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BOOK||

AG (Algorithm Generator)

This will provide the environment for generating files
for algorithms. A file of DCL (Device Control
Language) will be written and compiled in AG

environment. Book |l will explaine the Syntax of
DCL.



1 FILE

In this menu, there are seven submenus which will deal with file
management and the interface with DOS.

Submenus

Load

Save

Save Other Name

New
Directory
DOS

ale other
ew
Directory

nane

ALt-x

Loads a file from disk

Saves a file from the buffer of the editor
onto disk.

Saves the content of the buffer into a
different name onto disk.

Clears the buffer and starts a new buffer.
Lists files in a specified directory.

Lets the user execute the DOS command
without exiting the software of Superpro.

Exits the software.

Figure 1.1 File
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1.1 Load

This will load the text file from disk. This is not loading any data file
for programming. The file name can be as long as 40 characters.
The wildcards such as * and ? can be used, and in that case the
files in that range will show up. An entry among those files can be
highlighted and selected by pressing <return>.

[
After loading, the users can start editing right away. If users try to
load another file when there’s a file already in the buffer, a message
asking whether the existing file to be saved or not will be displayed.

i
dUs
Quit Alt-xX

Figure 1.2 Loading Algorithm
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1.2 Save

This will save the content of the buffer with the name it was called.
If there isn't any name given "NONAME.D" will be given, and users
will be given a chance to change it to an appropriate name. Please
be cautious not to overwrite.

Figure 1.3 Save

1.3 Save other name

It saves a file in the buffer with a new or different name. Users will
be asked for a name.
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1.4 New

This deals with the buffer and prepares for the new file. When this
menu is invoked if there is a file already n the bufter, the software
will ask whether it should save the existing file or not. The default
name for all unnamed files is * NONAME. D"

1.5 Directory

A path for a directory will be input and the files in that directory will
be listed in the screen. If you don't type any character and press
<return> the files in the current directory will be displayed.

File I:Ri{3 onptle  Uption NONAHL , D
Load | ]
Save F2

sale other nane
Neu

N\, #
INT
SP.BAT
AN

B(CoLltA. (1

SPCONFIG.SP

Figure 1.4 Directory
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1.6 DOS

Without exiting the software users can execute the DOS
commands. To return to the software, please type "EXIT" on DOS.

C:\SP\BINAG
Type EXIT to refurn to Library Gensrator . . .

Hicrosof ¢ (R) MS-DOSC(R) Version 3,38
(C)Copyright Hicrosoft Corp 1981-1987

o e A A s
Sobhbnhhnhhinnhnn
P

o
rFrxrxxxxxITIIXIIXEXTZ

A1)
N NN N N S S S e S S S e S S

Figure 1.5 DOS

1.7 Quit

It exits the software and returns the software to DOS. When the
current file isn't saved the software will ask whether the file should
be saved or not. Before exiting, the <oftware will save all the setups
and selections in a file called "lopsconf. ag".
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2 BUFFER

This menu will manage the all kinds of data such as JEDEC fuse
maps, and HEX files:

Load Loads the input file for programming
Data Edit Data will be viewed and edited.

Caution : If "compile Default form" is set
"PLD" a screen for bit map will be displayed,
and if "compile Default form" is set "Rom"
then the buffer for HEX files will be displayed.

Source Edit DCL (Device Control Language)

External Edit This is used for GAL and Single chips. For
GAL this is used for MES and UES read. For
microcontrollers, it is used for encrypting
tables.

Vector Table This will read a vector file and edit and test the
vectors for PLD's.

1
e Edit 11
ral Edit Ctrl-I7
or tahle Ctrl-I8

. ‘ 1
funct\g s0u

Bdh st dh it
Data_conpare
%mto ¥

ncryption
' Securftu
Aanuf aclurers
AHD
INTEL

ﬁeuices

Figure 2.1 Buffer
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2.1 Load

This will load binary files and JEDEC files. When this menu is
selected a box for a file name will be provided. After a data file is
loaded. The data will stay in the buffer unless other files are
invoked, or a device is read.

If "compile-Default_form" is set for "PLD" then files with the suffix of
"JED" will be selected. If there is no file, an error message will be
displayed. Users can type the exact name to select. Or users can
press <return> to list all the files and highlight to select for loading.

If "compile->Default form" is set for "ROM", then a box for HEX file

name will be displaygd. For loading HEX files the size for the buffer
is 64K byte.

| — !n!er Jeiec 1

€, JED
u;&z&m&sﬁmmmm

¥ Fuse su . ~ {44 # others ]
: Internal Security Fuse : {Uerify availahlel
: SYHBDI. H MIN  TYP MAX | UNIT
................................... +-__-_.._--_-_--_--_-_..’__-___-..___.._.
% UPP Pro ranning supply voltage 1290 1275 13.68 } U
% Uhh High-level contral volotge 12.58 12.75 1}.00 U
* UCC Operating supply volta? 4.70 5.8 5.20 U
¥ UCC Progrannt supplq voliage 5.79 6.88 6.23 v
N Pulse linit count - - )
N Pulse nultlpller ] - -
¥ P % linit 8 - -
% § Loca ion count for retry - - 9
% UPcnt Uerify protect pluse count 2 - -
% PPy Base progran plse widlh 8,99 1.8 1.65
l ) s _M

Figure 2.2 Bufier Load
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i T Conpile  Option — RETISC0.D e L :'u
¢ FIRST|[Toad T, all ok ! '

* ror

: File type invalid 1! (ESC) Jfigs o
s O

¥ TI-EP1818

B 4 5 14 5 S B T A 1 S e e L e S PR e
¥ [44 * others ]

* [Verify avatlablel

* ________________________________________________________________________
H SYHBOL i HIN TYP HMAX | UNIT

', _____________________________________________________________________
% PP Pro ranning supp 'i| valtage 12.90 12.75 1].60 U

£ Uhh | Higholevel contr wololae | 1230 127 1ye | 0

* UCC Operating supplg vol a? 4.78 5.08 5.20 v

+ UCC Progrmm supplq valtage 5.79 6.88 6.2 v

N Fﬁlse linit count - - 3

N lse ltlpller K] - -

P Retrlt init 8 - -

% § ion count for retry - - 50

% UPcnt Uerify protect pluse count 25 - -

X PPw Base progran plse width B.95 1.8 1.85

Figure 2.3 Error when loading JEDEC file

2.2 Data Edit

After loading a data file from disk or reading from a chip, data will
be stored in the buffer. The data will be viewed and edited.
Depending on the mode selected in “compile->Default_form"
different buffers will show up.

If "ROM" is chosen, the buffer for the JEDEC fuse map file will be
displayed. With "PLA" chosen, a screen as below will be displayed.
There are three numbers displayed in the lower box. The first
number is the number of fuse blown and the second is the

checksum, and the last number is the position of the cursor in the
buffer.
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Buffer

fu

4
6& 08440 2008000

da ?BWOMHIUMUI?’W?””?’! 33333333
i 812345676901234567098 1234567690 123456789 |1
86000000000080080000 |1

69 360 90868
. | 89320 2002A0AABAAAAAAA60BAAARAAARR0GA06AARA0AD |
fa| 88368 300 &

308200000000000200000000808608 |
08460 8000000000020060000002000000080800800080008
78520 BHAAAGAARAAAANAARGAAADAABKNEREAAADAEAGAR
28560 2600802200
08660 dpABEARAGORAGABA00RAO0AADRAAREAOOEA0EE

200082008200020080008006080000

TL%N és fﬁ% g”%% R fﬁ:ﬁ M gﬁ """ ﬁ %[)RSL:)’R POSTTION - 80080

A v Home

Figure 2.4 Bit Edit (PAL/GAL)

The keys for edition are as follows. (FAL,GAL)

Arrow keys
1

0
Home
End
PgUp
PgDn
CR
Ctri-R

Ctri-N
Ctrl-PgUp

Moves up, down, left, and right

Input logic high

Input logic low

To the left most position on the current line
To the right most position on the current line
To the next page

To the previous page

To the first columr.n of the next line

Copies a block and transfers it to a desired
address

To the last page of the buffer allocated
To the first page
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CHAPTER 2

Ctrl-Home To the first column of the first row in the current
screen

Ctrl-End To the last column of the last row in the current
screen

Esc Exits from the editor screen

eC
c.la

fu

il atd

890123456789
8 0008008860&0

=3

S ource Start Fuse
Source Fuse :
Iarqet Slart Fuse

b
be

00080060 HBDINAARHADNBRRIG
amamam«momaammamsmo
a%emamomaemmamomoma

§§§§§§§§§§§§§
§§§§§§§§

a
8
8
8
8
8
8
8
)
8
)
8
8
8
8

2000000020600200200000000
2600 000000000000000090000000000000000000000
ARt e R SR e AR 4 LR SR TR g i
(00 COIRT - paas C R
EDIT XEY : » 4 &4 v Howe End CR

e dode JoloTo To-lo-To Io-To-To To- To-to ]

223333333333 |k

“POSITION :

pa662

Figure 2.5 Citrl-R key (PAL/GAL)

if "ROM" is chosen in "compile-Defauli form" the data will be
presented both as hexadecimal and ASCI values.

The keys for edition are as follows.

Arrow key Moves to the left, right, up, and down

Ctrl-N Go to the new addres: and display.

TAB Toggles the cursor between Hexadecimal area
and ASCII area.

Home To the first column of he current line.

End To the last column of the current line.
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PgUp
PgDn
Ctrl-F
Ctrl-E
Ctrl-Z
Ctrl-PgDn
Ctrl-PgUp
Ctrl-Home
Ctrl-End

ESC

To the previous page

To the next page

Fills the data with the specified value

Scroll up one line

Scroll down one | ne

To the last page

To the first page

To the first colum of the first row of the screen

To the last colum 1 of the last line of the current
screen. :

Exits the data buf er screen.

1

r
Address Hex Decinal - ASCIT value
8806388 6B A8 94 6D B3 5B A 5P 9A 82 93 Il 87 2t 8L IE vi.[.Pu..t,
0008318 FFEFFFFFFEFFFFFFFFFIFFFIFFFEEFTIT  covviiiviinnnins
P8p8328 FEFFFFEF FFFFFFFFEFEFFEFFFEFEFF IR .ovvvvs Cheriaies
9800338 T IF FF IT p‘ FEFFFEFFEFEFFFEFEFEFFEE o oviiviiiiinnes
0006348 FF FEEFEFEFFEFRFETEIFFFFFFFREEEFERE  ovviiiviininin
0806338 FEFEFEF FEEFFFFEEFEFFFFEFFFEFFFE T oooviiiiivnnins
0806368 FF EFE FFFF FEEFFF FF FEFF FEFFFEFFFEET o vvivivviineens
aaea3va AF C3 1L B8 80 25 C5 16 5B 88 CD 21 IF IE B 84  .t.3.44.0.=!, .3,
088388 25 C5 16 Sr 80 Cb 21 IF IE BB B 29 (S 16 63 8@ ._.=,...1.AT.C.
0996398 CD2{ IT IEBB A6 25 CS 16 67 MR CD 21 LFCB C7 =l.3.% JF..H
08@83A8 86 81 89 68 88 CB CB B4 40 BB 82 @ CD 21 CI B9 .u,..w @]. =1
800388 1E 0@ 98 BA 3D 8@ 2E 8E IE C7 81 EB E9 FF BB @3  ..fl=..A.L.30.1,
08063CA 88 58 94 6D A1 A8 AC 8@ BL 2E 8F 86 CS 81 2€ 8F .PU.....'._»-E..n
0808308 86 CB B1 2E 8C 1E CD AL FC BE @6 70 06 BE 68 &8  .3..1.=. A_..(.ig.
PARA3EA 32 E4 26 fAIC 48 AC C5 B7 D6 93 8B 36 75 A8 8] C6 Zf&iﬁ.'!tsm?lsu. }
pBAB3Fd @82 B9 A1 DA 6D JE 7D 6@ B3 72 {1 BE 86 77 8@ 8B  .4..9)}..r.H.ua
Ctr1 N New address Ctrl Fill data TAB Change node
Howe Doun Pqlp Pgbn CIrl_E Ctrl_Z Ctrl_Pglp Ctrl_PgDn

Figure

2.6 Edit Screenfor ROM & Single



CHAPTER 2
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Figure 2.7 Ctrl-N in Edit Screen
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Figure 2.8 Address Shift by Ctrl-N
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Ctrl
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CHAPTER 2

2.3 Source Edit

This is used when a user writes an algorithm using DCL (Device
Control Language). After the "Source Edit" is selected a screen
such as below will be ready. The editor keys are explained below.

