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MEETING NOTICE

Our meeting will be held at 1:00 pe.me, June L4, 1977 at the University of
Wisconsin ~ Parkside, Kenosha, Wisconsin (Room #125, Communications Arts
Building)

PROGRAM AGENDA

There will further discussion on the "organization of our group into a
non-profit - tax deductible type organization". There will be a general
dlscussion period in which programs for future meetings will be discussed.
This meeting will be shorter than usual because we want all members to
have time to attend the:

University of Wisconsin - Parkside COMPUTER FAIR which takes place from
(9:00 a.me to 5:00 p.me.) at the "MAIN PLACE",

University of Wisconsin-Parkside
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Your Editor recently visited lHeathkit in Benton Harbor, Mlchigan. Thru

g llttle detective work, I was informed that Heathkit will be introducing
Microcomputer Kits in August of this year. One Kit will be based on the
8080 chip and the other on the LSI-1l board,
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RCA announces the availability of their "Manual on Portable“ Hand-Held,
Microcomputer Data Terminal, COSMAC Microterminal CDP18s021",

The 28 page MPM=212 Manual can be purchased for $2.,00 from RCA Solid
State Division, Box 3200, Somerville, New Jersey 08876.
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Digital Desimnsf Box L2l1, Victorla, Texas, 77901, announces the avail-
ability of the "SCROLLER", a full function scrolling mod board for the
CT=-102l;, Price of Loard and all components, etc. is $20.00
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Paratronlics, Ince, announces a special 21% discount offer for the Model
100A TLoslce Analyzer, featured on the cover of the February 1977 issue
of Popular Electronics. Regular price is $189.00 - Special group
purchase price is $1,9.00.
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PERSONAL COMPUTING SHOW « The world's largest Holiday Inn at Chicago
O'Hare International Alrport 1is- the setting for the next Personal
Computing Show to be held Thursday, Friday, October 27, 28, and 29.
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Received a short letter from Tom Luck, who is now working for General
Electric, APO Seattle, WA. He advised that he has a new computer system
now - Cromenco Z2, TDL monitor board, PTC Dual Floppy Disk System, PTC
VDM board, Tape Reader, etc.,etc. Tom expects to be back in Wisconsin
around October and would be pleased to show off his system to our group.
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Club member Jim White will be one of the speakers at UWP COMPUTER FAIRE.
His talk will be on "Introduction to Computing" and will begin at 9:30
Jim White's new bodk, "Your IHome Computer" is the subject of a News
helease from Dymax, P.0O, Box 310, Menlo Park, CA.%9.L025, Price of Jim's
book is listed at %6.00.
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ATTINDANCE PRIZE at June lLth Meeting =- l copies of MAY 1977 issue of
COMPUTLR NOTES from MITS, Ince
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by i‘ob Engels & Don Stevens

012000/ 041 LXI H 100000

012003/ 072 LDA 012043
' 012006/ 062 STA 1012042 ‘

012011/ 021 LXI D 012141

012014/ 032 LDAX D

012015/ 117 MOV C A

012016/ 032 LDAX D |

012017/ 276 CMP M

012020/ 312 J2 012044

012023/ 072 LDA 012043

012026/ 062 STA 012042 '

012031/ 176 MOV A M ;

012032/ 271 CMP C

012033/ 312 Jz 012011

012036/ 043 INX H

012037/ 303 JuP 012011

012042/ 003 INX B

012043/.mx B

012044/ 023 INX D

012045/ 043 INX H

012046/ 072 LDA 012042

012051/ 075 DCR A
012052/ 062 STA . 012042
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OCTAL = 1Mnd a "MATCH" Program
012055/ 3ovanzi Damgnig
012060/ 345 PUSH H
012061/ 321 POP D
012062/ 162 MOV M D
012063/ 315 CALL 012112
012066/ 163 MOV M E
012067/ 315 CALL 012112
012072/ 353 XCHG
012073/ 365 PUSH PSW
012074/ 076 MVI . A  015.
012076/ 315 CALL 054000
012101/ 076 MVI A 012
012103/ 315 CALL 054000
012106/ 361 POP  PSW
012107/ 303 JMP 012011
012112/ 176 MOV A M
012113/ 007 RLC
012114/ 007 RLC
012115/ 346 ANI 003
012117/ 315 CALL 012134
012122/ 176 MOV A M
012123/ 017 RRC

012124/ 017 RRC

012125/ 017 RRC

012126/ 315 CALL 012132
012131/ 176 MOV A M

012132/ 346 ANI 007
012134/ 366 ORI 060
012136/ 303 JMP 054000
012141/(315 caLL 050000 )
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OCTAL - Find a "MATCH" Program

This program searchés thru memory for all data that is a "MATCH" to
data entered at beginning location 012141 thru XXXXXX depending on the
number entered in location 012043. When a "MATCH" 1is found, it prints
out the address immediately following the locations in which it has
found a "MATCH" to data stored at location 012141 thru XXXXXX. This
process continues thru memory. When the first address printed repeats
ltself, you have completed test of entire 64K of memory,

This program can be relocated any place in memory.,

In the above program, CALL 054000 and JMP 054000 are the address locations
on my "Data Out" routine.

