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The A.P.B.

APPARAT PROM BLASTING SYSTEM

, INTRODUCTION

The A.P.B. system is the most versatile and cost effective
EPROM programmer on the market. The system will program
virtually all of the common 24 pin EPROMs. Each EPROM type
is selected by a special personality module that adapts the
programmer to the EPROM. The following EPROMs can be pro-
grammed : 5 e : <

BI04 e gge et el

2716 2716 (5 volt)
2732 2508
2516 2532

2758

The EPROM programmer includes powerful and easy to use soft-
ware and a complete set of persconality modules. With the
unique combination of personality modules and sophisticated
software, the EPROM programming system will perform many '
operations impossible with other systems. A list of operations
that can be performed follows: : : i .

Verify EPROM is erased

Read EPROMs

Copy EPROMs , :

Copy between different EPROM types
Program EPROMS

Verify that programming is correct
Read or save EPROM data on disk
Program directly from the assembler
Program directly from computer memory
Examine and/or modify memory
Preset memory

The EPROM programmer package consists of an interface card, and
a2 complete set of personality modules, software on disk and
instruction manual. The software will run under New DOS or the
TRS-DOS operating system for Models I and IIT.

The TRS-80 PROM Burner is designed to be used wirh Apparat's
Bus Extender or Mini Bus Extender. However, if you do not have
a Bus Extender, you may connect the EPROM programmer to your
computer with a cable and a user-supplied power supply.




If you have a Bus Extender, cut off the power supplyicable on APB

s cord and follow the instructions supplied with the Bus Extender
r —~ on how to install your EPROM Burner. If you do not have a Bus
R Extender, you will need a cable to connect the EPROM Burner to

your computer. The Model I cable should be a 40 pin ribbon cable

with a 40 pin edge connector on one end, and a 50 pin edge connec-
tor on the card end. Pins 41 through 50 should not be connected

on"the 50 pin” conneetor. " IRy, sue i sitn e S et 3
For the Model III, the cable should be a 50 pin ribbon cable with 1%
a 50 pin edge comnector on each end. Pins 42, 44, 46, 48 and 50 -

- should be broken on one of the edge connectors.

Connect the 50 pin edge connector to EPROM Programmer card edge
connector. (Note there are two edge connectors on the EPROM
Programmer card labeled Model I and Model III. Make sure that .
you connect the cable to the comnector labeled for the computer
you are using.) Connect the other end of the cable to the com-
puter: the Screen Printer Port for the Model I, and the I/0 Port
for the Model III. IO o e TR B e o ke

Power Supply: If you are not using the TRS-80 PROM Burner with
a Bus Extender, you will need to provide a power supply to oper-
ate the EPROM Burner. The EPROM Burner comes with a connector
Lo connect the board to a disk drive power supply. If you do not
want to use a drive power supply, the EPROM Burner requires +12
e -and +5 volt supply. ‘These supplies may be connected tec J1. -
{W“F\, Figure 1 shows the pin out of J1. . ot fi-tw oo
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JSING THE A.P.B,

o Before you proceed with the operation of the A.P.B., it is
RN advisable to make a copy of the disk and set it aside. - You

may use a DOS disk to make a backup. It is also advisable toiis
- make some practice runs through the software to familiarize
yourself with its operation.

' GENERAL

~The TRS-80 PROM Blaster package consists of three items: “the Capes
Programmer Card, a set of Personality Modules, and disk-based 3 iy
‘software. The personality modules are 16 pin plug-in adapters . -
that reconfigure the programming socket to match the type of

EFPROM being programmed. The Personality Modules plug into the
Programming Card and adapt it to the characteristics of each coach
EPROM type. EPROMs are programmed by inserting the EPROM into . =
 the card, selecting the proper personality module and running
‘the software. O e e . : (o ik 3

Yok okk ok ok ok khok ok ok ok ok kA kR Ak A A KK S e e

11 WARNING 111 -

EPROMs can be damaged by static electricity.

.. NEVER install;eiffemmve EPROM with the power on.

with the power on. . .=

/ NEVER remove or install TRS-80 PROM Blaster card -

kok ok KRk Kk KRR R K Rk kR Kk Kok R k% ok ko ok ok ok

~ SOFTWARE PACKAGE = = =

All of the programming operations of the TRS-80 EPROM Programmer
~are performed by a powerful and flexible software package. The

. software is included on a S5-inch disk as a part of the A.P.B.

. package. The software will run under the TRS-DOS operation
systems for both the Model I and Model III. Instructions for T
using the software are provided later in this manual. el

. WORKING MEMORY

Many of the operations of the TRS-80 EPROM Programmer package are
_performed between the TRS-80 EPROM Programmer card and an area of
memory starting at 7000h. The working memory can be read from
'disk, written to disk, read from memory, read from EPROM, written
- to EPROM and edited. o :



Programming an EPROM gonsists of five steps:
e : ; D Erase EPROM.
C :
N : 2) _.Set up programmer,
| 3) Load databto be blasted,.

4)  Verify that the EPROM is erased. Do actual .. -
: blast and verify correct blast. B

5) _Remové‘EPRGM.

_'ERASE EPROM

_All of the EPROMs programmed by the TRS-80 PROM Blaster System .
are erased using ultraviolet light. Each EPROM has a small =
~glass window. Shining ultraviolet light through this window AL
“erases the EPROM. In the erased state, every byte in the BPROM 4 niweio
is set to hex FF. o S ‘ el oo oS N

. Ultraviolet EPROM erasers are available from many computer stores. '
Erasing an EPROM takes from a half hour to an hour, depending - . =
upon the intensity of the eraser. To ensure complete erasure,
follow the EPROM manufacturer's instructions. g

~ SETTING UP TRS-30 PROM BLASTER TO PROGRAM

dith the control lever in the open position, install the;EPRQM;'{*“Q
- to be programmed in the zero insertion force socket. Be sure
that Pin 1 of the EPROM is aligned with the index mark on the
- socket. Lock the EPROM in the socket by moving the control
' lever to the closed position. BrLan B S : SRl
- " Select the proper personality module from the chart below and
s omednstall it in Socket “B1. Ba sure that the index mark lines up
rEliwith Pin 1. S kol S e -

 PERSONALITY MODULE TABLE

EPROM TYPE - ' © 'MODULE TO USE DRIVER FILE SPEC -
27062708 o TN s Yo s NS
TI 2716 (3 voltage) 2716 (3 voltage) = TI2716
2508 5% o R2T e S volt) e T T16
2516 e e 12716 (5 volt) 12716
Intel 2716 (5 wvolt) 12716 (5 wvolt) 12116
2532 L5 2532 ¢ 712532
2732 S e g T
?jf-‘;" 2
%ﬂwﬂ‘ 3



 (The software driver file spec may be entered after the program - °

At this point the main menu should be'displéyedﬁrf E

57 The ﬁser"éheﬁld<typé the;}etteﬁ function he wishes to ﬁsé{,*

ENTER as tﬁe‘first'ch
. to the main menu, - .

