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5YS-1 OPERATION

The SYS~1;bDard:is a complete computer  system regquiring
only a power supply for operation. With the addition of a
terminal  8YS5-1 'is a complete development system. This
‘board is ideally"suited for program development and control
applications. Sya-—1 is engineered for ease of use both in
programming and in custom applications. ‘

© . 8YS-1 includes 4K of onboard RAM space and 4k of EPROM
space. The EFROM programmer included onboard requires +25°
VDC  for programming 2716 type EFROMS. Maximum EPROM = space .
of 6K is obtained by substituting 2K of EFROM for the upper
2K of RAM. : 5 - . ‘ ' ‘

SYS—-1 supports 24 programmable Input / Output lines. These
are organized as three ports of 8 bits each, the status of
which reflect the status of the data’' bus at the time of
input or output. In addition to these, two direct flag
outputs and one high level sense input are supported. The
flag outputs are latched according to the BASIC statement
STAT. The sense input vectors an interrupt ~directly into
the BASIC program similiar to a GOSUR.

Addditional I/0 in the form of an RS-232 port to a terminal
completes the system. All data. address, and control lines
are brought -out to a 344 contact. edge ‘connector  for

expansion.

DESCRIFTION

J1 DESCRIFTIONM Ji
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Note 1. The +25VDC supply is requ1red only for programming EPROMS This
supply must be free from over shoot during power on, power off and
1oad1ng See Append1x A for recommended c1rcu1t

Note 2. . If an external negative supply (-3 VDC to w12VDC) is available
- -this pin can be an input. Remove Ull ‘

The memery map for the SYS-1 is as follows:

LOCATION FUNCTION
0000-09FF - Internal ROM (Interpreter)
0AQ0-OFFF 24 1/0 lines (8255)
1000-17FF RAM Ul ‘
1800-1FFF RAM U2
2000-3FFF . Unused
4000-7FFF . Baud rate se]ect
8000-87FF "Auto start EPROM U4
8800-8FFF SYS-1 Utility library U3
9000-97FF EPROM programmer

~ AOOO-BFFF Unused
CO00-FFBF Baud rate se]ect
FFCO-FFFF - Interna] RAM -

SYS-1 commun1cates d1rect1y with your terminal programs and commands are
entered from the keyboard during the development phase. ' In order to operate
properly the terminal must be set to- 4800 baud. If your terminal cannot

communicate at this rate go to the section "Baud Rate Programming" for -

Additionally, the terminal must

instructions to change the SYS-1 baud rate..
If you have a

be set for full duplex, online operation, with no parity.
CAPS LOCK switch, it should be on.

SYS-1 is ready to communicate via the keyboard as soon as power is app11ed

Proper operation is evidenced by the interpreter displaying the prompt .
This indicates the computer system has initialized proper]y. :

Program: entry can begin after the new program location (ih RAM) has been
dec1ared e :

>NEW #1100 |
The symb01 for hexadecimal notation is #.

the interpreter requires the first 100H bytes.
cleared for new program entry:

The RAM space must next be

>’NEW

A program can now be entered from the terminal

> 10 PRINT "HELLO"
> 20 GO TO 10

> RUN

Although RAM begins at 1000H (hex),

T 2
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The uti]ity library (LIB-1A) is stored in EPROM beginning at location
8800H. This program can be run at any time without disturbing RAM based -
programs by executing:

NEW#8800

When finiShed, the program being developed is recovered by executing:

NEW #1100
RUN




FROGRAMMING

The first source of programming 1nf0rmat1on shoul d be~‘the

NSE  Tiny BASIC user’s manual. There are, however, several

points that may be enlarged upon:

The brealk  key: is used to termlnate a ruﬁning program.
Control C is required to termlnate an input statement or a
program line entry.

RND{a,b) does=s nat generate a truly random sequence‘if}the

d1fference between a and b is one.

The 3 operator replaces  both PEEK and FOKE in memufy
assignment statements. v :

Using the Booclean operators with operands di#?érent.‘by,
greater than 8OOOH will produce an' - apparently invalid

result due to the integer bounds.