4
SBHC04
29764
58065
D36CE3A
23668
D3865H
053664
Chivs = NCL, ALz, A7, 06, 45, M, 63, (2, AL, 60, 10, B, 12, QI,
P = ML e T pe P ™Ml ol R Ra NCo. i, Vo
ndivS = Uc
e

|nt Failf (huhb, hulb, l1uhb, lulh, tnp)
{nt hwhb, hulb, luhb, lulb, tnp;

int high, low;

Figure 2.10 Source Edit

Moving Cursor

Arrow Keys Move Up,Down, Left, ar d Right
Home To the first column of the current line
End To the last column of the current line
PgUp To the previous page

PgDn To the next page

Ctrl-w Scroll down one line

Ctrl-Z Scroll up one line

Ctrl-F Scroll one column to the left

Ctrl-G Scroll one column to the right

Ctrl <- Scroll one word to the left

1-14
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Ctrl -> Scroll one word to the right
Ctrl-PgUp To the first page of the file

Ctrl-PgDn To the first line of the screen

Ctrl-End To the last line of the screen

Ctri-QP To the previous position of the cursor

Insertion & Deletion

Ins Turn on / off the mode of insertion

Enter Insert one line

Ctrl-N One row will be created in front of and the back
of the cursor

Ctrl-Y Delete a row

Ctrl-H Delete one character

Del Delete one character

<- Delete one character

Ctrl-T Delete one word

Ctrl-QY Delete a line after the cursor

Block Command

Ctrl-KB Indicates the beginning of the block
Ctrl-KK Indicates the end of the block
Ctrl-KC Copies the block indicated

Ctrl-KV Moves the block selected

Ctrl-KY Deletes the block selected

Ctrl-KH Deselects the block selected
Ctrl-KR Reads the block

Ctrl-KW Writes a file with the block selected

1-15
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Searching and Replacing
Ctrl-QF Searches for one staring

Ctrl-QA Searches for the string and replaces it with the
correct one

Ctri-L Repeats the command

Option for Searching and Replacing

G If this is selected, searching and replacing will
be alone continuously

Searches and replaces backward

Searches only for the exact string

B

W

U Case sensitive search

N Replaces without asking
?

? or * Wild cards



BUFFER

2.4 External Edit

This will manage the Encryption table for 87 series Microcontrollers
and MES for GAL. The buffer for HEX value and ASCII field will

show up. The editor keys are same with the keys used for Hex input
file.

RO Buffer AT 12404,
s d1

Address Hex Decimal — ASCII value
89APAAR 11 11 11 11 112222 2 2k EEFFFEFEEEFEEE ... LA
@Beeald FF EF FE EF FEEE FEFF EEFEFEFEFEEEEEEE  ..oiloiiie.
P8A0828 FF FE FEFF EFIEFEFFEEFEFEFEEFFEFEER  .oooiiiiinnin.
oBeea3d FEFEFEFFEEEFFEFFEEEEFEFEFFFFFLEE  oooocioiiniiin,
0pp0e48 FF FEEF FF FEEFFFEEREFEFEFFEEEFEEEE oo
peeees® FFFEFFFFFEFEFLFFEEFFFEFFFEFEFEEE  ooooiiiiiins
@8APeE8 FE FF EF FF EEFEFEEF EEFEFEEFEEFEEEEF  L.iioiii.iiiL.
P8@eA7 EF FFFFFF FEFEFEFFEEEEFEEFFEREFEEE  .ooooiiiiiei..
9800888 FF FF FEFE EEFEFTEEEEEEFLEFFEREREEF  oooiiiiiiiinn.
paeeedd FE FEFFF FFEEFFFEEFEEFEFEEFFEFEFEEE  ooovvioiiiiiiins
Bepend FFEFFFEFFFEFEFLIFIFFFFEFFEEREILET  oooovvviiviins
@aepaRd FF FE FEFF EFEFEFEFEERFFEREFEREEFEF  .oooiiiii..
@896ACd FF FEFFFF FEFEELEFEEEFFERFEEEEFEEE  ..ooioiiiiinnn.
#8@0ADA FF FF FF FE FEFEFFFFFERFFEEFFEREFEEE  o.ooieiiennn.
@8ABRER FF FF FE FE FEFEFEEFFEFEFEEFFEEEEEEE  ...oioiiiio.i..
pooeera Ir Fr FF IT IT fF IT I 1130 110 1 30 ¥ T
Ctr1 N New address Ctrl Fill data TAB Change node

Home Doun Pqlp Pgbn Cirl E Cirl_Z Ctrl_Pqlp  Cirl_Pgbn

Figure 2.11 External Edit

MES (Manufacturer's Electronic Signature) contains information
about the device. Therefore, MES will not be edited in any case
but viewed as necessary.

MES (for GAL) contains information as below.

Cycle counter Number of programs done for a device
Algorithm revision History of algorithm revision
Master Bit 1: master, 0: non-master

If the device is a master device, the error
message will be displayed when users try
to program or erase the master chip.

Device code 8 bit device code ( for example : RAL/8H4
[code=27])



CHAPTER 2

When dealing with single chips, users can load the content of
encryption buffer in the external buffer and download it into the

device.

2.5 Vector table

J
This loads a vector table in JEDEC files for editing or testing. [f this
menu is selected, the buffer will be displayed as below. Pressing T
will initiate the vector testing.

58

Nk MK oMk M Mk e

—

Tpdav2Z X N H
Clel N Ctrl R Esc [T} : Execute Vec

1 @ Hone End Py Pobn R

p or Test
Figure 2.12 Screen for vector table
Editor keys

Arrow keys Moves up, down, left and right

Z Test for high impedance

X Don't care term

N Used for power pin (output will not be tested.
Ex: VCC, GND)

H Logic level high

1-18



BUFFER

1

e MG e A R m

e ™

C

1

0

Home
End
PgUp
Pgbn
Ctrl-R
Ctrl-N
Ctrl-PgDn
Ctrl-PgUp
Ctrl-Home
Ctrl-End
ESC

00088 XXXX BXN1IXLNHHHN
28869 XXXXXXX11LXNBXLNHHHLXHXN
28819 ........
uaall LI B I ) ’
081

Iest error |!

----------------

Logic level low

Clock pin

Input logic high

Input logic low

To the first row of the current line

To the last row of the current line

To the previous screen

To the next screen

Copies vector into the desired location
Jumps to the indicated address.

To the last page of the file

To the first page of the file

To the first column of the first row of the screen

To the last column of the last line of the screen

Exits the screen for edition

ERROR —
........ 1101111018 INDKLLHHHHXLXN. .. .. ...

)it v2 X NRLCIL @
Cirl N Ctrl R Esc [T] : Execute Vec

e

Higne Fod Pyl 'TPglt)”ﬁ;CR
or les

Figure 2.13 Vector Testing (Press T)




3 COMPILE

This big Menu has three submenus as below.

Compile & Run 'Compiles the file of an algorithm written with
DCL (Device control language)

Create Library  Produces the obiject flle with the suffix of "lef* to
be recognized by the user interface software
"SP.EXE".

Default - form Determines whether the chip is a PLD or a
memory chip

3.1 Compile & Run

This compiles the DCL source file with the suffix of “d". The
compilation is done with the file currently loaded in the source
buffer. If there is an error, the error message will be displayed with
the line number.

If the compilation is successful, the display of manufacturer will
show up. Then a user can select the manufacturer of interest.
Automatically the part list of the manufacturer will be displayed as
shown in the figure below.
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vvvvv

* Tuse
* Internal Security Fuse

PALCEZOYBH_15
PALCE2BYBH_25

Figure 3.1 Compilation & Run

utter  MUL)IITHE Uption , R.GeBVd.D a3 dul

- - e -

declaration
4ataunlt + bif

Figure 3.2 After a successful compilation

1-21




CHAPTER 3

tle  Buffer HoJIRTM Option

ﬁevnces
RN.H

Figure 3.3 After the manufacturer is selected

After the device is selected, a big screen which contains menus for

various fucntions and informations for down (up) loading will be
displayed.

This menu will display a screen for all the pertinent information for
programmings. There are five fields such as functions, message,

address, repeat, and environment. Each field will be explained
below.
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TN Conpile BEVIELD)

4
Chip Start 88888086
- Chip End : 8008a3FF
[ Y Uertf Duffer Start . £0030002
Blanv check Buffer End : 0ODO3FF

Data_conpare
{ Current ADDR : 00D3D0DA

Current Gang : 1
EnU\runnenl

HFG_ : AHD

TYPE : D27535

SPLIT: Byte

GANG : |

CHECKSUM : 6995

eat
YEJ '

Coun?

Figure 3.4 Function Select

Function field

Users can perform all the possible functions for implementing
devices such as programming, reading, verifying, blank-check,
data comparison, automatic programming, encryption and security
programming.

Repeat field

Repeat, Delay, and Count will be recorced.

Message field

Error message or programming result will be displayed.

Address field

The informations about the chip and buffer address, current
address, and the gang number selected will be displayed.
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Environment field

The information such as check sum, the number of gang selected,
the way of byte splitting for programming, the name of a
manufacturer and the part name of the device selected will be
displayed.

Note: There are only three ficlds which are necessary to be accessed.
They are fUnctions, Repeat, and addrEss. To go into the each section
users need to press Alt and the capitalized character of the section title
wanted. For example to change the start address of the buffer for
programming users have to go into the address field and type over the
start address field. To go into the address field users must press Alt-E.

A. fUntions

1. Program

This downloads the data in the buffer onto the chip. The size of the
buffer is 64k bytes ranging from 0 ~ OXFFFF. "Verify" function will
be performed after programming. If there is an error, the error
message will be displayed with the address where the error
occurred. Any other result will be displayed in the message
section.
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ile  Burfer KA JJU[W Uption :6z0Ud. D ,
* Ipwpqd L Bt 5 |
* Tpwp-hel Bulk ell 404 95 108 185
¥ zooozo nctions ~ essaze aadriss
' RESULT : FRIL ! Fuse  No © 2904
decla ead Pin No 29

rify Iwvalid 1D ¢
Blank _Chack
Sacurity

Erase Curcent ADDR : 00023002
Rato - Curvent Gang © 1
’ : Enviroment

HFG : LATTIC

TYPE ¢ JRALI4LO
SPLIT: Dyte

GANG @ 1
CHECKSUM © 5792

Repeat DLOW COUNT: 524332
Papeat .

Dala
Coun?

Figure 3.5 Program (PAL/GAL)

In the "addRess" section the address will be increased while the
chip is being programmed or verifiec. The start address and the
end address of the buffer can be corrected in the addrEss section.

2. Read

This reads the content of a chip into the buffer. After reading is
done, in the address section, the checksum of the data will be
displayed. If the chip is a PAL or a GAL, the blow count will be
shown also. '

When 'a GAL is programmed the device should match the
manufacturer and .the part name selected by the software.
Otherwise, an error message will be displayed and the chip will not
be programmed. If the security fuses are blown in a PAL or a GAL,
the data read from the Chlp will be ali 1's or 0's regardless of what
the content is.
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If the chip is ROM or Single chip, the data between the start
address and the end address will be read into the buffer. The
address being programmed will be displayed and the message will
be displayed in the section of "message"

U Conpile BVIECT
K

- essaae - addriss

RESULT : SUCCESS Ekgp stirt : 9anaaena

1p e :

1 Uerify Read OK! Buffer start !
Blank_check Buffer Ind : 800333FF
Data_conpare
fato Current ADDR : 22023308

Current Gany @ 1

Enﬁmrunnent

HEG .
TYPE . D27835
SPLIT: Byte

ANG 1
CHECKSUM . FCoa

Repeat
Repeat |
De a? '

Figure 3.6 Read (ROM ’ Single)
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3. Verify

This compares the content of the buffer and the content of the chip.
If an error occurs, it displays the error message and the address
where it failed. If the chip is a ROM of Single chip, it verifies
between the start address and the end address. The address being
verified will be shown in the screen, being increased.

g

1
Di

8
nctions
PrOjran

~

~EZ

- -~
<
t 3

E!

ank_chec
Data_conpare
Aato

a
@
i
e
i
e
3
{

Repeat
Refeat v gl
Da a? . £00
Counf : 201

urter KO )J0(HW Uption

pesaye
RESULT SUC?ESS
Verification OK!

addrLs

Chip Start @ eeaaaaaa
Chi d aeaaa3rr
Buffer Start : 8008920
Buffer Ind GOBEEBFF

Current ADDR : €ORIY30D
Current Gany : 1
Envivounent
: A

HIG

TYPE : D27535
SPLIT Bute
GANG

CH[CKSUH ' 6933

Figure 3.7 Verification
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4. Blank Check

It reads the content of the data and compares it with the blank
characters. if the chip is not blank it will display the discrepancy
with the address. If the chip is a ROM or a Single, partial blank
check is possible by indicating the start and end address.