Locatlon 012000 =~ LXI H 100000 should be changed to beginning address of
area to be searched for "MATCH" of Data.

Location 0120/}3 = 003 INX B should be changed to agree with the number
of memory locations in the "MATCH" data. Note: In this program, 003
1s the number of locations occupied by the the "MATCH" data which is
CALL 0500004

Location 0121l1 - CALL 050000 should be changed to the desired "MATCH"
datas. - Pie TS R Iy e . e
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I[EX = "ind a "MATCH" Program

This prosram searches thru memory ior all data that is a "HATCH" to

data cnterod at berimuing location 0AG1 thru XXXX depending on the

munber entered in location 0A23. When a "MATCH" is found, it prints
out the addroess lmmediatoly following the locations in which it has
found a "MATCH" to data stored at location 0A61l thru XXXX. This process
continues thru momory. When the first address printed repeats itself,
you have completed test of entire 64K of memory.

This prosram can be relocated any place in memory,.

In the following program, CALL 2800 and JMP 2800 are the address locations
of my "Data Out" routine.

Location OAOO = LXI H [,000 should be changed to beginning address of area
to be searchod for "MATCH" of Data.

Location 0A23 = 03 INX B should be changed~to agree with the number of
memory locations in the "MATCH" Data, Note: In this program, 03 is the
number of locatlons occupiled by the "MATCH" data which is CALL 2800.

Location 0A61l = CALL 2800 should be changed to the desired "MATCH" data



X - ind a "MATCH" Procram

by Don Stevens & BEob Engels

0A00/ 21 LXI H

0A03/ 3A LDA 0A23
0A06/ 32 STA ~ 0A22
0A09/ 11 LXI D  OAGl
VOAbC/ 1A LDAX D

0AOD/ 4F MOV C A

OAOE/ 1A LDAX D

OAOF/ BE CMP M

0Al0/ CA JZ 0A24
0Al3/ 3A LDA 0A23
0Al6/ 32 STA 0A22

0A)9/ 7F MOV A M
NAIA/ B9 ¢MP ' C

OAl1B/ CA J% 0A09'
OAlE/ 23 INX H

OAlF/ C3 JMP 0A09
0A22/ 03 INX B
rmz:smx B

0A24/ 13 INX D

0A25/ 23 INX H

NA26/ 3A LDA 0A22
0A29/ 3D DCR A

OA2A/ 32 STA 0A22
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0A2D/ C2

NA30/ ES

0A31/ D1

0A32/
0A33/
0A36G/
0A37/
0A3N/
0A3B/
oA3C/
OA3E/
0A41/
0A43/
ond6/
0n47/
OA4A/
0A4B/
0A4C/
0A4D/
OA4E/
OAAF/
0A52/
0A53/
0A55/
0A57/
0A59/
0ASC/

O0A5F/

e

cDp
73
cp
I'B
F5
3L
cDp
3L
cp
Fl
c3
7F
OF
oF
OF
oOF
cDp
7E
L6
cé
FE
DA
cé

3

Y

eSS A
N

JINZ
PUSH
POP

MOV

CALE

MOV
CALL
XCHG
PUSH
MVT
CALL
MVI
CALL
POP
JMP
MOV
RRC
RRC
RRC
RRC
CALL
MOV
ANI
ADI
CPI
Jc
ADI

JMP

- Pind a "MATCH" Prorran
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GOOD READING -~ Artilicles of interest

COMPUIER DESIGN - April 1977 "Microcomputer Interfacing" - What is a
Logical Instruction. This article covers loglcal operatlons of the 80807

AMBIV) CAN LABORATORY. = April 1977 "Microcomputor Interfacing". This
artlcle covors intorfacling computer to 10 blt DAC,

EDN - April 20, 1977 "Lot assipnmont statements handle the soft-
computation dirty work", This article covers BASIC Software programming.

ELECTRONIC DESIGN - April 12, 1977 "Taking advantage of the 8080 and 680
data manipulation capabilities™, The circults ability to handle arrays
can simplify many data handling applications.

"programning Controller for the 2708 EPROM coples data in-circuilt".