"Byte Count” (BC): ‘This,is mérely the-nﬁmber of bytes which
; - will be read, written or verified. ' : :

' "Relative PROM Address" (RPA).:. This is

offset from the beginning of an EPROM.

Use the appropriate software driver routine to run the APB'softe
ware. First the user enters the system DOS, then types the
program. : : : o

~EPROM, then ENTER. :

name, and the driver will be ‘automatically loaded.) ‘AEPARAT;_;;r5?*

. PROM BURNER' should appear on the screen. Press 'Enter’’ to.in.i o
-+ continue. 'INPUT FILE SPEC' should now appear on the screen. =
Now enter EPROMitype‘S’file‘spec from the.precaﬁing-table. w;_,m-

, (File Spec: Drive ﬁumbérj-, 

1f no driver islneeded,‘press ’Enter“}t¢_continue;uf‘ _

~ Main Menu Main Menu.

LOAD ASCII FILE frattng
CHECK TO SEE IF PROM BLANK
‘SAVE ASCIL -PILE > % = i
EDIT MEMORY

LOAD PROM DRIVER

- . LOAD BINARY FILE

:. - READ PROM e

;" BINARY SAVE

i “WRITE-PROM =~ % °

: < CALL USER ROUTINE
 QUIT AND JUMP TO DOS

CONTOREHEC W

 FUNCTION DESCRIPTION

aracter of any'inpu;jwill,réturn the user

the bytebin which the
read/write/verify will begin. It can also be thought of as an

: RPA number of bytes will
be skipped before the operation begins. :
"Computer Memory Address Start" (CPA): This is o

nly used in
1 g !
wrlte . It tells the computer the data source. :
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NOTE ; C?A+§C‘sﬁauid not exceed the capacity of the

T Toan éN EPRGM DRIVER

one of the Apparat suppllec drivers or custom driver written by -
~ the user. If the driver is written by the user, it must follow

- write, and a vprlfv blaﬂ& reurxne

When ysu h%t “I” fram the malﬂ menu, the ;amputer asks you torffiiv{- 
'ENTER FILE SPEC'. The file spec you enter must be a legal fllg“Q,~~

WARNING& A driver can r&szde aEthere>*u.memory , Always

The flrht data byte is C?% ‘the next is CPA+1;'the last is
cPA+BC. This number is most often 7000h since that is where
all other I/0 is done. S

- EPROM. 'If it doeg, any remaining bytes to be :
- .read, wrltgen or verlFxmé w111 Qverlaﬁ to tne_:i
abeglnning of the EPR%M e

;‘ﬁBefore any EPRGM (read write or verlfy) eperafxon can be used

an EPROM driver must be loaded. This' EPROM driver can be eitherilf“‘

the galdellneq set down in A@pende g aﬁd lnclude a read azf‘

as defined by TRSDOS, include any file type extension (e.g. b
/obj,/cmd, /drv) and snsu?d also include a drive: 1umber te ensure,f,’
Lhat ;he dvlver is taken from t%e cqrrwct dr&ve :

YOTE . - -The more- flé%lﬁllltv any program clves the user,
-_5_.tne more respenﬂlbzllty the user must take in N
: .j”sUSlﬁg that flexznlvlty, and thp less‘ goof proaf""
o, tha* prcgram can be : R

- The anly check tha is made on thﬂ flle c%osen to i
.-be loaded is that it is binary. The user must make
- .sure that it is indeed a driver and. that it does
- not overlap the BPRQE Pprogram. . (See Appendlx I)

- know. exactiy where it is. - This avoids unlnteﬁu"‘

. tionally destroying 1t thrsugh a conjugatlon
ilread; or.. 10ad§ S : ,

SR REAb'AN éPaov IﬁTC MEM&RY'

' The user must input the Byte Count (EC: and the Relative Prcm

Address (RPA). When using a driver that was supplied, or any

- driver that complies with Appendix I, the EPROM will be read

_ into memory location 7000h through 7000h+BC. A blank EPROM

Awil T raturn all FFh; a blown ﬁPRLu might also return FFh,
00, h ~ No card in sjsten will re turn FF.

oY

Lo s
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. then the routine tells you that the EPROM is blank; otherwise
it reports the EPROM is not blank. BT R S e

‘W VRITE AN EPROM FROM MEMORY = . =
_The User must input the BC, the RPA, and the CPA. :
. write continues. If the EPROM is not blank, the user is;givgn,""“

‘the choice to continue or not.

ool  TheLdaté-at ¢6m§é£éf}mémory$ﬁ?élthfcéghlCPA&BC isft£éh§férfed’?2

CDISK 10 Civaai , , L
<“Input'?iieysgec*'(FS):: §§£fiééd§;,iﬁ§ut}éﬁ'EXiéfingffiléfnaméj
- (as defined by TRS%OS}.,Forisaves,'itican (but need not) be an
-existing file name " i Af @ e cuiim addio i S b s Sl i

""Start ‘Address" (SA): For saves, this is the computer memory

. 7000h, it does not

B TEST TO SEE IF EPROM IS BLANK

The user must input the BC and the RPA. The rbutine'cheéks'to:
see that all bytes in the EPROM are OFFh (every bit is 1), e Doy v
starting at RPA, in the EPROM, to RPA+BC. If they are all FFh,

, PA. The driver -
then checks the EPROM to see if it is blank. If Eeia) thes oo

(Written)~to“the,EPRﬁMvstartingaat RPA and continuing through . -«
RPA+BC.  The drivers supplied will verify that the EPROM was e S
written accurately; if there is an error, it will be reported P
to the User and the write will terminate. T TR ERRh i e S,

