMPLE -
PRMBAS EQU aceH IPROMBLASTER BASE PORT #

ORG a166H

-
»
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@166
@163
a1a4
a1av
alaz
Gg1ee
al1ac
G16F
@1ia
@113
@114

@117
@113
a11e
@11D
&1 tE
@11F
#1za

CDETEL
FF
CODAL
FF
CDEAEL
FF
CDeFal
FF
COBSE!1
FF
CIeee

Gaaa
caaa
Beaa
aa
(Ele]
(816}
aea

™

WBCE
S

-

DECE

c9

¥ 3Z1E@l

RIS |

- -3

VI

3A1FEL
EG
3Z1IFEL
D3C2

(=

32 47

E143
@14
G147
H14&
61 3E
@140

SH1FEL

- HE

C3z2za

DEC1
3

47
TAZAEL
B
Tzzeal
D3C3

Co

CALL
ST
CALL
RST
CARLL
RST
cALL
RST
CALL
RST
JIMP

Manual

FCOMNF IGURE PROMBLASTER FOR 12716

FUERIFY 12716 FROM —

COMFIG

il FCALL DDT
CHECK SCHECK

= JCALL DDT
PROGREM

i ;CALL poT
VERIFY

v sCALL DDT
READ sREAD

i :CALL DDT
é@ JCALL CP-M

RAM DEFINITICOHS

»
FROM: D

15|
TO: D a TGO LOCATION
POFF: DU a sPROM OFFSET
FRDT: DE &
ADLG: DB a
HDHIT  DE €]
UCTL: DB é
3 FROMBLASTER 1.0 ROUTIHES
FROTINIIHN FRMEAS
RET
FRDTOT: OUT FRMEAS
RET
ALQOT: 5TAH ALLG
auT PRMEAS+L
RET
QRADHI = MOy E.A
LDA ADHT
CrRA E
ADHIOT:STH ADHI
oauT FRMEAS+Z
RET
AHADHT 2 Moy E.A
LA ADHIT
ANA E
JMP ADHIOT
FEUCTL: IN PRMEAS+1
RET
CRLICTL s MG BE.H
LDA UCTL
CF A E
UCTLOGT:=TH LCTL
ouT FPRMEAS+3I
RET

JFROM LOCATION

12716 FROM —>

SPROGRAM 12716 FROM —-> TO

> TO

TO

FPROMBLASTER DATA FORT SALE
FSFROMBLASTER ADDR LOW SAUE

FPROMBLASTER ADDR HI

SAUE

FPROMELASTER UVOLTAGE COWTROL

12716 FOR UNBURNED STATE

SAVE
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B14E 47 ANUCTL : MOU B.A
014F 3A2001 LDA UCTL
@152 ARG ANA B
@153 C34801 JMP ucTLOT
@156 CDEEB1 WAITIM:CALL RSTTIM
@153 CDe3al WAITLP:CALL CHKTIM
@15C D25961 JINC WRITLP
@15F C9 RET
@815 DBRC3 RSTTIM: IN PRMEAS+3
@152 C9 RET
3163 DECZ CHKTIM: IN PRMBAS+2
M1ES 17 RAL
@1&s C3 RET
; CONFIGURE THE PROGRAMMING SOCKET - US
@167 = COMFIG EQU $
@167 CIaEaz JMP 12716C  INTEL 2716
: PROGRAM 12716 FOR FROM -> TO LOCATIONS
Q16A = PROGRM EQU $
G16A 210616 LI H.1886H ;FROM=10GeH
@160 221761 SHLD FRCM I
@17e ZIFF17 LI H.17FFH 3 TO=FROM+284¢
@173 zz1961 SHLD TO 3%
@176 = FROGLF EGU $
@176 CDzeaz CALL 12716F PROGRAM @ FROM
@179 2ZA1361 LHLD TO 3Q-FROM = TO7
@17C EB XCHG 3%
@170 ZAR17O1 LHLD FRCM 3
@18@ 7C MO A.H s#
@131 EA CMF D 34
@132 Czesel JNZ NXTP FE
@125 7D MO AL O
G136 BE CMP E i
@137 C& RZ JRETURM IF FROM = TO
G1es = MXTF  EQU $
&6188 23 IMX H SFROM = FROM +1
@129 2z17e1 SHLD FROM 3%
@18C C3reat JIMP PROGLF  ;CONTIMNUE PROGRAMMING
; VERIFY 12716 FOR FROM -3 TG LOCATIONS
G13F = UERIFY EGU $ .-
G1eF Zi1@01@ LXI H. 1GaaH ISETUF FROM
@192 221761 SHLD FROM S
@195 ZIFFL7 LI H. 17FFH JSETUP TO = FROM + 2048
@198 221901 SHLD TG 3%
@198 = VERILF EQU $