EDN - April 5, 1977 "Programmable peripheral interface IC's boost
your Microcomputer {lexibility". This article describes the 8255 chip
Interface in detail. i

"Talking computerese?"  First learn the "ins" and "outs" of I/0. A
pood article on "BASIC" programminge

"D to liinary conversion routine", This article lists BCD to Binary
converslon routine for the 6800,

ELECIRONIC DESIGN - April 26, 1977 "Exchange Data between digital
systems", simultaneously with a full duplex interfacing circuite.
Describes interfaco circult for connecting data systems up to one mile
away without a Modem.

EDN - May 5{ 1977 "Conditional commands - the if's, and's, and but's

of software™. Article on BASIC Software programming - covers GOTO, FOR,
NEXT, and IF statements. ]

"Design a low cost CRT terminal around a single chip "CPU" - article
describes new chip produced by MOSTEK (ME=3870)

"o desipn of a home security system" lets you apply the concepts of
top-down programminc. The assembly code is written for a 8080 based
microcomputere. -

"Ccut A/D conversion costs by using software and D/A converters", Memory
mappoed 1/0 helps climinate the interfage circults normally needed.

BLIECTRONIC DESLGN - May 10, 1977 "Real time systems often use interrupts
Lo service I/0 devices in order of importance, and blocks of data can be
moved quickly by direct memory access

COMPUTER DESIGN = May 1977 "Microcomputer Interfacing" = The 8080
Logilcal Instructions.

AMERICAN LALORATORY « May 1977 "Microcomputer Interfacing - Using A/D
convertors. ‘
EDN = May 20, 1977 M"l'ransfor Commands - & "branching bunch" of subrouv. .i
xocutors" - Article on BASIC programming transfer commandse.

BLECTRONIC DESIGN - May 2L, 1977 "Optimize transducer/computer interface
wlth these six easy steps, and get the quality of data and number of usefu
blts needed for the computer input.
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S086 COLUMN

MELL IT ZEEMS THART MHOW WITH THE EIG PUSH OM, I°YE FINALLY BROKEN
COWN ANCe HAVE DECIDED TO CONTRIBUTE TO OUR MNEWSLETTER. THIS MOMTH I
WILL ATTEMFT TO SHOW SOME MEMORY TEST PROGRAMS AND FPROCEDURES.

AFTERE ALL. WHAT DOES EVERY MAINFRAME NEED AND USE EXTENSIVELY? MEMORY
IS THE RAMSMER AND WITHOUT FROFERLY FUNCTIONING MEMORY SOME YERY FUNNY
CELUNNY MEIRD. NOT FUNNY HA HAY THINGS QCCUR,

OME YERY BAZIC YET SIMPLE TEST PROCEDURE IS TO WRITE ALL ZEROS IN
A FREDESIGNATED EBELOCE OF MEMORY. GO BACK TO THE BEGINNING AND CHECK
THE YALIDITY AND PRESEMCE OF CORRECT DATA. THEN DO THE SAME THING EXCEFT
WRITE ALL DONES, THIZ WOULD CHECEKE FOR BLATANT ERRORS SUCH AS BAD MEMORY
CHIFS, QUTPUTS OR IMFUTS OF CHIPS SHORTED <WIA SOLDER BRIDGES> OR MOST
ANY OTHER DBYIDUS MISTAKES. THIS DOES NOT CHECK ADDRESS DECODING AS
MENTIOMED IM A PREVIOUS NEWSLETTER CWOL#2 ISSUE#2) IN WHICH AN ARTICLE
BY TOM DOYLE EREIFLY QUTLINED. A RUDIMENTRRY FROGRAM TO CHECK THIS IS
RESEMBLED FURTHER OM

A MORE COMPREHENSIVE TEST PROGRAM APFERARED IN P.E. MAR 77 ISSUE
WRITTEM BY THE HNOW IMFAMOUS HAL CHAMBERLIN < OF THE COMPUTER HOBBYIST
FAME». THIS PROGRAM CHECKED GENERAL MEMORY. RADDRESS DECODE. AND
PATTERN SENSITIVITY CSOMEMHAT» BY NOT WRITING ALL ONES OR ZEROS BUT
LEED A FSEUDD RANDOM NUMBER GENERATOR (RN G » TO WRITE AND RERD FROM.
BY LUZING THE SAME PSELDO RN G SEED YOU CAN GENERATE THE SAME SERIES
DOF RAWNDOM MNUMBERS. 1 HIGHLY RECOMMEND THIS ARTICLE TO ANYONE INTERESTED
A IT Is QUITE GOODR ANC COMES WITH AN RASSEMBLED . SOURCE LISTING.