The  First statement of a . program d951gned to auto ‘start
must be CLEAR if that program has any PRINT. statements.

LET is optional. TO in GDTD o - optlonal.-THEN 1n IF/THEN
is‘optional. STEP in FOR/TO/STEF is optional. 'All spaces
are optional and should be deleted if speed is desired.
PRINT can be abbreviated FR. : B

ThetINC and DEC 1nstruct1ons are of the form A INC(#17FF)

I+ durlnq proqram dev@lopment an attempt is made ta 1nsert
a lxne into the program ex actly 100H bytes from the end of
the program the . interpreter mistakenly moves entire program

in RAM the length of the attempted insertion.  The program
can bhe completely " recovered by executing . &  NEW{(addr)
statement where (addr) is the old program location plus the
length of  the line youw attempted to insert. You can use

the hp, dump rmut1ne to laocate the new beglnnlna.

Strxnge are htorpd sequentially  as ASCII characters in
memory. The string begins at the address assigned when the
string is entered and endc at the first carriage return

(05) thereafter.
}$#1300=”HELLD THERE "

stcres a string of i2 HQCII characters starting at 10cat1on
1200 - H and ending at. 120D where carriage return is stored.
The storage location does not have to be dzrectly assigned,

\A #1 SO0 $A="HOW ARE YA

sfarts string sturaqe at the location in memory contained
in“variable A. The interpreter supports  a - string copy

command.

e T



CHR=H#1S00: $R=$A

copies the string at 1300 sequentially into locations
cstarting at 15000 The string copy command takes the first
source  memory Lonfentc and copies it = into the first.

dest1nat10n addres

The 1nterrupf enable statement ON must be accompanied by a
STAT statement enabling the interrupts at the hardware
level. The first bit of the status register is ‘the enable

bit.

SSTAT=STAT OR 1

This should be executed in the main program' loop as the
interrupt process1nq subtroutine dlsables the 1nterrupt.

‘Faster Cedecution  times can be obtalned by using the

‘+0110w1nq guidelines:
1) Freguently called line numbers and subrout1nes should be n

located at the beginning of the program as th1s 15 where

the 1nterpreter starts searthlnq.

3”) All spaces and remarks should be removed.‘ A space takes

about IO microseconds Lo esecute, a remarkf several

milliseconds. ,
3) The string ~copy. statement copies at the rate' of one

tharacter in 20 micros secands. The operatar taves about 5
mxlllseconds per character. »

f4) Abbreviations for statements should be emplayed.

) As  always, well structured programs - are - the key to

,speed» e,egutlxon.'

»Ther are three two byte program pointers that will assist
in recovering from. a crashed program. These are the

Deqxnnlnq of program pointer stored at FFD4 (LSR) and FFDS
(MSE), the end of. program pointer at FFDé& and FFD7 ~and the
end of RAM polnter at FFD8 and FFD9Y. ,

Ihe command NEW #1200 stores UU»ln FFD4 and 12 in FFDS. Ar
non destructive RAM  test is performed and the first 100 H
bytes of RAM are’ allocated for the interpreter.  The .

addres= of the laat byte of RAM is stored in locations FFDB
and FFD9. : R RS

The command NEW dupllcates the beginning of program. address
in the end of program address location and storas‘ an end of

program  marker {(7F) in that  location. This ~effectively
arases RAM. Howevear, the program is  still there as
evidenced by " a memory dump. The program can be recovered

by replacing the 7F with any ASCII decimal number {a line
Aumber) and restoring the laocation  of the old end of
program marker in locationts FFD& and FFD7.

g b LR e A 2 - 0 10 bt etV o Fibe pain o Bod S p Bt




An array can be cdreated in RAM by reserving ahd,zEroihg'

enough space for the array size:

FOR I=#1F00 TO #1FFF : 9I=0 : NEXTI

The variable A is stored in the two bytes 1QQOH (lsb) and

1001H (msb). If A contains the value of the Ith element of
the array: : :

'3(#1F00*I*2)?$#1000:3(#1F01*I*2)=9(#1001)
will store the value of A in the array. The reverse:
a#1ooo=a<#1F00x1*2>:3#1001=3<#1F01mix2)

will put the contents of the Ith element of the array into
the variable A.