8198 CDsooZ CARLL 1271860 JUERIFY 12716 & FROM
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a13E C@ RNZ SERROR @ FROM
@13F 2A19at LHLD TO JADUANCE FROM, FROM=TO?
@1A/2 EB RCHG 2%
a1A/3 ZA17al LHLD FROM L
@a1/s 7C MO A.H HE
a1/7 BA CMP D H
a1AR8 CZAEA1 JNZ NxTU ]
¢éi1A[/B 7D Mo A.L HE
&G1R/C EB cHMP E S
G1AD CS RZ JRETURN IF DONE
G1RE = NXTU EGU $
G1R/E 23 INK H sFROM = FROM +1
a1AaF 221761 ' SHLD FRCM H
@1E2 C39BG1 JMP VERILP JCOMTINUE VERIFVING
7 READ Iz716 FOrR FROM —-> TO LOCATIONS
aigs = REARD EQuU ¥
21BS 2166146 LRl H, 166eH JSETUP FROM
glieg zz17at SHLD FROM HE
8iBE Z1FF1L7 L1 H: 17FFH JSETUFP TO = FROM +2048
@Gl1EE 2219@1 SHLD TQ L
@1cl = RERDLF EQU $
“@1C1 CDhssaz CARLL I1ZF1ER SREAD 12716 @ FROM
@a1Cs3 ZA1961 LHLD TC SADUANCE FROM. FROM=TO?
a1cy EB #“CHG H
H1Ce8 2AH17061 LHLD FrROM H
aice FC MGt A.H sk
H1CC EBEA ChMF 8] H
G1CD C2D3IeL JHZ MHTR H
@10a ‘Fb MOU A.L H
@1D1l BE CMF E ]
#6102 C& RZ JRETURN IF DONE
81D3 = NRTR EQU : 3
@1D3 23 IHK H sFROM=FROM + 1
ai1p4 zzZ17at SHLD FROM ]
=107 C3C1e1 JMP READLP SCOMTINUE READING
; CHECK 12716 FOR FROM -> TO UMEURNED LOCATICONS
ai1DA = CHECK EQU E 3
H1DAR ‘16916 LRI H. 10664 s5ETUPRP FROM
a1ipb zzt17al SHLD FRCM H2
G1l1EB °1FF1. LI H.17FFH SSETUR TO
al1ES 221341 SHLD TO HE S
Hl1ES = CHEKLP EQU $
H1ES CD3162 CARLL 1z27v16U JCHECK 12716 & FROM FOR UNEBURN
GliES C@ RNZ JRETURN IF NOT
@lEAR 2ZA13961 LKLD TC SADUANCE FROM. FRAGM = TQ7?
G1ED ER XCHG S
G1EE 2A17a1 LHLD FRCOM H
“iFtl 7C MO H.H L
A1Fz BA CMP D 0
HiF3 CzF34a1l JHE H<TC 3¢
&1Fse vD MOV A.L H