1le  Bufer KAOIRCW Opfton

@Store] X lﬁﬁ
Unctions essaee addrlss
Proaran RESULT : SUCCLSS Chip  Start !
Chi End
Blank check OK! Buffer Start : 20080
Buffer End  : 0BD2B3FT
Auto” Current ADDR @ 00022308
Encryption Current Gang | 1
Security Envlrannent
)} MG : AH
) TYPE . D87C521
[% -- SPLIT: B
int GANG
{ CH[CKSUH . 6995

int Repe.u
int Ra eat

int s;.z Cmm?

fai lenlly
thp = UH
@S¢ l
Please wait. Con Illn , Line: 00393 Function: natn

Figure 3.8 Blank Check
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5. Data Compare

This menu only applies to the ROM's and single micro-controllers.
This is the same as "Verify" menu except that this will generate the
file which will contain all the differences between the data of the
chip and the buffer. After the execution of the menu of "Data
Compare” the file name, which is the name of a device selected,
with the suffix of "cmp" will be created in a current directory.

For example, if AMD 27256 has been selected in the softwre, the file
created will be 27256.cmp. The file called 27267.cmp can be
viewed in a regular editor and contain all the differences between
the data of the chip and buffer. Not like the "verify" it will not stop in
the first difference it encounters, but it will continue checking.

8Se ala_conpare
in Auto ADDR

v

Figure 3.9 Data Compare
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6. Auto

This will execute many menus in a sequence. If the chip is a PAL or
Gal this will execute Erase, blank check, program, verify and
security.

If any of the menu is interrupted by an error, the next step will not
be executed. If the chip is a ROM or Single chip this will execute
Blank check, Program, and Verify. For the series of 87 Single
micro-controllers encrypting is possible too.

Conpile Bt 0 ‘Hil: ) ) SfaloL

or{ i-9; 1 L

0ExtStore onpile n gil
Ex | B

) D+
} : ock O
@Sel Q : B on U
tnp 0

init 0
for(
{

-
-
-

o "I D =D e

Flease yalt.

Figure 3.10 Auto
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7. Security

If the security bit is programmed the chip will be recognized as a
blank chip. Also, programming will not be possible. The security
function will apply only to PAL's and GAL's.

8. Encryption Program

This only applies to single chips. This will program the content of
the encryption table onto a chip. The content of the encryption
table can be loaded, saved and edited.

Once the data of encryption is written the data in the main buffer
will be Exclusive NORed with the data in the encryption table. [f
there is an error, an error message will be displayed.

e Bufe Conpile BETIAT Hik ) 0 4vB4
or

=B 1
AExiStors onpile n 1
Ex Unctic 55 ae

Figure 3.11 Encryption
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9. MES Read

in  GAL, Manufacturer's Electronic Signature contains the
information for the chip. The data other than the main data will be
assigned to the external buffer, and can be viewed through the
menu, "Buffer -> External Edit".

B. Repeat

This determines the number of executions for a function to be
repeated.

Cm ‘lg 1 0 R HB ) 3 Safel
or{ iz8; 1
AExtStore |[Compile L ¥un,
Ex U 0 p
af
}
} \
@Set D 0
inp Auto
intt 0
for( :
{

P . X
<
-

Figure 3.12 Repeat

1. Repeat

Users can determine the number of repetitions.
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2. Delay

When users repeatedly use "Function Select" to program the same
kind of devices many times this sets the time for pause between
executions. In the pause a chip can be replaced.

3. Count

The count of chips programmed will be displayed

C. Message

The message for success or failure will appear.

D. Address
Conpile BB 0 “Hel: ) ) 3104
or{ t=8; 1
GExtStore onplie n i
Ex l 0 g
T 0003
} P A 1003
} D er start HIGLOE
D A B o v 0 ud
8Set §
tnp
intt 3 A S B SRPPRRPEESE A Pl L B

Figure 3.13 Address
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1. GAL

In programming GAL, this will show the number of fuses and pins
of the chip in question, and it will show the current address which is
being read, verified, compared, and etc. Also, the number of gangs
selected will be shown.

2. ROM

In programming ROM'’s or Single microcontrollers, the entries in
the address box will be displayed as explained below.

Chip Start

The address in the chip where programming will start will be
designated.

Chip End

The end address where programming will stop will be designated.
Hexa decimal values will be input. The address bigger than the last
address of a chip will not be accepted.

Buffer Start Address

The Start address of the buffer to be programmed will be
designated.

Buffer End Address

The last address of the buffer to be programmed will be
designated.

The address increment and the number of gangs will be shown as
in programming GAL's.

E. Environment

The information such as check sum, the number of gang selected,
the way of byte splitting for programming, the name of a
manufacturer and the part name of the device selected will be
displayed.
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3.2 Create Library

This will generate an object file with suffix of "lef" from a source file
from the suffix of "d". The object file needs to be created to be
recognized by the user interface software, SP.EXE. This will be
possible when there is no error in compilation and testing is
successful.

Therefore, this should be executed after the execution of "Compile
& Run" menu. Users of SP need files with the suffix of "lef* and
library files generated by the software called "LG. EXE".

or{ 1=8; 132 -
Conpile & Run IS
Mrray ?.# »Iﬁlifﬂ ﬂi‘-ﬁf
0Extinc 1, ef alt M

85et B_HRDDR B_LADDR;
tnp = tan

f{oru-émn 1<-}:,me i+)
@Dlsplaa 68 , 1,

if({ == S_LHHB ) saddr = S_LHLB

else saddr = B,

1f( i == E_LWHB ) eaddr = E_LHLB;
paddr = Bxff;

QOT(J ssaddr)j(zeaddr;j++)

80ut AIB..7), .
00ul RST i’
00ut PSEA

Figure 3.14 Create Library
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3.3 Default Form

In this menu device type is determined. Depending on the menu
selected different menus or buffers will be displayed. There are two
choices: ROM and PLD.

8Set DB_HADDR, B_LADDR;
lnp : lnPZ 0,

f(or(l-m.uun {(=E_LKHB; i ++)
l!Dlsplaa 68 9 l
l (== S_LI-I{B ) saﬁr =S LHLB,
|f( i == E_LWHB ) eaddr = E_LWLB;
else 4 eaddr - Bi}%.
for(.rsaddr J(zeaddr;jt+)
@0ut AI0..71, d:
i

80ul RST
80ul PSEN

Figure 3.15 Default Form
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This menu deals with subsidiary or environmental setups.
There are six submenus as below.

Interface port Selects the appropriate port address

Directory Specifies the directorys for the system and
the files to be output.

System variable Sets the number of gangs, word format,
and the external mode

Environment When PLD's are dealt all the relevant
options will be set.

Save configuration Current setups will be stored for the later
retrieval.

Coad configuration  Setup files stored will be retrieved.

Externfirray [11 = tnp|l
AExtInc 1,

}

85et UNDR B_LADDR;
tnp t P2 =

f(or(i §umn (= z_um i+e)
@D\splaa 68 i

ifCi =z S_LHHB ) saddr = S_LHLB;
else saddr = 87

1fC 1 == E_LWHB ) eaddr = E_LHLB;
slse paddr = Bxff)
ior(J'saddr sd(ceaddr; j++)

@Out Q[O 71, a}
00u 8 ,

B0ui FLd )

t1-Help }6-Ldi - on jle F/-Crea g-Hemut  Insert Inden eis: U

Figure 4.1 Option
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4.1 Interface Port

This should select the port address which matches the port in the
interface card. There are 8 port addresses. When the port
addresses between the software and the interface card do not
match, an error message will be displayed.

However, there are many factors causing the communication error.
Therefore, users should check installation procedures and
connections by referring to the chapters for introduction and
installation in Superpro regular manual. To abandon the error
message press the escape key.

il :
@ExtS(ore {n
Externfirray [11 = twp
GExtInc 1;

}

et n,mnnn B_LADDR;
tnp tan :
intt

ior(l"g_l.lm {(=E_LWHB;i +4)

@Displa 68 9,\
80uf 3 1, 1;

ifC i =z SJJHB ) saddr = S_LHLB.

else saddr
if( i == E_LWHB ) eaddr - [ LMLB;
else saddr = Oxff;

fFor(j=saddr;j(zeaddr;jt+)
e0ut 48..71, i
ﬁ 1 @d.:

80ut RS
80ut PSEN

L)

Figure 4.2 Interface port
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4.2 Directory

.)',"

1{(optlon o=
@0ut GND, 8G;

Systen director C:\SP\BIN
@0ut VCC ; ﬁmw“ﬂ_
80u NC[é..m,EZ; nter Output dirvectory -
aQut AC(B..51, o 5|C:\SP\QLGO |..
0uf ARIA,.71, 84U : : ‘ ,
Qut D[e..7]," ez T T 2
80ut PGH, TR
80ut UPP, 8
80ut YCC 8L;
a0uf AC[A..5], OL;
@0ut ARCA..7], OL;
60ut PGH, 8
80u UPP, 8L
@0u @0,
8De ag 168 8Us
fRaisin vﬁ? 5 .08, 12.75, 108;

Figure 4.3 Directory

A. System directory

The directory where the executable (AG.EXE) is specified

B. Output directory
The object file with the suffix of "lef", which is generated after the

execution of "Compile->Create Library", will be stored in the
directory specified here.
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4.3 System Variable

This deals with the number of gangs, word format, limit of
program, blank character and extern mode

A. Gang & Word Format

)

This menu determines the number of gangs and the type of word
format. The word format command will configure the way of
retrieving the data in the current buffer. The number following the
capital G in the menu is the number of gangs selected. There is an
optional four socket adapter for purchase. This is based on the
assumption that users use the four socket adapter. The four socket
adapter will program each gang serially.

Bufrer [ATIACEN Option
| TH

tS(ore {np; Interface port 260

ernﬁrnu hi ST Divector

thic 13 mmimm—
} :
@Set B_HADDR, B_LADDR; l!“&,‘ ,‘l{* i3
tnp z tnPZ 8; b -Lven wor

¢ GL-0dd word
f(om-éma 1<-umn it) T Gl Douhle word @

-Double word 1
@Dtsplaa 68 , -Double word 2

\ -Douhl
if({ == s_mm saddr ouble ward 3
else saddr
lf( == E_LKHB ) eaddr

else . eaddr
%or(J:saddr'J(:nd«lr:JH)
80ut Al8..7), d;

@H;

80ut RST
80ut PSEN

1le
or

0Ex
Ext
8Ex

s

Figure 4.4 Gang & Word Format
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1. G1-Byte

This is for one gang and programs a byte (8 bits) at a time.

2. G1-Even Word

It is used for one gang and processes two bytes (16 bits) at a time.
Since "Even" is indicated it will program the even bytes. The
definition of the even byte will be explained as below.

(Example)

Given:

Address of Buffer Data of Buffer
00 01

01 23

02 45

03 67

04 89

05 AB

06 CD

Result after programming :

Address of Chip Data of Chip
00 01

01 45

02 89

03 CD
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3. G1-Odd word

It is used for one gang and process 2 bytes (16 bits) at a time.
Since "Odd" is selected, it will program the odd bytes. The example

is as follows.

(Example)
Given:
Address of Buffer
00

01

02

03

04

05

06

07

Result:

Address of Chip
00

01

02

03

1-42

Data of Buffer
01

23

45

67

89

AB

CD

EF

Data of Chip
23
67
AB
EF
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4. G1-Double word 0

This is used for one gang and processes 4 bytes (32 bits) at a time.
This will program the data of the buffer in the addresses of Oth, 4th,
8th, ..... and so on.