The following is a description of the error messages:

Out of memory space
Statement used improperly

Unesxpected character (after legal statement)
Syntax error

Value (format) error

Ending quote missing from string

GO target line not found

RETURN without previous CDSUB

Expression FOR-NEXT, DO-UNTIL or GOSUR nasted too deeply
ln NEXT 'without prevzous matching FOR

11 UNTIL without prev1ous DA

1” D1v1510n by Lero
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THE UTILITY LIEBRARY

THE SYS-1 library of utilities is designed to enable those
geherallyiunfamiliar‘thh_the‘ SYS-1 to perform the common
tasks of moving a program from EPROM into RAM, modifying
it, debugging it, and finally making & new EFROM copy of
the finished program. The utilites use  menu selection and
prompt1ng to reduce the need for the operator to remember
key numbers or commands. The SYS—1 " Utility library is
located at BSOOH. ‘thus:

‘NEW #88“0

w:ll cause Ehecutzon to begin. Remember, S5YS5-1 will begin
execut1on of  an EFROM based program automatically when
initialized fo a memory location containing the start of a
Program. S ik :

The programﬁpfesentg'its men it
LIB 1A. *OCTAGON SYSTEMS CORP* (C) 4/82

SELECT

<13 MOVE RASIC FROGRAM
2> COFY MEMORY

<3> HEX DUMF

<4> DEC/HEX CONVERT

<S> LLIST SERIAL
-

Entry of "1 to "g will cause ewecutiohf” of that
subroutine. Entry of anything else will cause'the menu - to
be presented again for reselection. Ry’ not ecrashing - with
an ERROR statement, the program is as frxendly as possible
when an out of range number is entered. : ‘

<1> MOVE BASIC FROGRAM
Séiéctian of this routine enables the operator to move a
program from one location in memory to another. principally

frbm RAM to EFRDM and back again.

The rcutxne beg1n5 by requesting:

SDURCE

<0> " EXIT TO MENU
<> RAM(#1100)
<2> EPROM '

<eppREss> OTHER

wce the SYsS-~-1 allows any number of programs to exist in
memory at once, the routine needs to know where to find the
pragram to be moved. Entry aof 0" is the cancel command,
reﬁurnlng you  to the mentt. Entry of a "1" indicates that




your -program begins at 1100H, the beginning of RAM allotted
for pragram storage:. Entry of a "2" means that the source
is ' the EFROM located in the rightmost 24 pin socket. This
socket is mapped th BOOOH. Entering any other number

indicates the begznnan - Address. of your program. The

routine will ‘check “to insure that the address  you gave
exists in the SYS5-1 memory space. If it does not "NO
SOURCE" is printed, meaning that the source you - entered is

not - within the RAM bounds (1100 to 1FFF) or the EFROM

bounds (BOQO to BFFF).. Once the source is establxshed the
routzne asks for the destination.

DESINATION ‘ .

{1 RAM(#1100)

2> EFROM

ﬂADDRESS OTHER

Entry of & "1" will move the program from the source
location into RAM beginning at 1100H. A "ow will  invoke
the' EFROM  programmer. If neither of these are desired,
entry of any other address in the SYS-1 memory range will
determine the stination. The program first determines

the length o+ the"program to be moved by counting the
bytes. This may take several seconds. The number of bytes

to be moved is then printed. If the number of bytes is
greater than 2048 and vou have selected the EFROM

pro@rammar, the program prints:

NO FIT <CONT

A 2716 EFROM contéins only 2048 byfés;  1§ you ‘want to

program only that portion of the program that will fit
type CONT. THe routine  will then instruct vou to turn od
L 1 -4

the 25 volt supply. This supply should be 25 +/-1 volt.
After the 25 volt supply is energized, press the ENTER - key

and the programming process begins. As each "line is’
programmed it is ‘printed on the CRT screen. If a
discepancy is found as each byte is checked after it is’

praogrammed, the programming stops and "BAD BIT" is printed.