If the error happens at once, check the power, the personality
module, and that the EPROM is inserted correctly. " If all of ' .
these things check out, or if the error is not at once, suspect
the EPROM Ttselfo o clma st e n s, et O i e e

address at which point the data to be saved originates. Since
all EPROM I/0 uses 700Ch for its starting address, that is most

. .often the response given to this inquiry..

i “Ending“éddréés”f{ﬁﬁ)ﬁt This is thé4lasﬁ'adéreés7té béfsa§ed':‘lffff: :

(inclusive).'“1

L. LOAD A BINARY FILE

The user must input the FS. The binary file FS is locaded into

memory at 7000h. Although this routine loads all programs at
change the program in any way--the purpose

is only to allow the user to write to the EPROM a program that

. conflicts with ROM, DOS, or the EPROM burner software. (E.g.,

a program designed to run at 0000h can now be loaded and saved.)
A period is printed after every block ‘is loaded.



P,

~will be accomplished by jumping te DOS and executing the DUMP

- key will return the user to the EPROM Burner software. :Under "
-~ TRSDOS the user will find himself back in DOS.  If you wish to:5
“"return ta thetEPRGM-Burnerqscftware, you must reload itﬁ;;~Vﬂ”-

‘A LOAD ASCII FILE

loader code information, just continuous data

S = SAVE A BINARY FILE

The user must input the FS, SA and EA. Computer memory from $Ai .
through EA inclusive is saved to disk under file spec FS. This

command. Any error that occurs will be reported on the screen -
in the normal DOS manner only. Under NEW DOS/80, hitting any

The usetﬁﬁusﬁfinput them?Slf»The-fiié FS:is“loadeé into memary; ﬁ;f;(
~starting at 7000h.  The file must be ASCII since loader infor-.cuou
mation, if it exists, will be loaded as data. A period (.) will e

“be printed for every line feed,Jcarriage;raturn,_cr cont:Q1;Z,ggf¢{;f

D SAVE ASCIT FILE

 The user must input the FS, SA and EAY This differs from a

binary save in that it is all done by the EPROM Burner software
and not by DOS. It also differs in the fact that there is no

B, EDIT MEMORY™ - ofniotefil

At the méin'méhﬁfievei}ihifting thé'“ﬁ“'key‘will put you in full' -
- screen edit mode. The top left position will be 7000h, the e T
-bottom rightjwill“be370FFh;‘;Anyfhex’character,the‘user,now types

L will replace the charactef"ﬁderjthe'big,curser;j~89n:rols inwadeadity

~edit mode are as follows: - °

‘Arrows: Arrows move the cursor in their respective directions.

- Clear Key: ‘When you hit the Clear Rey, you will switch modes
betweennﬁex"&nd'ASCXI; The first time this is done, the big
cursor on top of the hex characters will switch with the
little cursor on the ASCII characters. Any character the
‘user now types, except. one of the EPROM Burner's control
characters, will be put directly into memory. To get a

~ econtrol character into memory, you must switech back to hex
-and type in the appropriate hex value. ;

#: Conjugate memory. The user is asked the beginning and
-ending addresses to conjugate and also the conjugate byte.
The conjugate byte is then written throughout the memory

range inclusively. Ry 3 ,

i 5.
i




My

/:  The computer asks the user where in memory to jump.
If the user just hits an ENTER, the computer stays in
- the same place.. DA e G o : ;

#ls " Leave edit.mo&efand'jump’baakfintofmain»memory;Aj 

DO ACTUAL BLAST

_-After you have loaded the data, return it to the main menu.
Select the 'Write' EPROM option. The amount of time required

to blast an EPROM depends upon the EPROM type. - The 3 voltage

~ EPROMs (2704, 2708; and TI2716) require much more time than e
the other types. These EPROMs require about one hundred e

- passes to program. SRR R I 8 Tk

 The single vbltage‘EPRGMs en1y~require‘afsiﬁgle'paSs,‘sé‘they
program much‘faster.: i : gL d e e

A there_are errofs, check thé‘follcwing:

EPROM in socket backwards

" Wrong personality module - ) s

. Personality medule in backwards <o e
- Try erasing for a longer period of time .

- Power off SR R S L T

W'HrIf these,fail‘tavcorrect the pféblem;»tﬁe”EPROM'isfyfcbably
= defective; try another EPROM,. il oo o o 00 e

REMOVE EPROM (Turn fo thefC6mputer§if?

Remove the EPROM from the card. If you are going to program
~several EPROMs, you can leave the card in tha slot.” “Ef *this
- 1is the only EPROM you are going to program, you may remove the
‘card before removing the EPROM. To prolong the life of the

slot edge connector, you should minimize insertions and
- removals from the slot. : '




1) Set up the card and install the EPROM to be copied.
s - described'in-detail'in;the,pngramming sequence above.

- above.

'[v6)f You now make one br.morejcapies_of the
- normal programming sequence described above

. EPROM type. These pins are connec
- socket on: the card. Oth

COPYING EPROMS

Copying an EPROM is similar to. the programming process described
above. The process involves reading the EPROM to be copied into

memory, then, if desired, saving the data on disk. Once it 18 ey
saved, one or more copies can be made as described above,

<~ Here-are the steps:: [ s

S

'2) "Boot the disk, enter EPROM and the EPROM File Spec; Enter
“the main menu, as*descriéed abGVg;;,__= IR e e L

h3j ‘Se§éct,thef’READ;EPRQM’ épti5n§fﬁfhié willPréaéffﬁéfé?RﬁMfi--*i 

into memory starting at 7000h.

~4) VNow, if you want to save 4 binary file or an ASCIT File >

- select the appropriate option. Save the data on disk according
Lo your application. Reading and saving data is described in
‘detail in the software section of this manual LT et Re e e

5) Rémcye the EPROM as described in the prog;amming iﬁstructi0ﬁé-
- data using the"f1 .‘ “ ey

s T

' HARDWARE NOTES - .

‘fjThe'A.P[E{iﬁéard hasibeéﬁ 3ééigﬁéd,t6 5Iéét all cffthencdmmoﬁ‘éﬁﬁ_,“‘
 pin EPROMs. . Most of the pins on these EPROMs are identical. The .
fjomly_differences'exist10n”pins 18, 19, 20, 21 and 24.