(Example)

Given:

Address of Buffer Data of Buffer
00 01
01 23
02 45
03 67
04 89
05 AB
06 CD
07 EF
08 FE
09 DC
0A BA
0B 98
0C 76
Result:

Address of Chip Data of Chip
00 01
01 89
02 FE
03 76
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5. G1-Double word 1

This is used for one gang and processes 4 bytes (32 bits) at a time.
This will program the data of the buffer in the addresses of 1st, 5th,
gth, ..... and so on.

(Example)

Given:

Address of Buffer Data of Buffer
00 01
01 23
02 45
03 67
04 89
05 AB
06 CD
07 EF
08 FE
09 DC
0A BA
0B 98
oC 76
Resuilt:

Address of Chip Data of Chip
00 23
01 AB
02 DC
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6. G1- Double word 2

This is used for one gang and processes 4 bytes (32 bits) at a time.
This will program the data of the buffer in the addresses of 2nd,
6th, 10th, ..... and so on.

(Example)

Given:

Address of Buffer Data of Buffer
00 01
01 23
02 45
03 67
04 89
05 AB
06 CD
07 EF
08 FE
09 DC
0A BA
0B 98
oC 76
Result:

Address of Chip Data of Chip
00 45
01 CD
02 BA
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7. G1-Double word 3

This is used for one gang and processes 4 bytes (32 bits) at a time.
This will program the data of the buffer in the addresses of 3rd, 7th,
11th, ... and so on.

(Example)

Given: '

Address of Buffer Data of Buffer
00 01
01 23
02 45
03 67
04 89
05 AB
06 CD
07 EF
08 FE
09 DC
0A BA
0B 98
0C 76
Result:

Address of Chip Data of Chip
00 67
01 EF
02 98
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8. G2-Byte

This is used for two gangs and processes one byte (8 bits) at a
time. The same data from the buffer will be programmed for the two
gangs. When users read in this mode only the first gang will be
read and the data read will be loaded onto the buffer. But every
other functions will be executed in both gangs.

9. G2-Word

This is for two gangs and processes two bytes (16 bits) at a time.
The even data will be programmed in the first gang, and the odd
data will be programmed into the second gang.

(Example)

Given:

Address of Buffer Data of Buffer

00 01

01 23

02 45

03 67

04 89

05 AB

06 CD

07 EF

Result:

Address of Chip Data of Gang 1 Gang 2
00 01 23
01 45 67
02 89 AB
03 CD EF
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10. G3-Byte

This is for three gangs and processes one byte (8 bits) at a time.
All the functions except "read" will be applied to each gang. When
users read in this mode only the chip in the first gang will be read
and loaded into the buffer. All the three gangs will be programmed
with the same data.

11. G4-Byte

This is for four gangs and processes one byte (8 bits) at a time. All
the functions except “read" will be applied to each gang. When
users read in this mode only the chip in the first gang will be read
and loaded into the buffer. All the four gangs will be programmed
with the same data.

12. G4-Word

This is used for four gangs and processes two bytes (16 bits) at a
time. The even bytes will be programmed onto the first and the
third gangs, and the odd bytes will be programmed onto the
second and fourth gangs.

All the functions except "read" will be applied to each gang. When
users read in this mode only one chip in the first gang out of four
gangs will be read and loaded into the buffer. As the result of
programing the first and the third gang will receive the same data,
and the second and the fourth gang will receive the same data.
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(Example)

Given:
Address of Buffer

00
01
02
03
04
05
06
07

Result:

Address
of Chip

00
01
02
03

13. G4-Double word

Data of Chips in
Gang2 Gang3 Gang4

Data of Buffer
01

23

45

67

89

AB

CD

EF

01 23
45 67
89 AB
CD EF

This is used for four gangs and processes 4 bytes (32 bits) at a
time. The first byte will be programmed in the first gang, second
byte in the second gang, third byte in the third gang, and fourth in

the fourth.

1-49



CHAPTER 4

1-50

(Exampile)

Given:

Address of Buffer

00 01
01 23
02 ‘ 45
03 67
04 89
05 AB
06 CD
07 EF
08 FE
09 DC
0A BA
0]5] a8
0oC 76
oD 54
Resuit:

Address Data of Chips in

of Chip  Gang1 Gang2
00 01 23

01 89 AB

02 FE DC

03 76 54

Data of Buffer

Gang3
45

CD

BA

Gang4
67
EF
98
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B. Limit of Program

When users program chips, Superpro verifies each byte after
programming. If there is an error programming will be repeated
until programming is successful within the limit of repetitions.

Interface port

Director

) : -
} Gang & Hord Fornat  Gl-Buyte i
@Set B_HADDR, B_LADDR; Enter !\n{; ui T ——
(np = (P2 8] WE hrod s

for(|°§_LHHB t(-umn i+)
@Dlsplaa 68 ,

l{( i == S_LHHB ) sagjr = §_LHLB;

lf( i == E_LKHB ) eaddr = E_LHLB,;
+ eaddr = Bi%?,

ior(a-saddr sdlzeaddr;jt4)

@0ut A[D..7], i
Gt alf?

Figure 4.5 Limit of Program

C. Extern Mode

This mode should be turned off except reading 87 series with
encryption table. When the mode is on and users read the device,
the data exclusive-NORed between the data of the chip and the
data of encryption table will be displayed in the buffer.
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4.4 Environment

This has informations about column size, number of fuses, max
number of pins, edit auto save, and back up files.

Vouf 2, .0g,
ifoption == *p’ Interface port
else (] Directory

80ut GND, ; s¥sten variahle
80ut UCC &
80ut NC[A..131,67;
@0ut ACIA..5], &d; 5
80ut AR[G..7]1, &d; | Max of pin 48
80ut pfe..7]1, 6z, eDit auto save Off
80ut PGH, ol Backup file 0f f
#0ut UPP, o, , -
@0ut VUCC 6L;
80ut ACIA. .51, 6L
@0ut AR(B..7], €L,
80ut PCM, o,
80ut UPP, eL;
UC

Figure 4.6 Environment

A. Column Size

When users editing a fuse map, this menu determines the number
of input lines. The maximum number for this is 64 in decimal. If the
number exceeds 64 an error message will be displayed. If the
number of input lines is greater than 64, then users can divide the
number of input lines by 2 and enter it. This will reduce the number
of columns by half but double the number of rows.
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B. Total Fuse

When users edit a fuse map this menu determines the number of
fuses. A decimal number will be entered. The number of rows in
the buffer of a fuse map will be calculated by dividing the number of
the total fuses by the number of columns entered in the menu,
"Option -> Environment -> Column Size".

gite bubter  Conpile HyIiLL]

ou » W0,
ifCoption == 'p")  @Uout |NTEINEICIION
else (LTS Divectory
80ut GND, 8G; s¥sten variahle

344
.mm— 3

V(e o H ,
#0ut NCIO..131,87: Column cize 44 ¥
f0ut ACCA..5], &; WE
80ut AR[D..T), &, nfer Total fuse :
a0ut DrA..71," 87 42496 ]
@0ut PGH, o, - 38
@0ut VPP, &) ¥
80ut UCC 8L,
#0ul ACIA..51, 8L
@0ul AR(B,.71, 8L,
80ut PGH, 8,
80ut UPP, eL;
80ut VCC ;
@Delay 10a, eus;
BRajsing UPP us.aa, 12.75, 108;
s'

@De aa,

Figure 4.7 Total Fuse

C. Max of Pin

This specifies the number of pins in the device. The buffer of vector
table will be generated according to the number of pins entered
here. The max number of pins is 40.

D. Edit Auto save

When a user edits a source file with the suffix of "D", there are
occasions when he exits the software or calls another file. In that
cases, the software will ask whether the existing file in the buffer
should be saved or not. However, if "Edit auto save" is on the
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software will not ask the question, but saves it automatically in the
name it was called for.

E. Backup File

If this menu is on the back up file will be made when a source file is
edited. )

4.5 Save Configuration

Any setups in the option menu such as the value of interface port
and others will be saved in the file called "LOPSCONF.AG" to be
restored. If there is no file called "LOPSCONF.AG" the system will
create one.

4.6 Load Configuration

This will load a file which has the informations about the setups in
the option menus and reconfigure the system. If users don't
specify the name of a setup file the default file, "LOPSCONF.AG",
will be loaded for reconfiguration.
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‘BOOK I

DCL (Device Control Language)

DCL is written with C and an assembler. This has
many subroutines and functions to control voltage,
pulse width, and etc. Thus, updating devices is
extremely easy compared with updating in C
language.



1 INTRODUCTION

DCL ( Device Control Language) provides numerous subroutines
and reserved words to control pins to generate algorithms for the
chips. This will provide the utmost flexbility for generating
algorithm than any other programmer in the market (most of the
chips will be implenented).

DCL has all the necessary opertors and statements which is
enough to control all the pins. To make an algorithm the steps
below should be followed.

1. Write an algorithm with DCL source code using AG.EXE.

2.  Compile the source code using a menu in AG.EXE and test
to verify the algorithm.

3. Generate an object file with the extension of LEF using
AG.EXE.

4. Register the device using LG.EXE.
5. Run SP.EXE (user interface software).

Details for the procedures will be explained later.

1.1 Characteristics of DCL

DCL is very similiar with C and has many pin control functions. So
far we used C to generate algorithms for chips. That envolved lots
of mappings and calculations between the microprocessor,
pripherial interface adapter, and the socket pins of the
programmer. DCL, which is higher than C language, removed all
the troubles of mappings and calcultions. Thus the speed of
generating algorithms with DCL is too fast to be compared with that
of C. Also, in extreme case such as EPROM'’s one algorithm could
inplement 30 or 40 devices due to the utilization of pin control
functions. The characteristics will be explained below.
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A.

The structure of DCL program is consisted of the declaration
section and the function section. The declaration section will
define the manufacturers, the part names, the name of
functions, the name of each pin of the device, and etc. The
function section will list the functions for programming,
reading, verifying , and etc.

DCL doesn’t have pointers.

Only one dimensional array is available. Normally the address
pins and the data pins will be represented by one dimensional
arrays. Indexes of arrays can be written with or without
brackets. But to be used without brackets the index must be a
constant.

Example:
1. Address pins : AQ is same as A [0]
2. Data pins: DO is same as D [0]

3. A[i] is not valid since the index is not a constant. If it is
not a pin array the index should accompany a pair of

brackets.

ex) inti[4]
i0 = 0; ; not valid
i[0] = 0; ; valid

The name of an array will not be passed as a parameter to
other function.

The keywords for DCL will be case insensitive.
ex) DECLARATION or declaration

Parameters and variables will be case sensitive.
ex) Vpp is not same as VPP

Functions can be defined as integer type only.

Only the pin array can use two dots to indicate the range of
index. No variable will be used for rainging.

ex) PinA[0.7] ; Valid
Char i[0..3] ; Not valid
Pin A[0..K] ; Not valid

All the data type will be unsigned.



1.2 Before any Design

(Characteristics of Programmer)

Before writing an algorithms, users need to know the relationship
between the DCL and the programmer not to write an algorithm in

vain.

One thing you have to keep in mind that we call the top left most
most pin as # 1, the bottom left most pin as # 20, the bottom right
pin as # 21, and the top right most pin as # 40.

A. Ground

There are ten pins which can act as ground pins by the command
"@Out_pin name, @G,". These pins are controlled by PIA’s 8255 and
6821. Only the 20th pin has the relay ground which is the most stable
pin for grounding.

/ o iy seciitT)

ol
PIN # | Logic: 0 = Logic : 1
PIN1 | BASE + OAH bit 0 4| BASE + 0AH bit 6
PIN7 | BASE + 012H bit 0 &i| BASE + 0AH bit 7
PIN11 | BASE + 1AH bit 5 47| BASE + 0AH bit 1
BASE + 1AH bit 7
4| PIN20 | BASE + 10H bit 0 R | BASE + 10H bit1 * &%
PIN 23 | BASE + 15H bit 6 /+| BASE + 10H bit 2
PIN 24 | BASE + 15H bit 5 ,+| BASE + 10H bit 3
PIN 25 | BASE + 12H bit 2 53| BASE + 10H bit 4
BASE + 10H bit 5
BASE + 15H bit 4
PIN 28 | BASE + 19H bit 4 /| BASE + 10H bit 7
BASE + 19H bit 5
BASE + 15H bit 1
PIN 29 | BASE + 15H bit 0 23 BASE + 16H bit0
BASE + 19H bit 7
BASE + 19H bit 6
| PIN30 | BASE + 16H bit 1 ¢~| BASE + 0AH bit 3 |
! BASE + 1AH bit 1 !
BASE + 1AH bit 2
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B. Producing Logic Levels

SUPERPRO can produce TTL low and high to all the 40 pins using
three PIA’s (6821).