FIMALLY MY FRAVORITE IS A MEMORY TEST WRITTEN BY JON WALDEN FOR THE
FRO TECH 4K MEMORY BOARRDS. THIS FROGRAM IS QUITE COMPENTENT FOR RS
IMN PHRSE 41 IT WRITESZ AND CHECKS FIRST ZERQS, ONES. THEN AGAIN ZEROS
WHICH CHECKES FOR QUTLANDISH AND OBWINUS PROBLEMS. IN PHASE 2 IT PERFORME
A MORE COMPREHENSIVE TEST BY FLOATING A 1 BIT THRU A SER OF ZEROS,
THEM A ZERD BIT THEWL A 4K SER OF OMES

THIS CHECKS ADPDRESS DECOLING AMD SOMETHING QLD MEMORY DESIGNERS
CALL "PATTERM SEMNSITIWITY". PATTERN SENSITIVITY IS DATA . A ONE OR
A ZERD., TRANSFERRING OWER TO AN ACJACENT CELL CWITHIN THE SAME MEMORY
CHIF» THIS IS PARTLY DUE TO THE ACTUAL LAYOUT OF THE IC DIE. WITH
THE MEWER MEMORIES OF TODRY AND MORE EXPERIENCE UNDER THE DESIGNER”S
BELTS. PRATTERN SEMSITIVITY IS NOT VERY COMMON. HOWEYER PHASE 2 OF THIS
TEST PROGRAM DOES CHECEK FOR IT.

FLERSE NOTE THAT BY NO MEANS ARE THESE FROGRAMS COMPLETE WITH
DIAGHOSTICS SAYIMNG WMHAT CHIP IS BAD OR PRINTING ADDRESS. CORRECT VALUE
CURRENT YALUE. ALMOST ALL OF THESE FROGRAMS KHEN RUNNING INTO AN ERROR
JUMP BACK ON TQ THEMSELVES IN AN INFINITE LOOP. IF SUCH FERTURES RARE
DESIRED THEN YOU MUST INCORPORATE THEM INTO THE PROGRAM BY CALL’S
TO YOUR DUMF ROUTIMNES WMITHIN YOUR MOMITOR OR QOPERATING SYSTEM.

IF ANY OF YOu QUT THERE FEEL AMBITIOUS AND DECIDE TO DO SO WE WILL
BE MORE THAMN HAFFY TO FUBLISH THE PROGRAM. AND AS A CLOSING THOUGHT.

IF ENOUGH INTEREEST IS GENERATED. I WOULD LIKE TO WRITE A CLUB 8088
MONITOR WITH HELF FROM THE 8828 USERS. KEEP IN MIND THRT IT WON‘T BE
A SUPER ALS-8 BUT ENOLIGH OF AN EXEC TO HANDLE MOST OF THE SIMPLE
CHORESZ AND DRUDGERY OF MAKING AR SMALL SYSTEM BERRABLE.
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THIS MEMORY TEST PROGRAM IS WRITTEN USING

TOM DOYLESS OUTLINE FRESENTED IW MEWSLETTER
CVOL#E [SSUE#2). DOM'T FORGOT LAL SP. KXXKH IF
THIS MODULE IS RUN ALOME. NOTE START ADDRESS
CAM BE ANY 4 HEX BYTE WRALUE BUT STOP CAN OMLY
EE A 2 HEX BYTE PRGE RADDRESSCI. E. 01, 82, 02, ETCO
MEITTEN BY J. KUCAN OM ALS-3

START E&U BL7ERH  xANY 16 BIT START VYALUE
HHOR ERL BhEH #IF TO CHECK 1K BYTES

(615 LY B. @H *=CHECKEBYTE
G Wl L. START D, E=CHECKEBYTE LOCATION
BIASS CHLL CLEAR
BEsE STET Ll H: STRART #H. L=RUMNING RDDRESS
BRES FOn AM
BEATE ORA A *TEST A AND FLRAGS
AT CNE SPECL
BB I H
EIERS (IR H. H
s[5 RETR CRI STOR
S8 kel JHE STRT+2
B R CHLL. CLERR
2185 TH L
311a G [WER A D
U5 I CRI STOP
Ll =2 CHANIT
BL2S o A, C
B1Ea TR [
BLES JHMF STRET
@LEE CHAMIT MW B.48H #+TELL Y0OU CHECKEYTE UFDATED
B1E7 o 4 *0R TD YOUR DUTPUT PORT
B IHF e
(50 I s M.
U e CPI BH *HAVE TESTED ALL CHECKBYTES?
L Rt JZ END
% I L=l L. START
Bl RET
@125 CLEAR LI H. STHRT
B e “wRA A *CLEAR A
B e M M. A
(5 Jec 5 T IMN= H
B2 My A, H
(5 e 6 cPI STOF
(5 Jela B JNE CLEAR+Z
B2 RET
BZ2S SPECL  CHMF (i #I5 SAME AS CHECKBYTE?
H23E0 JHNZE EREDR
RS Mo H L :
B A CHF E . *IS @ RIGHT LO RDDRESS?
(5 o B JNZ ERRIF
et (A% A H
B255 ZMF [ #I5 @ RIGHT HI RDDRESS?
(8 jeon ] JHE EREDOR
R2ES RET
RETE ERRORE MMI E. SFH *FRINT ERROE INDICATOR
R2T5 ouT ak
B2V END JHF END
LEEE E ML 185s8 ERROR 1852
[ 15 STOP BAaLe STRT 1889
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The South Milwaukee. Amateur Radio Club fEo L vaukee