These pins
require various voltages and logic levels depending upon the

ted to the personality module -

_ Other pins in the personality module socket
provide special logic levels and voltages needed by the different

 EPROM types. By installing headers with appropriate jumpers,
. -the proper logic levels can be connected to the proper EPROM pins
: for_each'EPRﬁM;typﬁgw R e Ry o e

Thé'f0110wing spé¢ia1gSigﬁals afé available at the_persanaiity'

.. module socket il

AN .. '. ﬁddfésé‘bitlll, pidvidés most significant bit for

4K EPROMS

Al0  Address bit 10, provides most significant

bit for
2K EPRCMS

10




; PPH * High Program Pulse, can be switched between 0, 5, = -
e - 26 volts. S

.. e PR  Low Level Program Pulse, can be switched between
RS 0, 5, and 12 . volts. gk ' N

'TTL1  f”  TTL level pulse, used for Chip seléc%;'6ﬁtpﬁ€ _' 1
gl enable: SECT o i, BRI I e e s S

tﬂ%S?if >3l.Miﬁus 5:voif5§oﬁét’éﬁpély?line }”fv .
#12V . Plus 12 volt power supply line

1;+5Vf 5wﬁ;,Plgs S'volt‘p§§é? sUpply iin§  ;ﬁ} 3

 EPROM ADDRESSING =~

. The programming and reading addresses for the EPROM are pro- . -
-~ vided by a 12 bit binary register. This takes the EPROM off TRE A e
 the' computer address bus and allows the programmer to program

large EPROMs without interfering with the EPROM space. The R
register is loaded with a byte address under gsoftware control, . -

" The EPROM Blaster uses 4 port based registeréftcvcontrél-EFRQM s
5 prgg:amming.v,TheJ;egiscera are defined as follows: o s

Shi o ADh A e e B EPROM Address (Low) -~ fo ot ey
S L e e o) Address (High) . =
o R BER el Rl EPROM Data winae

~ Control Register: The control register is used to set the
.~ .logic states and to control the voltages to the personality

, *”TQQ C§ﬁtf61.Kegis£ef Sy :
ieemres Tlagea” 6 LB Ly Vi B
.- ' Assignment Not ~Not TTL Data  PPL  PPL PPH  PPH
St ks Slised Clsed Sl U CRasi - 2R B e el - SRR
S ek o Erable 1 iy

S PPH

o
>

|

- Voltage

0 ;
5 volts
26 volts
Undef,

e

Y-

ot b O D
O b O
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Address Registers: Ports 3DH and 3EH are used for the EPROM = Lo

Address Register. Port 3DH is used for the lower 8 bit of the ' %"
. EPROM Address.. Port 3EH is used for the high 4 bits ‘of ‘thed i e
~ EPROM Address. Writing to 3DH and 3FH will establish the. . -7,

‘address of the byte to be programmed by the -EPROM Blaster, T

‘The Address Register will hold the aéé%éssviﬁformatién_tntil st
written to again. The Address Register cannot be read by the '
CPU e o s s e e e s G el D S

Data Register: The Data Register holds the dara that is being = = 7
programmed into the EPROM. The Data Register is enabled s i
to the EPROM by setting bit 4 of the control register. The Dat
Register can be written to by writing to Port 3FH and car be .
read only when bit 4 of the control register is set. The Data
~ Register can be read on Ports 3CH and: 3FH, U030 S B0 S st

&t

1% - Procedure for Writing Data to 3?3931‘ 1tg;f;fT?"'

First the low order address byte should be written to the Address . =
Register. Then the high order address bits are written to theiii:
Address Register. The data to be programmed into the EPROM is .
written to the Data Register. Then bit 4 of the control register ..
~is set and the data will be placed on the EPROM Data bus, Next, =«
the rest of the bits in the control register are set or reset as
necessary to program the byte of data. - o

" Read Daté‘f

. first the low and high order address
bits are written to their respective registers. Bit 4 of the
control register is reset to disable the Data Register. Next
set the control register so the EPROM is in a read mode. Then
input the data through Port 3CH. e '

Té'fead-data from éﬁ EPRGM,

Cﬁarge Pump

~_Some EPROMs require -5 volt and all EPROMs require a +26 volt
programming voltage. However, only +5 and +12 are supplied to
the ?rogxammerf - The ?aard must generate the other voltages. A
charge pump triples the 12 volt Supply to provide approximately
36 volts, which is then regulated down to 26 volts. The charge
pump also inverts the 12 volt to provide -12, which is then
regulated down to -5 volts,




APPENDEX T

le.ﬁrlthg a Specxalzzed Drlver

1wf-for most appllcatloﬂs tha drlvers su?pllmd are'adequate el
"'Qcca31onally, however, the usér has a highly specialized appilca»
~tion that requlresispe01aljiuteractibnwwith;thqgoﬂtsideswprld;aiﬁr
this casevthe APB oftware allows 1custsm dr1ve*‘to*befl§aéédfaﬂ

jfTCThe custam drlver haS’ﬁtllnkS ln whlch it can ccmmunlcate with
o APB PROM saftware._’”hesa are: Write, Read, Blank, and Extra.
.~ With Write, Read, and Bla k'~§arametegs are passed back and forth;

-Extra calls ycur rcutinA gpt to Extra Just type
1Maxn Menu & : ;

{The parameters passe"are‘as

0110ws.,3f;”;

“byte count S e
_,_yﬁ;;;fgrelatlve PRCM adéress :
5. DE= start of memarv to bs wrltten

fiﬁReturn il :

erte ‘BC

4

= no errors in verlfy
‘errsr in verlfy :

;Te hoak Ycur routxne 1nta,APB You,must ?1ace the address af thef.;i f
~start of your routines into. memory starting at 5201h (see belsw)Q**”v*f
Tc return to APB 51mply exeaute a Return A '

’='ilQOQ*ﬂ”fDEFBQ
‘*3QS,~;Q}EEFEQ
72400 7 DEFW.
s QO 20 s wDEPR I8 0
- 200 e T DEFW Sa
w00 T DERR e LR
800 | DEFW - EXTRA Yauv Lcutlne Al : e
900; The reason for the 0Oc3h (ip) and neot an Gadh'(call}'is : 2
i 999 because the prsgram calls these addresses; e.g., .call 5200h

Ycurmlteroutim&w/ lébe}; WRITE

(S s



"PRQM type valuefdata
PROM relative low value
PROM relatlva hxgh‘value.
Data to wr' t& :

' e in tcymemary
,y?QQOh naxt at 7081h etc.