PIN 1 : BASE + 08H bit 1 PIN 21 : BASE + 2H bit 0j
PIN 2 : BASE + 08H bit 2 PIN 22 :BASE + 2H bit 1
PIN 3 : BASE + 08H bit 3 PIN 23 :BASE + 2H bit 2
PIN4  :BASE + 08H bit 0 PIN24 :BASE + 2H bit 3
PIN 5 : BASE + 06H bit 6 PIN25 :BASE + 2H bit 4
PIN6 :BASE + 06H bit 4 PIN 26 :BASE + 2H bit5
PIN7  :BASE + 06H bit0 PIN 27 :BASE + 2H bit6
PIN 8 . BASE + 06H bit 1 PIN28 :BASE + 2H bit 7
PIN9  :BASE + 04H bit 4 PIN29 :BASE + 4H bit 2
PIN 10 :BASE + 04H bit5 PIN30 :BASE + 4H bit 3
PIN 11 : BASE + 04H bit 0 PIN31 :BASE + 4H bit6
PIN 12 : BASE + 04H bit 1 PIN32 :BASE + 4H bit 7
PIN13 :BASE + OH bit0 PIN 33 :BASE + 6H bit 2
PIN 14 :BASE + OH bit 1 PIN34 :BASE + 6H bit 3
PIN15 :BASE + OH bit2 PIN35 :BASE + 6H bit5
PIN16 :BASE + OH bit3 PIN36 :BASE + 6H bit 7
PIN17 :BASE + OH bit4 PIN37 :BASE + 8H bit7
PIN18 :BASE + OH bit5s PIN38 :BASE + 8H bit6
PIN19 :BASE + OH bit6 PIN39 :BASE + 8H bit5
PIN20 :BASE + OH bit7 PIN40 :BASE + 8H bit 4
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C. Voitage Sources

DCL can control three voltage sources : V1,V2, and V3. V1 and V2
can range from 1.5 Volts to 25 Volts. V3 can produce voltages from
1.5 volts to 12.00 volts. V3 is designed to work as Vcc.

Note: Please try not to produce any voltage which is not specified.
That can produce sptkes and glitches which can destroy the chip in
testing.

There are seven pins which are not connected to any voltage source.
They are 2, 3, 33, 35, 37, 38, and 39. That means that those pins can
only produce TTL Low or High. If you have to produce super
voltages in the seven pins listed, you can't. If you make simple DIP to
DEP adapters, you can go around by floating the pin which requires
super voltage and connecting the pin to other unused pin which can
produce high voltage. Theye are also controlled by PIA's.
- -_— g N ﬁ/ . N
7 —/uxb‘”— 3 ,A-"’ﬁiy’j{;_i,{: _ ,/V((/f/)L ,Af’. P4 -7/{ 2w //
~ - // y i e - ;0 B /
(?7,47 A ,{Vuzvjf” LLK_J’Cg ) f}-if«;‘/ﬁ fL-C/' {../,.4);"3.,-\. 5.8 v
- o P

J— ") )
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V1 V2 a V3
“PIN 1 . BASE + OAH bit 0S¢
PIN 2
PIN 3
PIN 4 BASE + 018H bit 639
PIN 5 BASE + 016H bit 7}
PIN 6 BASE + 018H bit 73
PIN 7 CBASE + 012H bit 05%
PIN8 : BASE + 018H bit 04Y
PIN9 :BASE + 019H bit 0% BASE +01AH bit 05?
PIN 10 BASE + O1AH bit 6 4
PIN 11 : BASE + O1AH bit 5 %[5 BASE + O1AH bit 757
PIN 12 BASE + 014H bit0Q ¢
PIN 13 : BASE + 01AH bit 494 BASE + 014H bit1%
PIN 14 BASE + OT4H bit2¢
1 PIN 15 BASE + 014H bit 3.4
PIN 16 BASE + 014H bit 42!
PIN 17 BASE + 014H bit 54¢
1 PIN18 : BASE + 014H bit6 &
PIN 19 : BASE + 019H blt 2%| BASE + 014H bit 7%
PIN20 : >BASE + 010H bit 0%
PIN 21 : BASE + 019H bit 1.4} BASE + 018H bit 231
PIN 22 ¢ BASE + 015H bit 7 24
PIN 23 BASE + 015H bit6/%
PIN 24 BASE + 015H bits 4
1 PIN25 : BASE + 012H bit 25 BASE + 015H bit 42¢| BASE + 010H bit 5
i PIN26 :BASE + 010H bit 67 BASE + 015H bit 346
| PIN27 :BASE + 019H bit 344 BASE + 015H bit23
1 PIN28 :BASE + 019H bit 4ujc BASE + 015H bit 1 /| BASE + 019H bit 5
PIN29 :BASE + 019H bit 64<BASE + 015H bit0.3| BASE + 019H bit 7
1 PIN30 :BASE + O1AH bit 177BASE + 016H bit 1/ BASE + O01AH bit 2
PIN 31 : BASE + 016H bit 3¢
PIN 32 :BASE + 01AH bit 34} BASE + 018H bit 33¢| BASE + O1AH bit 4
PIN33
PIN 34 BASE + 018H bit 134 BASE + 016H bit 2
PIN 35
PIN 36 BASE + 016H bit 4
PIN 37
PIN 38
PIN 39
PIN 40 BASE + 016H bit5s
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2 DCL TOKENS

DCL has identifier, keyword, constant, arithmatic operators, Igical
operators, and etc.

2.1 Identifier

There are three rules for the identifiers

A. Variables will be consisted of letters, numbers and
underscore. Max 30 characters are allowed.

ex) _key, key1, key 123, P2716  :valid

P2764/L, i8, P2816* : not valid
B. \Variable names are case sensitive. Vpp and VpP are
different.

C. There are two kinds of variables: local variables and global
variables. A local variable will only be effective within the
function which declares the variable. The global variable will
be effective in the entire program. However, if a global
variable is declared again as a local variable in a function the
local variable will take the higher priority in the fuction.

2.2 Keyword

There are two kinds of keywords. One kind is for controlling pins,
and the others will be all the keywords which are irrelevant to the
keywords for controlling pins. The pin keywords will start with @ to
be destinguished with the regular keywords. All the keywords are
case-insensitive.

ex) @Outis same as @OUT.
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CHAPTER 2

A. Pin Keywords

Pin keywords can be catagorized into five kinds according to their
functions. This will be explained in details in Ch 5.

1.

Pin Keywords for reading and writing data.
@OUT, @IN, @W, @Z

Pin keywords for assigning values to the pins of a chip.
@G, @C, @L, @H

Pin keywords related to the voltages
@VOUT, @0, @F, @RAISING, @FAILING

Pin keywords related to the buffer
@SET, @LOAD, @STORE, @INC, @DEC

Pin keywords related to delaying time intervals
@ DELAY, @PINDELAY, @US, @MS

B. General Keywords

BIT, BREAK, BYTE, CHAR, CHIPS, CONTINUE, DATAUNIT,
DECLARATION, DEVICES, ELSE, ENDD, FOR, FUNCTIONS, IF,
INT, MANUFACTURES, PIN, VOLTAGE, WHILE

2.3 Three Kinds of Constants

A.

2-8

Numbers
Binary Integer : PrefixOb  ex) 0b1010
Decimal Integer :No prefix ex) 120

Hexadecimal Integer : Prefix Ox  ex) OXFFA3
Pin Contrl Constants

@L : Logic low

@H : Logic high

@O : Turns on the voltage sources (V1, V2, and V3)
@F : Turns off the voltage sources (V1, V2, and V3)
@C : Applies to the clock pin

@Z : Sets the ports for reading data from the chip



DCL TOKENS

@G : Grounding
@W : Sets the ports for writing data to the chip

C. Voltage constants
$V1 :Voltage source (0 - 25V)

$v2 : Voltage source (0 -25V)
$V3 : Voltage source normally used as VCC (0 - 12V)

Note: the voltages will be expressed with two digits for the integer
part and two digits after the decimal point. ex) 12.34
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3 DATA TYPE

Being similiar to C language, DCL has necessary data types.

3.1 Int

This data type is two bytes and, and only unsigned interger is
defined.

3.2 Char

This has one byte. ASCIl characters are standard. A character will
be put between single quotation marks, and a string of characters
will be put between double quotation marks.
eX) 'A', va, l"' ’Ol'

"DCL", "LOPS", "IDE"

3.3 Pin

This has one byte. If a variable is defined as this data type it will be
taken by the pin control constants.

ex)  Chips = Vpp, A13, A7, A6, DO, D1,D2, GND, D3, D4, D5,
D6, D7, CE, ..... VCC

Function A()
{

Pin i, j;
@Out Vpp, i;
}

3.4 Array

Only one demensional array will be accepted.
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A. Indexes of arrays can be either a variable or a constant.

ex) i[4], i[k]

B. In the declaration statement "CHIPS=....", brackets are not
allowed for the indexes.
ex) CHIPS = Vpp, A7, AB, AS, A4.... - Valid

CHIPS = Vpp, A[7], A[6], A[5], A[4]... ; Not valid

C. Index rainging is only possible for the data type "chips". Also
rainging with a variable is not allowed.

ex) CHIPS = Vpp, A7, A6, A5, Ad4;

int i0, i1, 12, i3

@Out A[4..7];, @W : Valid
@Out i[0..4] : not valid
@Out Ali..j], @W : not valid

D. Only the globlal variables can be itialized, but the local
variables cannot be initialized. Initial values will be enclosed
by a pair of brackets and will be seperated by commas.

ex) Declarations
DATAUNIT: byte;

éndd

PINi[3] = {@L, @H, @L} ; Valid (global)
FUNC( )

{

PIN j[3] = {@G, @L, @Z} ; Not valid (local)
}

Note: If the number of initial values is less than the number of

elements in an array to be initialized then unassigned values will
be assigned with zeros.

ex) PINi[5] = {@L @H, @L};
i[0] = @L; i[1] = @H; i[2] = @L;
i[3] = 0;i[4] = 0;

E. The name of an array cannot be passed as a parameter to
other functions.
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4 EXPRESSION

There are arithmetic operators, relational operators, logical
operators, bit wise operators, bitwise logical opertors, and etc.

All the operators will be listed from the lowest priority toward the
highest priority.
= Assigns

+= Adds the right value to the left. The result will be
assigned to the left variable.

-= Subrtacts the right value from the left. The result will be
assigned to the left variable.

= Muitiplies the right value to the left. The result will be
assigned to the left variable.

/= Devides the left with the right and the result will be
assigned to the left.

% = Devides the left values by the right. The remainder will
be assigned to the left.

&= ANDed and assigned

| = ORed and assigned

= Exclusively ORed and assigned

<<= One bit is shifted to the left and assigned
>>= One bt is shifted to the right and assigned
| Bitwise OR

Bitwise exclusive OR

& Bitwise AND

== Equal

1= Not equal



EXPRESSION

%

++

Less than

Greater than

Greater than or equal to

Less than or equal to
Logical AND
Logical OR

One bit is shifted to the left
One bit is shifted to the right

NAND

NOR

NXOR

Plus

Minus

Multiply

Divides for remainder
Divides for quotient
1) + + variable

2) variable + +

1) -- variable

2) variable --

Not

Complement

G

Increase and assign
Assign and increase
Decrease and assign

Assign and decrease

@ — M /WWAMNA
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5 DCL PROGRAM

This chapter will illustrate the structure and mechanism with the
examples.

5.1 Structure

A program can be divided into two major parts. First declaration
section should come first, and the definition section for functions
will come.

Program:
Declaration
Definelist
Endd
Definltions

A. Declaration

Declaration
Dataunit : byte;
Functions
Program
Read

Auto

Manufacturers
INTEL
AMD
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Devices
D27c128
D27128A

Chips = Vpp, Q12, A7, A6, A5, A4, A3, A2, At, AO,
DO, D1, D2, GND, D3, D4, D5, D6, D&, CE,

A10, OE, A11, A9, A8, A13, PGM, Vcc

@v2 = Vpp;
@v3 = Vcg;

As in the example above this section contains the data format,
manufacturers, devices, pin assignments, and voltage source

assignments.
The main structure is as below.