ade PROMBLASTER User s Manual

@iF7 BB cMP E 2%k
g1F8 C8 RZ JRETURN IF DONE
a1F9 = NXTC EQU $
aiFgs 23 INX H JFROM =FROM +1
G1FAR 221791 SHLD FROM )
@1iFD C3ESAl JMP CHEKLP SCONTINUE CHECKING
2 SINGLE SUPPLY ZK PARTS
»
H INTZ716. . MCM2716., TMS2516
2 CONFIGURE PROMBLASTER U8 SOQCKET FOR IZ7F16
azag = I2718C EQU $
aze6a JE&Q MUT fA. 4110006aE SUPP=5U., G=5V
262 CDh42a1 CALL UCTLOT 2%k
azegs JECS MUT A. 110610008 iDISBL DATA. MODE 3
azer7 CD3zal CALL ADHIOT R
azeR AF WRFA A SADDR LCO=G, DATA = @
azae CDhzral CALL RDL.CAT .
QZ6E CDz4@1l CALL PRDTOT H -
6211 C9 RET
;7 SETUP AG-A1G SURRCOUTINE
ez12 = 127165 EQU ¥
az1z 3A17a1 LDA FrROM JADDRESS SETUR
az15 CDhzval CAHLL ADLCOT 2+[8-[7
AZ18 3JA1Fal LDA ADHI SRAS-A1G »
21B E&F3 ANT 1111106648 ek
@aziD 47 Mcn) B.A Bk
621E 3JA1361 LDA FROM+1 )
Q221 E&ET AMI aigininic i <] H 2
@223 E6 aRA B ey
az24 CD3IzG1 CAHLL ADHIAT 2k
azz2yvy C9 FET
2 PROGGRAM 12716 & FROM SUERCGUTINE g
azz8 = 1Z2716pP EQU $
Gz CDizez CALL 127165 SADDRESS SETUP
@zzB ZESA MJI A. 18008aaGE JADDR ENBL
azzDh CDh4Za1 CALL ORUICTL s
Hz23a ZE@S MUI A. Geaal geae SUPP=251
Qz2z CDh4=at CHLL ORUICTL Sk
@235 ZA17at LHLD FRCiM SSETUP DATA
32 FE MOL A M HE
233 Cbhzgal CALL FRDTQOT H
RC 3EVF MUI A.811111118 SJENBL DATH -
GZ3E CD3zat CALL ANADHI 2%
azsl ZEL1@ MUT A. a0l aoaaE sPROGR=5Ws
Az43 CD4Ze1 CALL ORNCTL >k
6296 &322 MUY B.5a@ sWARIT FOR S8 MSEC

@z4s = I271sL EQU $ Ik
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@248
@248
az
Q24F
251
o254
azse
axs9
az5e
a25E
azeo
A263

264
az2e4
azev
1269
az26ec
26k
az71
az2v4
8273
62y
az27A
azvc
azyF

azsa
@230

283
azss
ezxey
azss

6289
az89
@a28C
a28F
azoa

az291
az91
azs4

296
az297

8298

CDSsal
as
C24802
SEEF
CD4EB1
SEF7
CD4EBG1
3JE8G
CD2Da1
SEFF
CD4EG1L
c3

CD12@2
SES@
CD4301
3EDF
CD4EB1
CD2181
aF
3E20
CD43061
SE7F
CD4EB1
c3

CDe462
2A1701
TE
B9
co

CD&eda2
2A17al
71
cs

CDe462
JEFF
B2

co

CARLL
DCR
INZ
MUI
cALL
MJI
CALL
MUI

4 bs e s

2715Q EQU

MOV
MUI
cALL
MJI
CALL
RET

4 Bn pq W

2718V EQU
CALL
LHLD
MOU
cMP
RET

2716R EQU
CALL
LHLD
MOoL
RET

2718U EQU
cALL
MUI
P
RET

L 1]

END

READ 12715 @

VERIFY 12716

READ I2716 @

WARITIM

B

I12716L
A.111811118
ANUCTL
A.111181118
ANUCTL

A. 100960CaR
QRADHI
AR.G1111111B
ANUCTL

FROM SUBROUTINE

¥

127165

A. 1000a006R
ORUCTL
A.11611111R
ANUCTL
PRDTIN

C.A

A, 0a160a66R
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