When the programmlng is completed the message "TURN OFF

+25ﬁ is printed.

Thev-” lo‘ca‘tion‘ of the EFROM socket is QOOO0H f or reading but
the ' same sochket . ig mapped at .. 2OO0OH for 7 writing
(prbgramming) . The 'reason  for this is: that had you
inadvertently left the 25 volt ‘supply on. and . typed NEW
#8000 you would have destroyed the program in  the as the

lnterpreter tests to see if it is RAM. The first statement
of ..any program designed to run automatically should be

CLEAR  Without it the interpreter qoes into never never
land at the first FRINT statement. If this happens, a
hardware reset will restore operatxon.

After the program has been moved into RAM the routine asks:

8
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SELECT

<O f'RETuRN TO MENU
<1> GO TO DESTINATION

Entry of a "0" will recall the menu. Entry of a "1" will
cause the ' internal program pointers to  be set so that the
current program is the one  just moves and the end of
program pointer is set so that the program can be modified.

Three pointer \alues of two bytes each define the RAM area.
When NEW #1100 is executed the beginning of program pointer
is set. to location #1100, The memory locations FFD4 and
FFDS contaih.OO and = 11. Typing NEW causes the same value
to be duplicated in the end of program pointer registers
FFD& and FFD7.  The NEW statement also causes a 7F to be
stored in location  1100. This is the end of program
mar ker. Thus, 1if in the course of programming you typed
NEW, RAM is not erased even though it appears to be. The
program can be completely recovered by first entering an
ASCII  digit in  the {1rst location wiping out the end of
program-. marker. n -

a#x1db=#31‘

Next the end of program pointer registers must ‘be restored.
Eaecutxng the screen. dump will identify the last byte of
the program - the 7F end of program marker. Enter the two
byte value of the memory location in registers FFDé& (1sb)
and FFD7 (msb). This will completely recover from a
hardware or software reset. The listing on the next page.
illustrates recovery of a lost program.




SNEW#1 100

\rﬂ FRINT"DEMD"
+RUN
DEMO

*LIST L
10. PRINT"DEMO"

*NEW
L IST
*RUN

> NEW #8800

LIB-1A *OCTAGON SYSTEMS CORP* (C) 4/82

SELECT
> MOVE EASIC FROGRAM
2 COFY MEMORY.
- HEX DUMP
> DEC/HEX CONVERT
- LLIST SERIAL

U &

‘> HEX DUMP"

Jup EXIT TO MENU
START AT? #1100 :
1100 7F 0 20 50 S2 49 4E

STOP AT TR
FRINTv#FFDb y#FFD7
Q 17

:S#FFD6=15:&#11¢O=#31
NEWH 1100

LIST R
| O FRINT"DEMD",

20 PRINT"Uh"'J
LIST L
O »ﬁINr"DEMO"'“
O FPRINT O -

RUN
EM0

1o

s4 22

44 4S5 4D aF 22

m

oD TF

.0 PRINT"DEMO".
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(2) -COPY MEMORY

The copy memory routine allows you to move any type of data around in
the 64K address space of the microprocessor. It is up to you to know
that the addresses you give it are valid. This routine can move BASIC
progarms as well, but it is not as speedy or convenient as the routine

designed to do that.

(3) HEX DUMP

The hexadecimal screen dump displays the contents of 256 memory locations
on . the screen as 16 rows of 16 locations each. Fach row is identified -

with the address of the first location. . Additionally, the ASCII equivalent

characters are printed at the right edge of the screen. Those characters
that cannot be printed are marked with a ".". :

(4) DEC/HEX CONVERT

The decimal to hexadecimal conversion routine is useful to those getting
started in microprocessor applications. Enter a decimal number and the
hex equivalent is printed. As always, entry of a "0" returns the menu.