T






*  REVISION RECOR

“DRAWN BY
- [amnovED e

W&ég;

%k st e Schematic |
| DRAWING MUMBER e BT no ey







ORAWN BY

REERGVRD BY |




PARTS ZSTf

14521 Zié ZIS,:JCUEJ

W&tt
W’att'

el cl0, 11, ¢lz, 13
~AelA. 015 BT6, 317 W ke e
e R e T 5v 1yj;
~ 62,4, Cb. CF Vj~j;;'A?uf 16V
P R e ;u‘»vf_' LT 6TuE SOV
Qw&k R :;5{A' C85E0= v = Sy ‘ qf' i MId 25V










INTRODUCTION

ITHE A.P.5.

APPARAT PROM BI.ASTING SYSTEM

&

The A.P.B system is the most versatile and cost affective PROM programmer on the

~ market. The system will program virtually 211 of the common 74 pin EPROMs, Each

PROM type is selected by a special Personality Module that adapts the programmer
to the FROM, The following EFROMs can ba programmed: = .o

2508, it admog - b
2506 - gL ARTI6AS valth Sl L R
2552 . Sl 0716.08 volkagep et T

Z08 s ieRs aga

‘The PROM programmer is a complete ﬁstk&gés It includes powerful anﬁ easy to use B

software and a complete set of Personality Modules. There ara no extra logic -~

madules to buy,

With the unique combination of P‘erasﬁéliky Modules and sophisticated software, the
PROM programming system will perform many operations impossible with other
systems. Following is a list of oparations that can be parformead) :

Verify FROM is erased
Read PROMs
Copy PROMs : , :
Copy between different PROM types
Frogram FROMs T
Partial PROM Programming, even 2704 and 2703
Do partial PROM topisg ’ s
- Verify that programming is correct =
~ Read or save PROM content using disk 5
- Program directly from EDTASM acsembler object code
Program directly from computer memory :
Examine and/or modify working memory
~ Preset content of working memory
‘The PROM programmer package consists of}
“+ A Programmer Card that attaches, by bus extender oy ribbon cable, to a card edge
connector of the ' Model I Expansion Interface, or Model III CPU, ' :
¢+ A complete set of FROM Personality Modules, e
+ Software an disi, G : :
» This instruction manual,

The ssﬁ'ware provided will execute under all TR‘SEG?: ty{j;&* .Qgserating, sysfemse

Fiams -




USING THE AP.B,

- - Before you proceed with the operation of the &4.P.B., it is advisable to make a copy 95 :
the disk provided and set it aside, You may use the DOS disk copy function for this
purpose, It is also advisable to make some practice runs through the software to
familiarize yourself with it's operationd. o i e : A

Hor e G GENERAL - e
..~ The AJP\B. package consists of thre items! the Programmer Card, a set of
. Personality Modules, and disk based software, The Persolality Modules are {& pin .
 plug-in adapters that canfigure the programming socket to match the type of PROM
- being programmed. The Personality Modules plug into the Programming Card and -
~ adapt it to the characteristics of each PROM type, PROMs are programmed by
inserting the PROM into the card, selecting the proper Personality Module, and .
- running the software, ioaabn i SEST TR St R B S S g e s S e

PRDMscan he ﬁarnaged b;y static electricity, HCER T e ey
"' HNever ingtall or remove & PROM with the power ON, .~ =7~ AR b | Sl
- Never install or remave the AP\B. card with the power ON. - t

5 ngrammiﬂg aPRGM consists of 5§vén ﬁiapé_z : a i Gkt

N i} Erase the PROM, 7

~+ w0 .2) Set up programmer, e e
©.3) Verify that the PROM is erased, o LA b Seet
- % Load data to be written to the PROM (BELASTED),
"~ 5 Do actual "BLAST", 500k ST T G L
0 o b) Verify correct "BLASTY, 07 ol
.0 7). Remove PROM, o 7T v 7

ERASEPROM . . o

SR 0T UL AN of the PROMs programmed with the A,P.B. system are erased using ultraviclet
AR s lightF Back FROM has a small glass window. Directing vitraviclet light through this
..+ window erases the FROM, In the erased state, each byte of PROM storage is set to

- Ultraviolet PROM erasers are available from most computer stores,
~ Characteristically, PROM srasure takes from half an hour to an hour, depending upon -
_the intensity of the eraser, To insure complete erasure, follow the manufacturers
instructionge. & Soamsiar s R S L e ,

* SET UP PROGRAMMER
' With the control lever in the open position, install the PROM to be programmed in

the zero insertion force socket, Be sure that pin one of the PROM is aligned with

. the index mark on the socket, Lock the PROM in the socket by moving the control
{ & . lever to the locked position, ' o

Select the Personality Module from the chart below and install it in the 14 pin socket
located to the immediate right of the sockat wherein the PROM is now mounted, Be
sure that the index mark is aligned with pin one, :
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'LOADING THE SOFTWARE

\ Boot the computer System, When "DOS READY " is displayad on the monitor, enter .|
: ~ MBLASTER® at the keyboard, The A.F.B. software will be loaded from disk, Once .
lpaded, the software will require initializetion, & sequence of MENUs and prompts
“will be displayed to girct the initialization, - - .. P e S g i

. CPU SPEED IDENTIFICATION
. - Various CPU "speed-up* kits for the TRS-80 have been marketed, Your machine may
- have one of these medifications installed, Further, there is CPU speed sensifive
Vg program logic within the A.P.B. software, For these reasons, identification of the «
. internal speed of your CPU is necessary, The following prompt/meny is provided so
., that identification can be easily accomplished, VLTS O M e R

o ﬁPPAMT FROM BLASTER Sy
. IDENTIFYCPUCLOCKSFEED

S 2-225MH7
. 4-295MH2 S g o
(FMEHE e e e
. 6= 328 MHZ P

‘ at most closely approximates
thﬁ internal Sflﬁed néf your eFH 5 hBUId be Eﬂtgi’ed'ii 8 MHZ ?‘Epfﬁﬁ@ﬁtsi the e
| unmodified Mudel I CPU speed, An unmodified Model 111 eI