Declaration

Dataunit: bit or byte ;
Functions
function1
function2

Manufacturers
company1
company?2
Devices
part_namet
part_name2
Chips
The pins of a chip will be assigned.
Voltage connection
( The three voltage sources will be assigned to
the pins which require voltage sources.)
endd
(The end mark statement for the declaration
section.)
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1. Declaration

This should be written in the beginning of the declaration section.

2. Dataunit

For ROM's and Single microcontroller, write "byte", and for PLD’s
"bit". This is the unit of data processing.

ex) Dataunit : byte;
3. Functions

The functions such as program, read, and any functions which may
be defined later in the section of functions. Later these names will

appear in the menu. And any of the menus can be highlighted for
execution.

ex) Function
Program
Read

Verify
Blank-Check

4. Manufacturers

The name of manufactures will be listed to be shown in the menu
later on. Since whatever users type will be shown in the menu, they
should mind the case sensitivity.

ex) Manufacturers
Intel
AMD
Microchip
NEC
T
CYPRESS
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5.Device

The name of the devices will be listed to be shown in the menu later
on. the device names should start with D to be recognized by the
compiler.

ex) Devices
D27128A
D27C128

’

6. Chips
All the pins in the device will be named and declared.

Chips= Vpp, AF, A7, A5, A4, A3, A2, A1, AQ, DO, D1, D2, GWD,
D3, D4, D5, D6, D7, CE, A10, OE, A11, A9, A8, A13,
PGM, Vcc

7. Voltage connections

In Superpro there are three voltage sources. The first and second
voltage sources can produce voltages up to 25 volts, and the third
voltage source can produce up to 12.5 volts (normally used as
VCC). The name of the voltage sources will start with a dollar sign
followed by V and one number among 1,2, or 3. A voltage source
will be assigned to a pin as below.

Chips =  Vpp, A12... PGM OE;
$v2 = Vpp;
$V3 = Vce;

8. Conclusion

To intergrate the information about the section of declaration we
will generate the declaration section with the example of Intel
27C128.

First the data type is byte, and the functions needed are program,
read, virify, blank-check, data compare, and auto for automatic
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sequential executions. The name of the manufacturer is Intel and
the device name is 27C128. Since variable names cannot start with
a number put D in front of the device name. Pin assignments can
be done in the area for "chips" and the voltage sources should be
connected to the appropriate pins. Now we are ready to
synthesize the description above into an algorithm with DCL.

B. Function Section

This will be consisted of the algorithms which will perform the data
transfer. In the declaration section the name of the functions will be
listed, and in the function section the functions listed will be
implemented.

As an example let’s write up an algorithm for read flow of 27C128.

ex) According to the algorithm Vpp is 5 volts and Vcc is 5 volts for
reading. The pins which should be controlled are CE, OE, PGM.
When the chip Is read the CE pin is low and the OE pin is low, but
PGM is pulled high. This will be written with DCL.

Declaration

$V2 = Vpp;

$V3 = Vcc;

endd

intread ( )

{

@ Vout 2, 5.0, /* Send out 5 volts to Vpp */
@ Vout 3, 5.0; /* Send out 5 volts to Vce */
@ Out PGM, @H; /* PGM is set to logic high */
@ OutCE, @L; /* CEis setto Logic Low */
@ Out OE, @L,; /* OE is set to Logic Low */
for (;})

{

int Iwib:;

for (Iwlb=0; Iwlb < =0xFF; Iwlb+ +)

{
@Out A [0..7], wlb;
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@In D [0..7], tmp; /* Reads from the data pins. */
@Out CE, @L;
@Out OE, @L;

5.2 Device Control Statements

This controls the pins of the device in questions or data transfer.
These statement is always preceded with @.

A. Data Transfer Statement

1. @IN

Format : @IN pin_variable, variable;,

Function : Reads the data from a chip and pass the data into
a variable.

ex) @In D[0..7], tmp;

The data from the 8 data pins will be read into a variable

named tmp.
2. @OUT
Format - @Out_pin name, expr;
pin_name :a pin name or a variable
expr : pin contrl constrant as esplained below.
@ L(logic low)

@ H (logic high)

@ O (Turns on a voltage source)
@ F (turns off a voltage source)

@ W (Sets ports for programming)
@ Z (Sets ports for reading)

Function: Programs data from a variable into a chip.

ex1) @OUT A[0..7], @L; Logic low will be applied to the
address pins.
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ex2) PIN tmp;
tmp = @H;
@OUT CE, tmp; Logic Low to CE pin

ex3) @OUT D[0...7], tmp + 2; Writes the value of tmp +
2 into the data pins.

B. Buffer Statement

@LOAD

format:
expr:
function:

@Load expr;

a constant, a variable and an expression
Loads a viaue from a constant, an expression
or a variable into the current address of the
data buffer.

ex) @Load tmp:
@Load temp *3;
@Load 4;

@STORE

format:
symbol:
function;

@STORE symbol;

can only be a variable

A value from the current address of the data
buffer will be stored into a variable.

ex) @store tmp; A data from the current address of the
data buffer is saved into a variable named tmp.

@EXTLOAD

format:
expr:
function:

@EXTLOAD expr;

a constant, a variable or an expression

Loads a value from a constant, an expression,
or a constant into the current address of the
external buffer.

ex) @EXTLOAD tmp;
@EXTLOAD i/8;
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@EXTLOAD 4,

EXTSTORE

format:
symbol:
function :

@EXTSTORE symbol;

only variable

A value from the current address fo the external
buffer will be stroed into a variable.

ex) @EXTSTORE tmp;

@SET

format:
expri:

expr2:

function:

@SET exprt, expr2

In representing the four byte buffer expr1
represents the two most significant bytes.

In representing the four byte buffer address
expr2 represents the tow least significant bytes.
This will set the current address of the data
buffer with the four byte address.

ex) @SET 3A,2F; This means the current address of 3A2F
in the data buffer

@SET 0, 14364 + row + (i< <1) + 1, The resuilt fo the
expr2 will be the value of the low two bytes.

@INC/@DEC

format:

exp2:
function:

@INC expr;

@DEC expr,

A value to be encreased or decreased

The current address for the data buffer will be
increased or decreased.

ex) @INC1;
@DEC temp;

@EXTINC/@EXTDEC

This is the same as @INC/@DEC except that the increase or
decrease will happen in the external buffer.
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8.

2-22

@Checksumon
format: @Checksumon;
funciton: The checksum is calculated.
ex) If (FUNCTION == Read) @checksumon; If the
function is "Read", the checksum mode will be turned
on.
@COMPARE
format: @ COMPARE expi1 expr2;
expri; a variable or a constant
expr2; a variable or a constant
function: The data comparison will be performed
between the data of the device and the data of
the buffer.

ex) inttmp, tmp2;
@in D[0..7], tmp;
if (FUNCION = = Data Compare)
{
@Store tmp2;
@Compare tmp, tmp2;
}

Delay Command

The commands, which are used for time delay or pulse width
control, will be explained.

@DELAY

format: @DELAY expr, @timeunit;

expr: an expression or a constant. The max is 65535.
tmeunit: Time unit is specified. Only micro second and

milli second will be allowed.
function: A designated time period will be delayed.

ex) @DELAY 50, @MS; 50 milli second will be delayed.
- @DELAY DUR, @US
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2. @PINDELAY

format: @PINDELAY pin, constant1, constant2,
constant3;
pin; pin name

constant; Initial value:@H (Logic High), @L (Logic Low),
@O (turn on), or @F (turn off)

constant 2; Final value: @H (Logic High), @L (Logic Low),
@O (turn on), or @F (turn off)

constant 3; Time delay rainging 1 to 65535 with the unit of
micro second.

function: A pin(s) is(are) given an initial value
(constant1) and hold for the time (constant3)
and changed to the final value.

ex) @PINDELAY CE,@L, @H, 100;
The chip enable will be pulled low for 100 us and pulled high.

D. Voitage Command

1. @VOUT

format: @BOUT voltage_source, voltage;

voltage source: one of the three voltage sources (number)
voltage: Voltage to be output

function: Turns on one of the three voltage sources with

the voltage pecified.
ex) chips = Vpp, A7,.....,Vcc;
@ V2 = VPP,
@ V3 = VCC;
int function A()
{ :
@VOUT 2, 12.75 “
}

This turns on the second voltage source with 12.75 volts.
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2.

@RAISING

format: @RAISING pin_name, constant1, constant2,
constant3;

pin_name: name of a pin

constanti: intial voltage

constant2: final voltage

constant3: time delay

function: Set a pin from the initial value to the final value

in the amount of time given by the constant3.

ex) @RAISING VPP, 5.0, 12.75, 10; In 10 us the voltage of
the VPP pin will be ralsed from 5 volts to 12.75 volts.

@Vector Test

format

: @Vector Test;

function : Executes vector testing for PLD's

E. Environment Command

2-24

@Display

format:
column:
row:
expr:

option:

@Display column, row, expr, option;

column number for the screen

row number for the screen

Message to be displayed. A string of
characters, a constant, or a variable is allowed.
Characters should be enclosed between a pair
of double quotation marks.

[.d]; decimal 2/

[.x]; hexadecimal (2 x

ex) @Display 1, 2, "programming....";
@Display 1, 7, address;

@FAIL

format:
expri:

@FAIL expri1, expr2, expr3;
the two high bytes of the address which is 4
byte long



DCL PROGRAM

ex)

expr2: the two low bytes of the address which is 4 byte
long

expra: the data of the address where the execution
failed.

function: During the execution of a funcion, if an error
ocurrs this outputs the current address and its
content.

test()

{

int datat, data2;

int high, low;

@In D[0..7], data2 ; /* reads from the chip into data 2 */

if (FUNCTION = = Verify)

{

@store dataft;

if (data ! = data2)

@FAIL high, low, data2;

/* The address of the failure and its content will be displayed

*/

}

}

@EXIT

format T @EXIT;

function: : Exits from the program.

ex) if(datal ! = data2) @EXIT;

F. Condition/ Repetition Statement

These are not Device Control Statements, but it is very essential to
know conditional /repetition statement.

IF

There are two formats.
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ex)
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format1 : if (expression) statement(s)
format2 : if (expression) statement(s) else statement(s)

FOR

format : for (expression; relat.on; expression) statement(s)

Continue

format : continue;

function : Abandons the currert execution of a for-loop and
goes to the next tu 'n of the for-loop.

for (i=0;i<30; i+ +)

{

@Store tmp;

@OUT A[0..7}, §;

if(tmp = = OXFF) CONTINUE; /* iftmpis OXFF then go to
the beginning of the for-loop */

@OUT CE, @L;

@OUT OE, @L;

@IN DJ0..7], tmp2;

if (tmp != tmp2) Break; /* Exits the for loop */
}

Break
format : BREAK;
function : Stops the execution and exits.



6. APPENDIX DCL

6.1 System Global Variable

There are some options or parameters which are passed down to
the program environment from the user through the keyboard.
There are three kinds: a chip address, a buffer address, and a byte
split. The system variables listed below will show up in programs
without declaration.

A. Chip address

The standard chip address is 4 byte long as below. In the notations
below we used abbreviations.

Example of chip address : FFFFFFFF

(S: Start, E: End, H: High, L: Low. W: Word, B: Byte)

1. S_HWHB  : The first byte or the first two F’s

2. S_HWLB  :The second byte or the third and fourth F's
3. S_LWHB  :The third byte or the fifth and sixth F's

4 S LWLB : The fourth byte or the 7th and 8th F's

5. E_HWHB  :The 5th byte or the Sthand 10th

6. E_HWLB  :The 6th byte orthe 11thand 12th F's

7. E LWHB  :The 7th byte ro the 13thand 14th F's

8. E LWLB : The 8th byte or the 15th and 16th F's
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A through D describes and composes the start address of the chip,

and E through H describes and composes the end address of the
chip.

B. Buffer Address

ex) standard buffer address: FFFFFFFF

In the notation below we used abbreviations as below.

(B: Buffer H:High L:Low)

1. B _HADDR : High address. This is normally used with @set

command. The first two bytes or the first 4 F’s.

2. B LADDR : Low address. This is normally used with @set
command. The last two bytes or the last 4 F's.

3. _B _START : This values varies depending on the word
format selected. This value will be 0 for all the word format
except "Odd" and "Double". When the word format is odd,
_B_START_is 1. When the word format is double, the value
of B START is as follows.