(5) LLIST SERIAL

The serial line listing presents the program a line at a time to a serial
pr1nter connected- in parallel with the CRT. Because the printer is
qperatyng_"open loop" or without handshaking, a 700 millisecond delay is
inserted in line 51. Increasing or decreasing this delay will optimize
the routine for an individual printer. If this is too slow, the current 7
can be reprogrammed to a lower figure. Remember - a 2716 is erased to

all "1"s. Copy the SYS-1 utility library into RAM and determine the
optimum delay (100, 200, 300, etc) for your printer. Place your EPROM
into the programming socket and locate the byte containing the "7" in
the E?RQM. Add 1000H to that location and reprogram the single byte after
energizing the 25 VDC supply by executing an @ statement.

@(#9000+#54E)=#32

Ihe 7 is the 54Eth (HEX) byte. In this example it is changed to a
2". The ASCII code for any digit is 30H

11
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2B0TE41 '

CRINTER JN“::lNFHTBT
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INPUT / DUTFUT

ﬁThe 24 -programmable 1/0 lines are diVidéd, into 3
addressable ports of 8 bitsg sach. A fourth addressable

'locatxon contains & control word that determines the

confzguratlon of the 24 lines.

LOCATION FUNCTION

s e i i o v st s i e s s st o

0AQO Paort A
“0AO01 Fort B
0AD2 Port C
QA0 Control register

A ccmplete descrlptlon of the capabzlltxes -of -the B8255A
Programmable Feripheral Interface can be found. in ' a data

sheet. The following brief description will illustrate

some of its capacity.

Raset on deer up sets all of the lxnes in the 1nput state.‘
The functiqn can be changed to all’ output by executing:

';}a# OAOT = #80

mert A can now output all "i1"“'g jif:

@# OAQO . = #FF
or all zefo’s:
¥ 0AQOD = O

All 24 lines can be returned to  inputs by storing the

3contro1 ward 9B in location OAOX.

CDNTROL FORT & PORT B FORT ©

-..»o.....-........_....._........_........_.._....-........_.._._...__..._._.__....

&

Rl
HEe - OO0 0
RO O e e O

The‘statement DHAOT=499 will turn A and € into 8 b1t input

'ports and port B into an 8 bit ouput port.

‘Htlonally. port € can be split into two 4 bit ports..V

,All Df the above describes Dnly one of three possible modes

’operatlon (Mode 1).

13




QUTFUT DRIVE

The output drive capacity of the_flégrautpufs of the B0O73

and the 285  is . one TTL load. “The 8255 will supply at

least 1 ma at 1.5 voelts out. This specification is
designed to meet darlington transistor output drivers input
requirements.

BIT MASEING

The Principle of bit masking is useful for cbntrolling-a

single bit of any of the 8 bit ports. If we assume port A
is an output and we wish to turn on only the eighth or PA7
I/0 line (on meaning turn it intao a "1I"). - A simple way to

do’this without affecting the other lines is:
S#Aoo=a#noo OR: #80 |

Ifiwe wish to turn it off;

 5§900=3#Adb AND #7F

BAUD RATE FROGRAMMING

SYS—-1 can be prdgrammed for baud rates other than‘the 4800
baud that is standard. Programming other baud rates is

accomplished by breaking a topside foil  jumper = and

installing a corresponding jumper. Locate jumper positions
El.and E2 near pin 9 of UB. Use the following chart to
determine which topside connection to break (indicated with
an X) and install a jumper as indicated.

BAUD RATE  JUMPER

v i ks ke e et s e [P U

4800 0 (= == ED
i 0 O--ee- El
1200 0  O--—-= 2

S O===0--%X-- E1 x
300 O===0-=X-= EZ2
¥ 0O O----- Et
110  0-—-0--X-— E2

O--=0-=X-- Ei

14
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AFPLICATIONS

The SYS-1 bus &tructure is the most convenient type  to add

peripherals. onto. Three control signals control  the
operation; Read Data Straobe (NRDS, active low), Write Data
Strobe (NWDS) and HOLD (NHOLD). A read memory statement

will cause that memory location  address to appear on the
address bus and the data bus to assume a high impedence
input state. When NRDS pulses low the data on the data bus
is acquired. ‘Writing to a memory location produces much
the same sequence of events. The address appears on ' the
address bus, the data is output on the data bus and  NWDS
pulses low. ‘ . :