. The é}&%ﬁér‘ia:?éfﬁé i:%:i %hfélaﬂ; cxf‘%ﬁevéifsﬁiﬁyedf §§é98 tha

N

| FROM IDENTIFICATION

e s s o

i Q‘FUﬂiv_q;{fjé é&ﬁ%’%wéréi}.méic ‘muﬁf:t _bé vexé?s:iséﬁ:?é?gach ?RDE"! i‘ygﬁ ?h;ﬁé f:éﬁ-"f;@ﬁ?agmmméd M
“io0 . using the £.F.B,y paﬁkag‘e;».;-;:_Cm_seqbent}yp?tha FROM type must be identified to the
s P o bﬁaﬁtpga__ref -The following prov pt/menu is provided to simplify PROM identification,

S Ol 2508
1 ~2516 0
A S S PO Re N

L@ oreg e

N AETOE e s
-3 ~2716 ~SYVOLTS
&~2716 -3 VOLTAGES
BF S SR

f}_\ ot Thf numeric value to dentifier must be
‘ enterad.

the left of the appropriate diagalayeﬁ FROM id



"Aﬁnxz% gmm RE&HESTS

: ﬁavami a¥ tha user seieutabiﬁ &,‘PfE. ?unctzans requare uss*r s;:emﬁr.atmn {kg..yhcafd. 2
entry) of an operand address or both "STARTING" and "ENDING" operand addresses.. ..
11 mquweé addresses arve requested by individual prompt, All but one required
ddress {the main memary “5"‘&?"“* address of the "FROM"® operand in the "COPY -
MEMGRY:{HTD AREAYQ" i’unc‘&mn) are range *hes:keﬁ ?eiai'we {'a the size cs'F the aﬁtwe

Depmsﬁmﬁ of the bazkspaca :ﬁara,ctes’ i‘*eﬁ a?"mwvf will blank all prevzausly ené:ereﬁ
Jaﬁdresgﬁharactws, enabimg re'-erztry c«f the @ntare add?ess; ol

ADEHQPSS EXCEEDS SFECIFIED FROM a17E - m%m*m

: “and "ENDING" addresses . ara mquesteti, bcsi'h aﬂﬁresgeﬁ ars

ange ‘theckad, Fuﬁh&n the addresses are tested to determine that the *ENDING”

address is not’ less than the. "ST&R’E‘?NG“ adamss, A smauer specif ed "ENDING"
re il result ‘tha éxa.gnsstw. : o e

mnazse EKTR‘Y' smvmcg sﬁmm RE-ENTER? fwm -

.A kayhaarii res;:mss is eqm#ad, whera. SN

. j ‘Return ta requast entry of the '“B’I‘ARTI&;IG“ aﬁdw% e
N Return to display the MAIN ME%IIL




Funchcm 2 ELAST mm ?mz« ARRA? Db 5, LR
L . In pmf:szssmg %h 5 Funr:twm “STA.R IKG“ awﬂ “ERBIKG' ?RQM aﬁdresses ara_
- requested. The content of the ARRAY, within the specified address range, is written
- to the active PROM, On completion of the "BLAST", the user is apprised of the.
b ,‘mﬁz*mn smd quaﬂec% ?agammg Fm'ths*? ar:txom The advzsary /quezry m&ssage ist

_tmmmm&me cmmm‘cemmvs o

),A keyb::ard respnnse is) equxreég Whe

“i‘ - Return ta the Mm-z MEII’{L
: ”}Z Exzt tﬁ I)’C}S. ke

ﬁs dxi-‘é’snng PRGM’s may baa a? mFFermg szzaﬁ, part:al PRGM “BLASTS" may b
specified; and hexidecimal ‘FF’ characters found in the ARRAY are never written t
- the PROM, differing timings may be experienced using this function: Asa close.
.. approximate, 20 bytes/second may he used to pred:ct the auratzcn af_ a PROM
3 ,"BLAS”‘“« Mammum tammgs for. th@ varmﬁs PRQMs are* 90 R L L :

2704 o ‘26 Seconds :
[ 2508/2708 . 52 Seconds 8
251672716 103 Seconds (1 mmute; 43 serands}
2532/ 2?32‘ : ; 295 Eecands {3 vmmutes; 25 5@5:9!‘%&*52

j'i‘mnutes tﬁﬂ seam a veryrlmng tzma tc wai‘ch a machxna de an a‘pparem :
nﬁthmg, 2 one sacond QH; one second GF_F “bhp" 1-‘-5 éispiaymﬂ on the mnmtar ﬂurmg*
P’RQM "BLAS’I‘”” N e s _ SR T e

| V_ggiy‘d‘apfésséé_ uﬁm ‘?:?seil&Ai’N 'ﬁéms

A v"rms Functmﬁ rﬁqmr‘e "‘ms xmtzaf ‘R@yﬁﬁa%'d mput as P R‘BM! ARRA
a&%ﬁﬁméﬁ me &stheﬁ

"2’ a_d;i;resses are

’I‘he 5pemﬁa«:} adérersas @F a preca@ ing “ELAS AT e
e '-The ax:twa FHDM’% sz:ze vf no aﬁé?egs va.nge was p?evmusly sas:cxﬁed. g

_,.In either case, the content of the ARRA? is moved to a secanﬁary worliarea and the =
-appropriate area of the PROM is read into the evacuated ARRAY, The content of the e
WO memory areas are compared and disparate content is identified to the user,as

- with Function ¢ - VERIFY PROM I5 ERASE!)’ Functmn cumpietam ce:andﬁmns are
‘;dant:cal_ta tmge a«F Functmn Gas weii; A ; ; :
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S
RS

/

s chmn i *«swg ARRAY zm‘*amm.. DATA

i mﬁm,ummm

Function & -~ COFY MEMORY INTO ARRAY

. This function allows main memaory mn%&hé, internal o?‘ external to the ARR&Y, io be s
. moved into the ARRAY to a length derivad from the user specified “STARTIﬁG'° aﬁd by
o "ENDING*" AE"RAY admesgési Amas na ;* avwiap m any way,

_C)n aﬁzva’cmm ths user is pmmp;ed tm :
- EKTER G yoL STQRT ADDRESS

. ENTER'TO" END ADDRESS
~ ENTER "FROM" START ADDRESS

 Address checks and d;a;:*nashcs genera ion are as detmled in thﬁ section "M}ERESS

= ;V'thh satzsfactsry adﬁressaﬁ, the main memary—ta-ﬁRRﬁ? move is pérs’-nrmédv;__
- Termination of the Func,‘cmn is 15&?}%12&1 tu that of Function { - READ ROM INTO
CCARRAY. SRSt s RGeS T

:ng Func..mn is adenhcal to ’cbat G‘F FUN{:’E‘IDE\& 6 CGPY MEI*{GRY INTO .&RRAY;
. except that both "TO" and "FROM" areas must be wholly located internal to the.