1will be the Host to "SWAPFEST 77" on
aturday, July 9, bezinning at 7:00 a.m.,

at the Amerlcan Legion Post u3u, in Oak
. Creek, Wisconsin

AI RPORT

M
? Layton, Ave.

b\. prizes ! ’% - College Avé*""‘
o °, .“?
$ st |
\ ELECTRON'C 4 o Rawspn Ave. i
FLEA < :
i \ ) , =
MAR KET ".ﬂ 2 Puetz Rd. =
sw JO: g . Ryan Rd.
, ii‘) & Hwy. 100
buy 2\ -
Q
'sb = LEGION POST

Report on the Raeco FPaper Tape Reader:

The Raeco paper tape reader must truly be one of the better
buys 1in personal computine. After using mine for more than
a month now, I would deflinitely recommend it to everyone,
gince 1t bags performed flawlessly for my needs. The only
difficulty with the unit 1s easlly corrected for about 10
cents worth of material and 'S5 minutes of labor. (See
"Tape Fulde Hold Down Improvement For Raeco Faper Tape

Reader" in this 1issue)

deveral hints to help others achive' the excellent (none

yet) read error performance I have experienced are:

1. When adjusting the light source (height and position),
get up the computer to display the input port at which the
tape datsa 1s avallable. (the center hole status LED on the
tape reader cen bhe operating perfectly while one or two of
the data bits may have marginal or too much light). Use

the same tape you plan to read to set the light and verify
that the processor willl get the rizht data, hole for hole.

2. look out for older wrey fan-fold tapes, especlally if
they are faded, as you may et read errors at the folds.
(Too much 1lizht can leak through the faded folds).

5. Keep tapes clean (use a box to catch the tape-not a dirty

floor).

/. J&gm/
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| BEGIN 'XRA A ' ComPUTE ZERO I8 00 |AF -
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- || S }NExT ADDR To LOAD 2A 273
e 4:AZDD ”B .| FeR CHECKSUM 2B |80
| ey Bfel St l. SAVE CHECKSUM e 1.7
ZDCP\ D DELRMct RECORD LENGTH COUNTEGN 2D| 15
o s |—IF—EEQORD LENGTH CoNTER I S |ro o0
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PAFER TAIE LCADER FOR IROCESSOR TEGCH 5K BASIC 2

This prozram 18 a revised and appended verslon . of the paper tape
loader program included wirh Frocessor Technologys 5K BASIC.

It takes advantage of the checksum that 1s on the tape, and allows
verifying memory agalnst the tape (2 very good memory test also).
To use, I/0 port addresses and mask words should be chanzed to
matech your system in the subroutines TTYIN, OFF,RDERR, and VFERR.
This program assumes 2K of memory, CRT terminal (1200 baud or
faster 1s desirable) with status on port O and data on port 1,
and a paper tape reader with Jata on port 2 and status on port 3

The tape data 1s written to the screen as it is recileved from the
reader., If the fillinz of the screen stops, an error has occured
and the processor is waiting in loop for the tazpe to back up and
the character "Escape" to be entered at the keyboard. Before
continuing to re-read or skip the record in which the error
occured, check the load address on the screen, since, 1f the
read error ocoured there, it may have bombed an eariler part of
the program belngz loaded.

To use the verify mode, chanze the prozram as shown on page &
and start the processor at addr. 1800. If the processor hangs
up in an error loop in the verify mode, first try hitting any 5
key other than "Escape'. If this clears the loader (watch the )
front panel lights), there was a verify error (memory dosent Q
match the tapeY(have your spare memory chips handy). If only
"Laoape" oleara the loader, there was a checksum error 1n
readinz the tape.
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JNIVERSAL CODE CHART FOR DATA COMMUNICATIONS - )