Peripheral inputs and outputs are memory mapped in SYS=1.
This means that a memory  location is assigned to each
peripheral and that memory location’s contents are _read
from {input device) or written to (output device). SYS-1
provides a User Feripheral Select straobe (NUPS) for any
memory location between 9800 and 9FFF. , '

The memory map for the entire system is:

LOCATION  FUNCTION

0000 = G9FF  Internal ROM

OAQD - OFFF 8255 24 line I/0 port
1000 - 17FF  RAM U1 .

1800 - LFFF  RAM U2

2000 = IFFF  Unused

4000 ~ 7FFF Baud rate select

8000 -~ 87FF EPROM U4 ‘

8800 - B8FFF EFROM U3 (System utilities)

000 -~ 97FF  EPROM programmer

PBOO -~ 9FFF User Feripheral Select (NUFS)
AROOO - BFFF  Unused ,

CO00 '~ FFRBF Raud rate select

FFCO - FFFF Internal RAM

An ‘extensive prototype area is provided. All power busses*
have holes provided for wire wrap "J" pins. Most custom

reguirements will fit in the prototype area. Those that do

not can be buwilt on additional cards and the J1 connector

bus wtilized. See the schematic for these connections. Iin

general; the loading capability of the microprocessor is 1
TTL. load and 10 MOS inputs.

The =5 wvolt supply should not be loaded with more than 1
ma.’ I+ an external negative  supply  is used the
requirements are -3 to ~12 VDC at 10 ma. ‘

A hardware reset switch can easily be added by connecting a
normally open  pushbutton  switch acioss capacitor C7 'in
series with a 47  ohm resistor. This line is available at
pin 18 of the edge connector

15



TESTING

The following tests are performed before shfpment:

- s

The INS8073 is programmed to perform a non destructive RAM search and test
during initialization according to the following algorithm: for each
contiguous byte of RAM the contents are read, complimented, restored

as the compliment, read again, checked and the original value restored.
This test proceeds through RAM until a failure is noted. This is the last
byte of recognized RAM. The last byte of RAM passing this test is
available at locations FFD4 and FFDS5.

SYS-1 Utility L1brary

-—-u--.-—.---—-—-—-.-——-.

The EPROM supplxed to you has been programmed in accordance w1th the
manufacturer's specifications. During programming each byte ‘is verified.
Each EPROM is verified before sh1pment with a checksum. ' The checksum
used is the sum of all the bytes in the EPROM expressed as a two byte.
number. -The checksum for your EPROM is written on the 1abe1 You can
conf1rm th1s at any time w1th the f0110w1ng statement :

J—O : FOR I—#8800 TO #8FFF :-J=@I+Jd : NEXT I : PRINT J

The above statement gives the checksum in decimal numbers. To convert
the hex checksum listed on the program label into dec1ma1 numbers use
the fo1low1ng statement: :

PRINT #nnnn (inserting the hex number 11sted on the EPROM)

M1croprocessor test

The 8073 is tested 1n’cichit by‘performing the following taskS{

1) A RAM'search successfully identifies the first byte of available
RAM, 100H is added. The results of this test are available at FFD4
and FFD5. o

2) The:eomprehenvae RAM test described above is performed.
3) Baudfrate information fs‘properly read.

4) A program stored 1n EPROM is automatically booted up.

5) A program is written into RAM and run.

1/0 port testing

-.-..---.-—-.---~-_-.

The three 8 bit ports are 1n1t1a11zed as inputs. They are then turned
into outputs. Data is written into each port driving each port high
then low. ‘

14,



FCC CERTIFICATION

BURN IN

- - —

A1l boards are burned in for 96 hours at 50 degrees centigrade.

- B i iy o - - -

This equipment has not been tested for compliance with the new FCC Rules
(47 CFR-Part 15) designed to limit the interference to radio and TV
reception. Operation of this equipment in a residential area is likely

to cause unacceptable interference to radio communication requiring the
operator to take whatever steps are necessary to correct this interference.