5 ARRAY, as scaled to the active FEGM’5 giza, Both “”‘Q“ and “FQGM“ addmssssﬂs are
-ABRAY relatzvm

s " Qﬂ actlvat;gn, th@ U’REY ig pmmp{'aé tU ¢ %,

j;j‘EuTm mma'rme ADBR:FSS et Bt e
= The en‘tamd adéress xs vahdateé, as detazieé in the sem‘.mn "ADDREBS E!\iTRY

: '_',“~"EEQUESTS“ A valid address is rounded down to the nearest hexidecimal 100, &,
hexidecimal 100 bytes of ARRAY content, from the rounded address, are displayed on

o ' :'ane d!splay generatmn is campiafe,s the “EDX?“ mode is sntered, Ed:tmg zs :
- accomplished by moving the blinking cursor to the desired location, internal to the -
- displayy and typing any valid hexidecimal value(s) over the display content, When

. corresponding area of the ARRAY by demess*rg the "E}\ETFR“ key and responding to
vi's the rﬂsultmg query. : E i g

- PERMANENT? CY/N>
' A kaybaarsi ?éégﬁnsé is réquired, where!

Y= Cnmm& display conteﬁt to the A‘%‘RAY. Return to "EDIT" mode.

E‘\ITRY Eﬁ&ﬂﬁ TS“ "FRDM“ 1:-3 an. ah%miute main mﬁmcw address‘

the masmi'e:m Address references are displayed to the left of the ARRAY s.tmtant.

editing is complete, the modified content of the display can be committed to the

N Return to “"EDIT" mode,

{Only the hexidecimal 100 bytes ‘*ur*anﬂy displayed are committed to the ARRAY

when "Y" is depressed)




* EXTENDED FUNCTIONS |

f'w s . Combinations of gi?évieusly detailed kevboard selectable funtﬁéns ‘rﬁay be exercised

’ N\ T g to accomplish an extended set of PROM programming actions, Some of those actions
e PR aral £ e R R e g Y oY e PR e

Copy ROMs e e O BB e
.+ Copy between differing ROM types (same size) .

. Copy two small PROMs to one large FROM .~
‘Copy one large FROM to two small PROMs
Do partial copies = Jo 0 o i
‘Program from computer {main) memory
- Program from the assembler

SRS Ar S SRR - TG

~ These actions might be accomplished as detailed following!

e Copy ROMs “ S T :
~ This action requires that the source ROM be read to the ARRAY, in its entirety,
+‘using the "READ ROM INTO ARRAY" function. The “"SAVE ARRAY ON DIsSK®
-+ function can then be exercised to preserve the ROM content, After dismounting the
. source ROM and mounting the destination ROM (observing the disk dismount; power

. * 7. QOFF, ROM change, power ON, disk mount, system boot, A.P:B. initialization
S o sequence), the "LOAD MEMORY FROM DISK" function can be exercised to bring the
A A "SAVED" program back into the ARRAY. The "BLAST ROM FROM ARRAY" function

© . can be exercised to complets the action. . & sice S panine b IRl L T Tl s

Cag g‘ Be‘cwée?; Bif?ex:gnt RQM T?Qés (saﬁze size)

_This action.is identical to the preceeding, excepting the reinitialization of the ARB,
 software {subsequent to the destination PROM mount sequence), whare the differing = - =

~PROM type must be identified, The "LOAD MEMORY FROM DISK" function will
2 reload the previously "SAVED" program, to the programs length, irrespective of the
. destination FROM's size, © . = = e o R RN s e o e R

'y Twa Small PROMs To One Large FROM

s - The _e@;{ntsz ‘nei:ésé{ar'y’fté éi::szmgﬁiah}:hiﬁ action fére as tFi:ElmiMiv;f,_ f‘jb;’f,fi‘ : i
I. isa*éé'%hfé} cbn_i:eﬁ\t:é«?‘ both source FROMs on diéﬁ%ﬂsing unigue FILESPECS), ' 3

© 2, Mount the destination FROM, .- Lowsend g

-3, Using the "LOAD MEMORY FROM DISK* function, load the "SAVED tontent of the
~source FROM that is to be the content of the upper half of the destination FROM,
4, Using the "MOVE ARRAY INTERNAL DATA® function, move the content of the
lower he&f- of thaARRAY,‘_ta the upper half, B e : o SR

S, With the “LOAD MEMORY FROM DISK" function, load the "SAVED" content of the
source PROM that is to be the content of the lower half of the destination FROM,

P " &, If more than one destination FROM is to be "BLASTED", the combined content of
{ : the ARRAY should be saved on dish, LT e b 3y

7. The destination PROM can be "BLASTED",
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HAREBNEWS E NOTE

Th& ?ﬁilmmg mai"mi are avaﬁabla a;t i'm ?ameﬁaiﬁty iﬂuﬁuis sm:&rst‘ "

&1L

e ALD Address Bit 10 - Provides most significant bit for 2K PROMs.,

+ PFH  High Program Pulse ~ Can be switched between 0,5, 26 volts, = 3
» FPL . Low Level Program Pulse - Can be switched between 0, 5, 12 vnﬁtsg e

oo« TTLY - TTL Level Pulse - Used for Chip Selex:t’ ﬁutput Embla, e?m RS

=5V - Minus 5 volt pnwer supply line. et

» +12V . “Plus {2 volt power supply line, ©

' ‘V P’ius 5 vnlt ;;awer supp}y line,

PRQM Az‘zﬂ%ssmr :