sam 7800 EVEN PARITY TOD PARITY EBCDIC 8T s8I o SELECTRIC FIELD DATA BAUDOT
AsCH Ascu ASCH asou TRANSCODE TYPESETTER
SIARY BINARY
SMARY HEX HEX BINARY HEX SEARY HEX BINARY HEX BIMARY HEX BINARY  HEX € 12esas C1268a8  HEX BINARY HEX BINARY MEX
Wi ee BA Y WIIT6W 3A |- WIIeW BA |- G110 JA T S A meiem U e L e
L _seauies se i o re—so—t 1015180 ST 38 |: T ——— 100 U A miwe® U B c1wien L @) nien = W F IE
< 191131100 BC {< 0118 X | < @OINMWe I ®WiIIWe BC « |< o011 oc < sewee U W < w0011 23
- WINWT BD j= 91NN B (= WINW 0 |- @IXT D 7E - oOWedW U 2 (= 00010011 L 13]= 100 00 24
> BINIO BE {> 0NN E {> WHIIW BE > @GN XE {> L3 > s U B > 100101 B
? Wi 8F {2 omm ¥ |2 mmim ¥ 2 Wi BF |2 o1 eF ? 1M1V S B | erwese u & (> ososoin v @2 1100 ¢ |> 1moor F 19
© 11000000 OO {®@ 1000030 & |@ 11000000 CO (@ 01300000 60 /@ 011110 x |@ 1MW x|e 01001S 2!e momwow L o |@ 0000000 U 0|@ 101111 2F
1 uenion o8 {! 1e11om S8 | { nenien o8 ! s S8 i 0000 U 21| 000011 63
\ 111188 DC 1811100 SC |\ 01911 WE SC 1191188 OC 1100000 E0
i et oo |} 1o @ |1 1nenwl oo {] s1611 91 SO i 00we0m0 L 201 000 100 04
A TIGNIW DE {~ 191110 SE |~ 1101119 OE {~ GIS111W SE 000010 @
-~ TIeNINT DF |- 1emM1 SF | -  G1eNIN SF |- MMM OF |- 01T @ . o U m
. 1100000 € |\ 01006 6 |* 11399088 E0 [\ O1111601 M e [rUTU—
{ mmen e |{ 1men m |{ womoen m |l 1men || 10w e T |m“n“m’;‘('3
: mIwe fC |: 1MW I ninws fc | o11itwe 7c | 0101010 6A }gpﬂm ! {gmmu-p i
H nimwr @t} RRLLE U B o1t 70 |} umw fo |} 11010000 DO PR I
~  MMIMe FE |~ 11110 TE [~ 1MWl 7E |~ MMM FE |~ 0100001 A
< 0100100 4A « 03O80 U 02 ¢ 0101700 U S8
= etonam sF e, N u 3
! 1001117 &F V_101000 sy 28] | @11e1e U 76
00100000 U 2
00000001 U 01
}'ﬁl‘ﬂ' o H'i—ﬁ} :Txc_mWE‘i: "(?'num 00 1c) rAGsS 11011 18]
LSUFT__omou 18, | [ic wmuii F) | [ic cooni IFf HACERTRIRT
ACK 10000110 85 |ACK 000110 06 | ACK 00000110 05 {ACK 0000110 88 |ACK 00101110 2E
BEL 10000111 & [BEL 0000111 O7 | BEL 10000117 87 {BEL 00080131 OF |BEL 00101111 2F |BEL 001101 0D | BEL 101011 =
85 001000 83 /BS 0001000 08 | BS 10001000 B8 (8BS 000UI000 08 {BS 0000110 16 BS 01011101 so {8s  o1011101 50
BYP 00100100 24 8YP 00001 10 OE |BY 00001110 O
CAM 10071000 S8 |CAN 0011000 18 | CAN COO11000 '8 |CAN 30S11G00 98 |CAN 000711000 18
€ 00011010 1A
CR 10001107 ® {CR 0091101 CR 10001107 8D [CR 00991%071 @D {CR 00001101 0D RET 001000 ™ i R 111111 3F |cr 01000 o8
OC1 19010081 91 [DC1 000601 11 | DC1 000001 11 [DC1 10081801 91 |DCT 00010001 11
DC2 100000 92 |DC2 00WO 12 | DC2 G0OWOW 12 [DC2 WSWEW W [DC2 0000010 12
DC3 1009011 93 |DC3I 001WO11 13 | DC3 010011 93 |DC3 000WOIT 13 |DC3 00010011 13
OC4 10010100 S4 {DC4 0010100 14 | DC4 GDO0100 14 {DCA WOWI0 94 [DCS 00011160 3C
DEL 11111111 FF DEL 111N JF | DEL 11111111 FF |DEL 011I1111 7F |DEL 00000111 @7 |DEL 111111 3F | RUBOUT 111111 3 | pELOTIII I 7F |DEL 0111111% 7F
DLE 10010000 S0 |DLE 0010000 0 | DLE 10010000 S0 |DLE 00010000 10 |DLE 00090000 10 [DLE o111 1F | _
DS 00100000 20 [ECevATE oa0010 oz}