17.




SCHEMATIC SYS-1 REVISION 2
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BIT

" Appendix A

ASCII CODED CHARACTER SET

DISPLAYABLE

"CONTROL 4
CHARACTERS CHARACTERS
BIT 500 | 001 [oto]o11 {100 {101 {110{111
2000, @ﬁuLNU P,DLEDL sploje|p| " |P
0001 ASOHS.H'QDUD_' tir|alolalq
0010 Bsszxﬁqcz% 21 B{R|{b |
0011 FngEXS 03303‘ #lalcls|e]s
01'60"‘ 9‘.EOTETTDC4D4 $ 141D T]d]|t
B VAN R TAUH
0101 |/ENONLNAKN] 2 { S [ B jV &Y
0110 FACIKAK, V‘SYNSY &l 6| F |V]f]|v
0111 QBELBLWETBE 7B W g w
oo [Vasl4an |8 |wfx|n]x
1001 HTHT‘VYE,MEM' yle oy ]ily
1010 |/1F \i¥, SU‘BS . )|z T
1011 '_<_VTVT[ EscEC L N S O I
1100“-’L FEFF\ FSFS <P N
1101 Mc,ﬁcy,“. ],GSGS =Ml lm|}
1110 ‘Nsoso\ARsRS >IN|Aln]~
1111 70 SIS| ‘—usUS /1ol o oe

B

Bs

Du
D1
D2
D3
Da
Em
Ea
Ex

Es
ET
Fr
Fs
Gs
HT
LF
Nk
Nu
Rs
Si

So

SH

Sx

Ss -

Sy
Us.
VT

—ACKNOWLEDGE
—~-BELL

—BACKSPACE

—CANCEL LINE ,
—~CARRIAGE RETURN -
—DATA LINK ESCAPE
—DEVICE CONTROL 1
~DEVICE CONTROL 2
—DEVICE CONTROL 3
~DEVICE CONTROL 4
—END OF MEDIUM
—ENQUIRY

—END OF TRANSMISSION
—ESCAPE ,

—END OF BLOCK |
—END OF TEXT
—~FORM FEED

—~FILE SEPARATOR
—~GROUP SEPARATOR
—HORIZONTAL TAB
—LINE FEED :
~NEGATIVE ACKNOWLEDGE
—NULL
—RECORD SEPARATOR
—SHIFTIN .
—SHIFTOUT . .
—START OF HEADING
~START OF TEXT
—~SUBSTITUTE © .
—~SYNCHRONOUS IDLE
—~UNIT SEPARATOR |
~VERTICAL TAB

r

displayed
character

Key pressed
when “CTRL"

is held down‘l ‘

standard

CONTROL CHARACTER LEGEND ' abbreviation

»




APPLICATION NOTE

The 2716 EPROM can be damaged if the programming supply exceeds

26V even for a few microseconds. The symptoms . of a damaged EPROM 3
usually are a failure to program or a sudden increase in programming
current (several hundred milliamps) followed by a dramatic decrease

in the current.. : .

Power supplies should be checked with an oscilloscope for overshoot
on power up. Investigation has shown that placing a switch between
the EPROM and the programming supply can actually aggravate the .
overshoot problem. When the switch is closed, the rate of rise of
current is limited only by the EPROM impedence and the connecting
leads. . These leads act as improperly terminated transmission lines
and very fast ringing exceeding 33V has been observed (on a 25V
supply).  The simplest solution is to place a 68-100 ohm resistor
in series with the programming supply. THIS SOLUTION WILL NOT SOLVE
POWER SUPPLY OVERSHOOT PROBLEMS. o L :

If the power supply overshoots, the circuit below will provide the
proper output voltage. Not only will it absorb the overshoot, but
its output rate of rise is slow enough that transmission line effects

are negligible.

1N4002 -
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N
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A (" . . ’ : ;
- | +_I IN4002 §f24° |
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§3.9K —o.1
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1K
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