The ;“gg& has b&ﬂn designed to “BL.&ST" all of the common "'é% nin WGMS, Mnst 0“’_ "

the pins on these PROMs are identical, Differences that do exist are with pins 18,

19, 20, 2
by the PROM types These pins are connected to the Personality Module socket on the
Programmer Cards Other pins in the Personality Module socket provide special logic . °
. levels and voltages mqumd by the individual PROM types. By installing headers
" ‘with appropriate jumpers, propar ievals é:an bs pmvm,@d tv the e;s;smgnate P'RGH
pzﬁs ’me ea*h mézvxdua& Fﬁﬂ}ﬁ: ‘cyg:ef - i 4 :

21, and 24, These pins require variable voliages and logic levels determined

' ﬁdd?@ss Bit 1§ -~ F’ravmes most mgmﬂﬂaﬁ% bit é-mr 4?& PPDI@!S, S5

Addwssea for pmgrammmg and vaadmg Pﬁa;ﬁs are QYﬁViﬁaﬁ hy aiz 2 bxt hmary 7 :

.register on the Programmer Card, This takes the active PROM off the TRE-80's _
. address bus and allows the user to reference PROM addresses without interfering . -
S . with the CPU’s Rﬁ}fl area, ’I‘he reg:st&r is maﬁad mfh a twa iay'i‘e aﬁdrass uﬂdar T b

: ,..4,:_3sm¥twam control. S TRl : : : Resiog

2o fThe ngfamma? harc!wa.?a uses &mr part accessad regxs?arﬁ ta ;:an%rm PRQM Siie
gt pr‘ngr‘ammmg amé read:mgs The regzstem are accessﬁé as f‘ﬁilawss : :

REuIS'rER va’rm

S _(“antmi R e
-~ PROM Address {}ew}‘
. FROM Addrass thigh) |

'E;‘.;"'?RQM Da%a ‘

Page i3



~For most applications the drivers supplied are adequate.

APPENDIX I

Writing a Specialized Driver:

Occasionally, however, the user has a highly specialized applica-
tion that requires special interaction with the outside world; in =
this case the APB software allowsja<cus;om.driver_toAberloaded;and,;h‘wf

‘used. N

- The custom driver has 4 links in which it can communicate with the
- .APB PROM software. These are: Write, Read, Blank, and Extra. Lot
- With Write, Read, and Blank, parameters are passed back and forth.l = =
- Extra calls your routine. To get to Extra, just type 'Z' from the
“: Main Menu. e TrreE VER ST P SR S M R MR e e i

The parameters passed are as follows:

. Write: BC = byte count S
oo e o HL = relative PROM address
“DE = start of memory to be written

© Return: : :
S 2= N0 exrrors in verify
“.nz = error in verify
1~»1Read:»qngC;“ﬁ.byte»ccunt~j_ SRR ~
s HL o= relative PROM address
SFReturn: Aol e e

RSB bytes written into memory starting

| Blank BC - byecoms
7 HL = relative PROM address
Return L 2

; not'blgnk TR el

Pt
=
o
-

To hook your routine intd:APB,J?ou_mﬁst place the address of the
start of your routines into memory starting at 5201h (see below).
To return to APE,,Simpiy'execute‘a_Return 7

100 " .DEFB % ‘0C3H e e e
200 & DEEW e NRITE ; Your write routine w/ label WRITE

300 -~ BEFE S S OC3H T Ed e U s ,

400 DEFW:« " READ ° : '

00~ DEFB OC3H

600 DEFW BLANK

700 DEFB . OC3H o 5

800 DEFW = EXTRA ; Your routine

900; The reason for the Oc3h (jp) and not an Ocdh (call) is
999; because the program calls these addresses; e.g., call 5200n




i
. i

R

To talk to the PROM, the pcrt'#s are as follows:

60
e

62

63

;c;PROM type values: e
G 5, 2708 5 i~
2716

~ Before doing anything: AT
Before doing a Write: . . OUT (C=60),Y

A few extras:

CALL 520Fh .

S
a F

(5212h) stores
(5214h- 5614) is

- Data to write

'°7(c~60)

PROM type value/data
PROM relative low value
PROM relative hlgh value :

2 thlé turns erte on, so f7 
OUT (C=60),Z ; have everything already

Srvond _OUT (Céé@),ﬁ ; done afﬁer erte =

save byte in A to memory

7000h, next at 7001k, etc
16 blt counter for SZOFh
a 400h byta butter. 3

Apparat Inc

First ¢a1lisavéfté

Questlens, comments and suggestlons, send te

4401 8. Tamarac ?kwy

‘ j‘. Denver, CO 80111
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Slimlmblgn e C -
- R3,°Rb, RS, R6 R o Lo
' “R8,_R9, R10, Rll |

URIZORIS R14
o SRS e
e Lf’fRi?f R22 fffﬂ&f{-;?i§;
' 727R18,~319'*“ﬁ».~"

'1. PARTS LIST ‘

T ik z1s5
g

s

Bl

Sodps

i e
i“! z11 -, : j:ﬁf,jg~';
- 216 ;Jﬂjffgffl,'-"”

e g Q6 Q‘ii S
S e e

| *'cql caz CR3, CR4,
RS, CR@ CRS

~ijc1 c10, ci1, c12, c13
Cl4,; €15, €16, JCL7: cis,

€19, €20, c21

4-C2, €4, C6; 7
a8, g5

c8, €9

e 3 LTS ST
J‘;?:7&L3367 ¢‘j' . 4,;,,N
L IALS36T

bite o T

. 2N3904 -
- 2N3906

'  ;270»1‘%'Watt

A“'jj33a ? %'watt';;

G a0k
»Qf;_l lK Watt

7407

7404
E el TR YR

Ao 7430
f_nﬁ74Lsx39
e gagn

7&175,?'>1

4, ?K & Watt 2

>’7fIGK Watt i

v.1‘ﬁfa‘25V»
,:_'47uf‘16v
 47uf 507

1 Mfd 25V
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ROM 18
ROM 9

 ROM 20
" ROM 21

. ROM 24

A agne
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-8-8-0-—0-0 -0 O

2716
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