EM 10011007 99 |EM 0011001 19 | EM 10011001 99 |EM 00011001 8 |EM 00011091 19 (EM 111110 3£ :*rmns' 100000 201
ENC 10000101 85 |ENQ 0000101 ENO 00000701 05 |ENQ 10080107 85 (ENQG 00101701 2D [ENQ 101701 20 | |[ADDTHSP 100100 24!
EOB 00100110 26 }E’IS 100101 5| eoger011 110 SE [EOB 01011110  SE
EOT 10000100 8¢ |EOT 0000100 04 | EOT 10000100 84 [EOT 00000100 04 (EOT 00110111 I |EOT 011110 1E |[ENSP 101110 21: EOT 01 111 100 7¢ [EOT 01111100 7c
ESC 10011011 98 |ESC 0011011 18 | ESC 00011011 18 |ESC 10611071 98 |[ESC 00100111 Z7 [ESC 101010 2A :Oﬁ 10111 2F)
ETB 1000111 &7 |ETB 0010111 17 | ETE 0000111 77 (ET8 10010111 97 |ETB 00100110 26 [ETB 001111 oF | [VRULE 110010
ETX 10000017 8 |ETX 0080011 03 | ETX 00000011 03 |ETX 10800011 83 [ETX 00000011 03 [ETX 101110 26 {EILEAB 110 100 {
FF 10001100 8C |FF 0001100 OC | FF 00001700 OC |FF 100011300 SC |FF 00001100 OC IENLEAD 110111 37§ FF 111110 36
FS 10011100 SC [FS 0011700 1C | FS 1001118 SC |FS 00017900 1C [F§ 00100010 2 lunan 111001 :}
GS 10011101 90 |GS 0011101 D |GS 00O11HT W 10011101 9D ILRAIL mon m®j
HT 10001001 8 |HT 0001001 09 |HT 000010017 08 |[WT 10001001 89 |HT 00000181 06 [HT 101111 2F [ QCENT 111110 31 T 00101111 2F [HT 00101111 2F
IF$ 00011100 1C
1GS 00011101 1D 3
w 00010 111 17 I 00111101 D [it 00111101 »
RS 00011110 1E
s 00011111 1F
LC 00000110 06 LC 00011111 1F |Lc ooo11 1N 1
LF 10001070 8A |LF 0001010 OA |LF 00001010 OA [LF 10001010 8A |LF 00100101 25 LF 01101110 6 |LF o1101110 6 LF 00010 02
NAK 10010701 95 |MAK 0010101 15 | NAK 10010701 9% [NAK 00010101 15 [NAK 00117101 3D [NAK 111101 30
NL 00010101 15 NL 01101101 60 [NL 01101101 &
NUL 10000000 B0 |[NUL 0000000 00 | NUL 00000000 00 |MUL 10000000 80 |NUL 00000000 00
PF 00000100 04 PF 100 010 22 | PF 01001111 4 [PF 01001111 aF
PN 00110100 34 PN 01001 100 4 [PN 01001100  4C
PRE 00100111 27 PRE 00 111 110 3E€ |PRE 00111 110 3£
RES 00010100 14 RES 00 001 101 00 [RES 00001101 (]
RLF 00001001 09
AS 10011110 9E [RS 0011110 1E |[RS 00011110 1E |R$ 10011110 9E |RS 00110101 35 RS 00101 100 2c |Rs 00101100 2
SI 10001111 SF [SI 0001111 OF |8 00001111 OF |81 10001111 8F |81 00001111 OF
SM 00101010 2A
SMM 00001010 0A
SO 10001110 BE [SO 0001110 O |80 100071110 8€ [SO 00001110 OE (SO 00001110 OF
SOH 10000001 81 |SOH 0000001 01 | SOH 10000007 81 [SOH 00000001 01 |SOH 00000001 01 |SOH 000000 00
$0S 00100001 21
STX 10000010 82 |STX 0000010 02 | STX 10000010 82 [STX 00000010 02 |STX 00000010 02 [STX 001010 OA
SUB 10011010 9A |SUB 0011010 1A |SUB 100711010 SA (SUB 00011010 1A |SUB 00111111 3F |SUB 001110 OE
SYN 10010110 96 |SYN 0010110 16 | SYN 10010110 96 [SYN 00010110 16 |SYN 00110010 32 |SYN 111010 3A i
uc 00110110 36 uc 00011100 1€ |uc 00011100 1c
Us 10011111 9F |us 0011111 1F | US 10011111 BF |US 00111111 IF us 011101 10
VI 10001011 88 |vT 0001011 08 | VT 10001011 68 |VT 00001011 08 (VT 00001011 08 P 104-8-75
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HEX TO CHARACTER CODE FOR DATA COMMUNICATIONS