Word format The value of B START _
double 0 0

double 1 1

double 2 2

double 3 3

ex) @INC _B_START _;

4 Split: This value depends on the word format selected.
Word format The value of Split
byte 1
word 2
Double(0, 1, 2, 3) 3

"Split" indicates the amount of increment in the buffer
address.
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6.2 DCL EXPRESSIONS

DCL expression will be listed to help users understand syntax of
DCL.

program
DECLARATION
definelist
ENDD
definitions

definelist
DATAUNIT "’ datatype sC
FUNCTIONS ftname sC
MANUFACTURERS mfgname SC
DEVICES devname SC
CHIPS "=’ pinassign SC
voltage_connect

dataunit
: BYTE
| BIT

functions
. ldentifier
| ftname Identifier

manufacturers
. Identifier
| mfgname Identifier

device
. ldentifier
| devhame ldentifier

chips
. Identifier
| pinassign’,’ Identifier
| pinassign ;' Identifier

voltage _connect
: empty
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| voltage_source '=" pinlist sc voltage connect

voltage source
V1
| V2
| V3

pinlist
. Identifier
| pinlist’," Identifier

definitions
. definition
| definitions definition

definition
- function_definition
| declaration sc

function_definition
. base_type Identifier '(’
parameter_listopt ')’
parameter_declarations
compound_statement

parameter_list
: empty
| Identifier
| Identifier ’," parameter_list

parameter_declarations
. empty
| parameter_declarations parameter_declaration

parameter_declaration
: base_type parameter_declarator list sc

parameter_declarator _list
- ldentifier
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| parameter_declarator list’," Identifier

declarations
: empty
| declarationmain declarations

declarationmain
: declaration sc

declaration
. base_type storagelist

storagelist
: storageid
| storagelist’,’ storageid

storageid
: Identifier initdata
| Identifier [’ arraysize ']’ arrayinitdata

arraysize
: empty
| constant

initdata
: empty
| "=" O constant

arrayinitdata
- empty
[ '="*{" O initdatalist '}"

initdatalist
: constant
| initdatalist ’,” constant

base type
DINT
| CHAR
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| PIN
| VOLTAGE

statements

: empty
| statements statement

statement

. 8C

| expression scC
| compound_statement

| RETURN sC
| RETURN binary sc
| BREAK SC

| CONTINUE sc

| if (expression) statement

| if (expression) else statement

| for (expression-1opt; expression-2 opt;expression-3opt)
statement

| while ( expression ) statement

| pin_control_statement sc

pin_control_statement
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:INid list"," id_list

| OUT id list’,” binary

| LOAD binary

| STORE id _list

| EXTLOAD binary

| EXTSTORE Id _list

| VOUT constant’,’ binary

| DELAY binary °',” timeunit

| PINDELAY identifier ', constant ’,’ constant ', constant
| SET binary’,” binary

| INC binary

| INC binary

| DEC binary

| DISPLAY binary '’ binary *," binary optlist

| RAISING identifier ’,’ constant ’,’ constant '’ constant
| FALLING identifier '’ constant ', constant ', constant
| CHECKSUMON

| COMPARE binary ',’ binary
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| VECTORTEST
| FAIL Dbinary ', binary ', binary '," binary ', binary
| EXIT

compound_statement
: { declarations statements }

timeunit
: MS (milisecond)
| US (microsecond)

optlist
: empty
| *," DISPHEX
| '’ DISPDEC

expression
; binary
| expression’,’ binary
| error’,’ binary
| expression error
| expression’,’ error

binary
tid_list
| constant
| '( binary ')’
| '( error ')’
| Identifier
| ' binary -’
| '~ binary '~’
| ' binary 'V
| ++id list
| --id_list
| id_list + +
| id_list --
| binary '+’ binary
| binary -’ binary
| binary '*' binary
| binary’/' binary
| binary "%’ binary
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id_list

| binary ‘& binary
| binary'|’ binary

| binary '™ binary

| binary '< <’ binary
| binary '>>" binary
| binary '!&" binary
| binary ’t| |’ binary
| binary 'I”" binary

| id_list’=" binary

| id_list '+ =" binary
| id_list ’-=" binary

| id_list "*=" binary

| id_list’/=" binary

| id_list "% =" binary
| id_list '&=" binary
| Id_list =" binary

| id_list "< < ="binary
| id_list "> > ="binary
| binary ‘<’ binary
| binary '>’ binary
| binary '> =" binary
| binary'< =" binary
| binary '==" binary
| binary 'l="binary

: Identifier
| Identifier '[' binary '}’
| Identifier '[' constant .. constant ']’

constant
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: Constant

| CHAR

| Hex

| Bin

| Vol

| LOW

| HIGH

| OFF

| ON

| GROUNDOUT
| CLOCKOUT
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| IN
| OUT

optional_argument_list
- empty
| argument _list

argument_list
: binary
| argument _list’," binary

p )
sC Y
rr 'Y
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BOOK il

LG (Library Generator)

This will receive the object file generated from AG
and generate library files for the users of regular
version of SUPERPRO. After the registration,

SP.EXE will be able to access the algorithm for
programming.



INTRODUCTION

This software will deal with all the data pertinent to the
manufacturers and the devices. After the registration of the object
file which is generated in the algorithm generator software (AG.
EXE), the user interface software (SP. EXE) will be able to access
and select the chip in question after the registration in the existing
library using LG.EXE.

There are 12 root level submenus as the figure below.

Library Generator version (1.88)
LG For Super-Pro. Copyright (c) 1996, 1991 Bq Leus Conputer Inc.

"‘Ill
1hrary Geverator Hain

Super-Pro

EUlCE me {

devlze 1nfornation 1

PeFrc ranahle Device $s Nen Hanufacturer
Spect { area tn Henory

sPecial arvea colda - !
[Xtt(‘%l array Device Type
eXtera«l array nave T
veAd dccess Menory -
cHanJD dirvectory Infornation
gas$ Streen
1

|
firray Special area CD{ {ReProgramable..

I
erag Subset Special Data

-He ++14-Hove [ten lButer or First wpper case character-Selecte

Main Menu
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1 MANUFACTURER

This manages the data base of manufacturers and has three
submenus.

Create new library Data : Adds the name of a manufacturer
Update : Edits the name of a manufacturer
Delete : Deletes the name of a manufacturer

Library Generator wversion (
LG For Super-Pro. Copyright (c) 1990, 199! Bu Zeus Conputer lnc.

0110y

thrary Generator Hain

Super-Pro

I
. ! ‘ ]
ﬁpaate s Nen| | Manufacturer
Delete T
Device Type
eXternal array nane T
refd Access Henory -
cHange directory Inf ornation

Base Screen
Quit 1

1 fArray Special area CD| |ReProgranable..

| I
Array Suhset Special Data

-He t4t4-Hove Iten LEnter or First upper case characier-dSelecte

Figure 1.1 Manufacturer

1.1 Create New Library Data

This registers a new manufacturer in the library. If this menu is
selected the menu as in the figure below will show up. If there is
the manufacturer already in the library an error message will show
up. Otherwise, this will create a new manufacturer in a library. This
menu will ask a user whether to add more names of manufacturers.
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MANUFACTURER

Names of manufacturers will be composed of combinations of
letters and numbers up to 15 characters.

Library Generator version (1.88)
LG For Super-Pro. Copyright (c) 1998, 1991 Bg Zeus Conputer lnc

Super-Pro

Figure 1.2 Create New Library Data
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1.2 Update

This will let users edit the name of a manufacturer. If this is chosen
a manufacturer’'s name should be selected. To select a
manufacturer, type * and press the return key and highlight the
entry to be edited and press the return key.

Then it will show the screen with the name of the manufacturer
selected and users can type over or edit the name into the desired
name. There are two ways of abandoning the change mode. One
way is to pressing the escape key and the other is answering NO to
the question which is asked at the end of editing. To save the
change users can answer YES.

Likrary Generator version (1.8
LG For Super-Pro. Copyright (c) 1998, 1991 By Zeus Conputer Inc

thrary Generator Hain

Super-Pro
I

eXtern
refd A

[Specnal area Q!J |ReProqranaB ...

I T
Array Suhset Special Data

Figure 1.3 Updating a manufacturer



MANUFACTURER

1.3 Delete

This will let users delete the names of manufacturers. The
procedures of "Delete” is same as "Update" procedures described
in "Update". Just select the name of a manufactures as in "Update”
and press the return key. Then a message for deletetion will show
up. Answering YES will delete the entry selected. Once it is
deleted all the devices undér it will not be able to be selected.
Thus, extreme caution is required.

Library Generator version (1.88)
LG For Super-Pro. Copyright (c) 1990, 1991 By Zeus Conputer Inc.

U, 01009

thrary Generator Hatn
t Nanufacturer |
Create New Lihrary Data ik

Usda Hanutacturer
!

; Harufacture Name (ALTERA
ek

vefd A
cHanye
Basa S
Lt

Super-Pro
L

Array [ﬁpecf&! area Cb| |ReProgranab e.j]
{ ]
firray Subset Special Data

-He ++84-Hove Ites Enter or Rbirst upper case character-selecle

Figure 1.4 Deleting Manufacturers
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2 DEVICE NAME

This manages the names of devices and the information codes
which have all the information about the devices in its tables.

2.1 Create new Library Data

This will register the new device. If this name is selected the
manufacturer of the device will be entered. If the manufacturer of
the device is not existing in the menu, manufacturer "Create New
Library Data" should be selected and the manufacturer should be
created. After the manufacturer has been selected the menu as
below will be displayed.

Library Geperator "version
LG For Super-Pro. Copyright (c) 1998, 1991 Bu Zeus Conputer lnc

thrary Generator Hain
Hanufacturee
D

Super-Pro
|

(Device Nawe  |I=
leyite lyye
ﬁi HanuFacturer Nano @ ALTLRA
Dele
oL Device Name :P
rgg%hg Davice Information Code :

cHange Device Kind ‘Henory
Base S
Quit

)

firray Subset Special Datla

~Help ¢+t4-Hove Iten Euter or First upper case character-Selecte

Figure 2.1 Device Name Create

3-6



DEVICE NAME

A. Manufacturer Name

This shows the manufacturer of the device.

B. Device Name

The maximum number of 15 characters are allowed.

Library Generator version (1.88)
LG For Super-Pro. Copyright (c) 1998, 1991 By Zsus Conputer lnc; ‘

Super-Pro

vice Aame l‘

Array Subset Special Data

Finmire 2.2 Device Name Selected

C. Device Information Code

This is the information code “of the table which has the detailed
information about the device in question. The range of the
_information code is from 1 to 32767 in decimal.

D.'Device Kind

This indicates the type of a chip which is registered. If the chip is
ROM or Single, this should be set "Memory" and if the chip is PAL
»or GAL this should be set “Fuse”.

3-7



CHAPTER 2

To abandon the device registration press the escape key. |If the
registration of the device is done the menu will ask for another
registration. By answering "Y" continuous update for more devices
is possible. This is useful since normally one algorithm can
implement numerous devices. Especially, our DCL can utilize the
"if* statement to encompass the other similar algorithms. In the
case of ROM, it is common for one algorithm to program 20 or 30
chips of different specifications.

2.2 Update

This can be used to update or edit the information of the device
generated in the menu of "Device Name Create New Library Data".
If this is selected, type * in the space for the name of the
manufacturer and press the return key. All the preregistered
manufacturers will show up. Highlight an entry then a box for a
device name will be displayed.

Either type the exact part name or type * to display all the entries.
In case all the entries are displayed the desired entry should be
highlighted and the return key should be pressed for selection.
After the selection, an information table will be displayed. Edit the
name of the device, the information code, and the kind of the
device. The question for affirmation will be displyed.

Library Generator wversion (1.
LG For Super-Pro. Copyright (c) 1998, 199! By Zeus Conputer Inc

thrary Generator Hain

Super-Pro
|

| Device Nane |
gvice lype
l IJ; Hanufacturer Name . ALTEPA

eW Device Nane 'EPJ10
re Device Infornation Code 28“00
cHange Device Kind ‘Fuze

Manufacturer
1

ase S erify
Quit Updating. Are you sure ? (Y/N)

R iaf 3
Array Subset Special Data

Figure 2.3 Update
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2.3 Delete

This is very similar with "Device Name -> Update". The only
difference is that this menu is deleting the entry instead of editing it.
Please refer to the menu of "Device Name -> Update".

LG For Super-Pr%‘.bEﬁgﬁr%ﬁ'?é?’193&55lSBl(ﬁﬂgm Conputer Inc. .
‘nl

. Rerean-1D 008k
thrary Gewevator N:
Super-Pro

Hanufac turer I
“ nwin

: eyice lype
vea

Upda| Hanufactover Neme | ALTERG

'l n

Davice Nar :EP1808
LA Dev%ce l;fgrnation Code Zgégg
cHanye Davice Kud. ‘Fuze

Bize § . Verify
1 ¢ “ Deletiny, Are you sure ? (¥/N [

{ {
firray Subset Special Data

[ T1-Halp +te-Hove ften luier or tirst upper cace character-Salected |

Figure 2.4 Delete
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3 DEVICE INFORMATION

After the name and the outline of the device is registered the
detailed information will be specified in this menu. There are three
submenus; "Create New Library Data", "Update', & "Delete".
"Update" and "Delete" are operated in the same way as this menu.
Thus only the menu of "Create New Library Data" will be described.

3.1 Create New Library Data

Library Geperator version (
LG For Super-Pro. Copyright (c) 1998, 1991 Bu Zens Conputer lnc

thrary Generator Main

Super-Pro
|
Device [ype

Craa
gsda Manufacturer Name : ALTERA

Hanufacturer
1

e&ﬁ% Device Nane ‘EP320
re Device Information Code :2800%
cHange Device Kind Fuze

Base § Verify
Quit Deleting. Are you sure ? (Y/N)

fAirray Subset Special Data

-Halp +-+t4-Nove Iten Enter or First upper case character-delecte

Figure 3.1 Device Information
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DEVICE INFORMATION

EaY

A. Information Code

This ranges from 1 to 32767 in decimal number. If there is an
existing information code an error message will be displayed, and
‘the data input will be ignored.

B. Chip Size or Max Fuse

For ROM's the size of memory will be entered and for PAL's and

GAL's the number of fuses will be entered. Hexa decimal numbers
will be accepted and the maximum 8 digits will be allowed.

C. Max of Pin

The number of pins In a device will be entered. It will take a decimal
number and 40 is max.

D. Max of Input Line

In a PAL and a GAL, the number of input lines will be entered.

E. Limit of Program

In an algorithm a number of trials per byte for successful
programming is given. If programming is seccessful within that
limit, the next byte will be programmed. If a byte cannot be
programmed within the given limit the software will exit the system

giving up programming the chip. We named this number "Limit of
Program”.

F. Algorithm Name

The max 8 characters are allowed. The file name with the suffix of
LEF which is generated in AG.EXE will be entered here without LEF.

3-11



CHAPTER 3

G. Sub Device Exist

This is normally used for GAL's which can configure other devices.
Press the space bar to indicate the capability of configuring other
devices such as RAL's.

H. Extern Array Exist

If there is a MES or an encryption table use the space bar to
indicate so.

I. Gang support

Whether the chip is programmed with the 4 socket adaptor (made
by XELTEK) or not, it will be indicated here.

J. Usage Algorithm

K. External array code

If the menu "Extern Array Exist" has been set YES, a code for an
external array table will be entered.
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4 REPROGRAMMABLE DEVICE

If the menu, "Device Information -> Create New Library Data" is set
YES, the information about the sub devices will be entered. Since
"Update™ and "Delete" have the same usage and organization the
explanation will be omitted. This is used for GAL's which can
configure many sub devices such as RAL's.

4.1 Create New Library Data

If this menu is selected the device information code will be asked.

In this case only the devices which have the subdevices will be

shown. If there’s no such devices the error message saying

"Search key not found™ will be displayed. After the device

information code has been selected a submenu as below will show
up.

Library Geperator wversion (1.88)
LG For Super-Pro. Copqnqbt {c) 1998, 1991 Bq Zeus Conputer lnc. :
thrary Generator

Inforuation Cole . JEEN Chip Size or Hax Fuze 0

Hax of pin '8
Hix of 1nptt line ;0

Linyt of vroyean 0 Algoritha Nane

Sub Device exist

Extern array exist
Specify area tn Hanory o
Gany SuYort. :
Yzae Algorithue
External array ccda

Figure 4.1 Reprogrammable Device




CHAPTER 4

A. Sub Device Name

The name of a subdevice up to 15 characters will be entered.

B. Unused Map Value

In configuring RAL’s this sets the default values for the unused
product terms and input lines. Zero or one will be used to indicate
whether the product terms and the input lines are used or not.

C. Input Line

This indicates the used and unused input lines according to the
default values set for the unused map value.

E ry Generator version (1.89)
LG For Sunr Pro opyright (c) 1998, 1991 By Zeus Conputer lnc

Gl sty o

o d o Taro
) p1ivgl 18 godguony
800926083000:300349002,0002008200000082000
P o 089400 i 31909 | 10410091 1033000 1 1143084 youg
2002J30082002008442004:2004980420848200830839003308930034000
UX 0
UK U
L) rd ]

s VIR S dR aR R BT AR Ro (B8 St R g eRiab Rel s
rray Subsel |l Spectal Dala

-He est4-Hove [ten LEnter or First upper case character-delecte

Figure 4.2 Reprogrammable device
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PROGRAMMABLE DEVICE

D. Product Term

This indicates the used and unused product terms according to the
unused map value.

E. XOR Size

The size of XOR will be specified.
F. XOR Address

When XOR array is used this will indicate the beginning address of
XOR array.
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5 SPECIFY AREA IN MEMORY

When there is a need to view and edit the certain area of the
memory this is used. There are three sub menus : create New
Library Data, Update and Delete. Update and Delete will have the
same sub menus and structures. Thus they will not be explained
here. The only differences are their functions. Create new library
data will create, and Update will edit, and Delete will delete.

5.1 Create New Library Data

A. Area Code

A decimal number ranging from 1 to 32767 will be entered. This will
be the number of the table.

Library Generator version (1.8
LG For Super-Pro. Copyright (c) 1998, 1991 Bq Zeus Conputer lnc

thrary Generator Haln

1 4

Super-Pro

Hanufacturer
Device Nane
device infornation

ReProyranahle Device |&
Mpecify area in Benory 1L IR TR Y
- fArea Nane UE
W&MMB Start Aldress .
pdate Area Size 2
Delete
g;&n ide gk e R R

Special ReProgranable. .
| ]

Array Subset Special Data

-He +4+t4-Hove [ten kEnter or birst upper case character-Selecte

Figure 5.1  Specify area in Memory
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SPECIFY AREA IN MEMORY

B. Area Name

A name with the max 15 characters will be entered for the name of
the area chosen.

C. Start Address

This will indicate the start address of the area which has been
designated.

D. Area Size

This specifies the size of the designated area. The size of the buffer
will be allocated starting from the address specified above, in the
menu, "start address".
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6 SPECIFY AREA CODE

Onto the device which will use the designated area, the area code
will be registered. First the "Device information code" will be
specified. If "specify area exist" in the device informmation table is
not set YES, this menu will have no effect. The menu as below will
show up.

Library Generator version (1.9
LG For Super-Pro. Copyright (c) 1998, 1991 By Zeus Conputer Inc.

" 1]
e TAY Y

thrary Generator Hatn 1|

Super-Pro

Hanuf acturer
Device Nane 2
devIce i Specity Area lype
ReProgra

Secx n Henory Split Type Code : . NN

paate
Delete

T ,
Special area CD| [ReProgramable..

T I
Array Subset Special Data

Figure 6.1 Special Area Code
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7 EXTERNAL ARRAY

If there is an internal area (USE buffer) this menu will deal with that
area. When this menu is used, the code here will be entered. In
the menu "Device Information -> External Array Code".

Likrary Generator version (1.88)
LG For Super-Pro. Cogar(ght (c) 1998, 1991 By Zeus Conpnter ne .

thrary Generator M

Hanufacturer

Device Nane .
device tnfornation ai) Extern array Code &5
PePucar anahle Device 3 Extern array wane Encryption
? area in Feno»g Buffer size A

area code 1 ¢] Data Type ‘Dyte

Spect
9»‘&
| Sub Nane exist ‘No
Load gYes

Croate New Library Data | Save
1_ Eit
zlete Display

-1 Qa/0ff node

frray

-He ¢41¢-Hove lten Luter or Pirst upper case character-selecte

Figure 7.1 External Array

A. External Array Code

The decimal number ranging form 1 to 32767 will be allowed.

B. External Array Name

The name with the max of 15 characters will be entered.
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C. Buffer Size

The size of the external array will be entered. The max is the five
decimal number.

D. Data Type

This determines whether the data is in the units of bits (PLD’s) or
bytes (Memory).

E. Sub Name Exist

If there is a sub name select YES.

F. Load

If the content of the external array needs to be loaded as a file this
menu will be set to YES.

G. Save

If the content of the external array needs to be saved as a file, this
menu is set for YES.

H. Edit

If users want to edit or view the external array, this menu should be
set YES.

I. Display

To view the content of the external array in read only mode this is
set YES.

3-20



EXTERNAL ARRAY

J. ON/OFF Mode

If this is set YES, it will initiate exclusive NORing between the data
of the chip and the encryption table. In the user interface software,

'SP.EXE, Extern mode (exclusive NORing) can be enabled or
disabled.
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8 EXTERNAL ARRAY NAME

If "External Array -> Sub Name Exist" is set YES this table should
be filled. First, external array code should be determined.

Library Geperator version (1.88)
LG For Super-Pro. Copyright (c) 1998, 1991 By Zeus Conputer Inc.

) . 40309

v

thrary Generator Hain
i Super-Pro
Hanufacturer it T
Device Nane , Eo 1
devlce infornation

ReProgranahle Device ess Nen| | Manufacturer
Specify area in Menory T
sPecial area code

External arra; Device Type
I
[Treale Rew Tlhrary Data Jj:% | Information
PRENE xtern Rrray Detal

Delete )
Bit  Range :: NN
1 Range Nane

-He «+t4-Nove Iten Enter or First upper case character-selecte

Figure 8.1 External Array Name

8.1 Bit Range

The size of bits will be entered in decimal number.

8.2 Range Name

The range of bits designated above will be named with up to 15
characters.
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9 RANDOM ACCESS MEMORY

RAM (Random Access Memory) will be dealt.

Library Generator version (l.
LG For Super-Pro. Copyright (c) 1998, 1991 Bq Zeus Conputer lnc

theary Generator H

Super-Pro

Hanfacturer

Lavice Nane

device infornation
PeProgranahle Device
Spect { area 1n Henor .
sPectal area code Hznory Nane W
External areay Algorithne Nane .y

Ktcrnat Array nane

Special area CD{ {ReProgranable..
1

X
frray Subset Special Datla

-He ++t4-Hove Iten Enter or birst upper case character-Selecte

Figure 9.1 Random Access Memory

9.1 Memory Name

The name of the RAM will be entered

9.2 Algorithm Name

The algorithm generated from Algorithm Generator will be entered
without the extension. The max of 8 characters will be allowed.
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10 CHANGE DIRECTORY

The files of Libraries will be generated from the software, (LG), and
will be saved in a directory designated in this menu.

Library Geperator version (1.
LG For Super-Pro. Copyright (c) 1990, 1991 By Zeus Conputer lnc

(A e
g0y

thrary Generator Hain

Super-Pro
Hanufacturer 1
Device Nane I
devlce infornation
ReProgranable Device icess Hen| | Hanufacturer
Specify area in Menory T
sPecial area code

External Array Device Type
eXternal array nane T
reﬂd Access Henor

Infornation

nter

CI\SPALIB

]
area CD| |ReProgranable..

|
Special Data

| firray Suhbset

-He ++f{-Hove [ten Lnter or First upper case character-delecte

Figure 10.1 Change Directory
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11 BASE SCREEN

The base screen shows the top down structure of the library
generator. For the users to view the base screen, this menu will

remove the main menu on the left. To bring back the main menu
press any key.

Library Generator version (1,88)
LG For Super-Pro. Copyright (c) 1998, 1991 By Zeus Computer Inc

U, 10004

Super-Pro

]
L ]

Read Access Nen Hanufacturer
|
Device Type

|
Infornation

|
External Array Special area CD

I [
Array Subset Special Data

|
ReProgranable..

-He +t4-Hove Iten Enter or First upper case character-delecte

Figure 11.1 Base Screen
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12 QUIT

If this is selected, the configuration file which has all the setups will
be saved and quit to DOS.
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