EVEN PARITY | ODD PARITY 78IT EBCD SELECTRIC EVEN PARITY | ODDPARITY | 7-8IT EBCD | SELECTRIC

EBCDIC ASCII ASCII ASCHI o e ) EBCDIC ASCII ASCII ASCII [ [T
00 NUL NUL 00 NUL 40 8P ® 0 @ sP sp-
01 SOW SOH 01 . SOM (o118 & 4 A a A

02 87X 8TX 02 STX | e | T t 42 B 42 B

03 ETX ETX 03  ETX 43 c a + oy
04 PF EOT 04 EOT | * 8 $ 4 a4 D 4 D

05 HT ENQ 05 ENQ 46 E 5 E Q. gilisienty
06 LC ACK 06  ACK 46 F % F Vol g R B
07 DEL BEL 07 BEL | H h ? 1 47 G 7 <

08 BS 08 BS : 4 % .6 48 H 48 H

09 RLF HT 09 HT a9 | 9 1 [T 1] [ A
0A  SMM LF 0A LF TV J 4d, | 4 Eifite
0B VT VT 08 VT D d P p 8 . K 8 K Ui+

0C  FF FF oc FF & < L @ L PN PN
oD CR CR oD CR RES RES a M W M

0E SO SO 0E SO BYP BY 4+ N 4 N

oOF 8 sl OF sI 4F | 0 4 O PF PF
10 DLE DLE 100 OCE IS 2 e 2 50 & P 50 P

11 DeCl nc1 10 “DCY 51 Q Bl Q| K i [ e
12 DC2 pc2 12 pc2 52 R 52 R s s| N n
13 DC3 oc” 13 pedi .8 b + - 53 s B3 || .8

14 RES DC4 14 DC4 54 T 54 T ) (] [ S
1% NL NAK 16 NAK 85 U 55 U

18 BS SYN 18 SYN 56 v 56 V

7ok ETB 17 ETB 57 w 57 W
T18 CAN CAN "7 17@ can 58 X 58 X CHl GG
19 EM EM 19 EM or e 5 | i 59 Y 59 Y

1A cc SUB 1w, susilw w | k 5A | z 5A 2z

18 ESC 1B ESC BB § [ 58 | (RN | [ oY T
1cIF§ FS 1 FS UPPER UPPER BC ¢ . \ 5C: A

CASE CASE
1D 168 as D GS 80 ) ] 50 ) BS BS
1E  IRS RS 1E RS BE ' A 68 A EOB EOB
1F 1US us 1FUus LOWER LOWER 5F — = 5F  —
e Bl = CASE CASE

20 DS sp 20 s - 1 (+]1 80 . & N 60

21 SOS | 21 i 681 / a 61 a J j M m
22 FS % 225 Ak 62 b 62 b 2 Tt <
23 # 23 # A a G g 63 a 63 c

24  BYP $ 24§ 64 d 64 d ( 9 ) 0
26 LF % 25 % R 5 S s 65 e 65 e

26 EOB/ETB & % & z 2 H h 66 f 66 f

27 ESC/PRE po it ¥ 67 q 1 l i Vi
B o [ gl T T 68 h & h[ % B
29 ) 29 ) N n R r 69 i 69 i

2A  SM . 24 - ¥ v v D d A | i 6A |

28 + B+ 68 . K 68 "k E e

2¢ 267 .. RS RS 6 % I 6 I

20 ENQ L 2n = e. m 60 m NL NL
26 ACK 2 Wl 6 . > n 6E n LF LF
2F  BEL / 2k / HT HT 6F ? 0 6F o
FE T (5 ) 30 0 ; 3 70 ) 70 »p IE% NS
3 1 31 1 L I /A 7 q 71 q

a2 SYN 2 2 2 b7 t U 72 v 72 r

33 3 38 3 73 s 73 s c e:l Bt
34 PN 4 34 4 ¥ # ( 9 74 t 74 t

3% RS 5 B B 75 u 7B u ! s wow
38 uc [} B 8 76 v 7% v ' B b
7 EoT el 'y - o 77 w 7w
a8 NN 8 C) ST . 8 78 X 78

39 1] 39 ] 79 \ y 79 y P p A a
3A : 3A 2 7A : z 7A z X : S [ o c
38 7 B G g : ] 7B # { 78 i

3¢ Dca x < 7t @ ! R EOT EOT
D NAK - D - m I ™ } ™y

3E > E > PRE PRE 7€ = ~ 7€~

3F  SUB ? IF 7 1 DEL 7F DEL| DEL DEL
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6BIT

EVEN PARITY [ODD PARITY | 8B11 £ VEN PARITY |ODD PARITY | 8HIT FIELD TYPESETTER 6B8IT BAUDOT
EBCDIC ASCII ASCII Ascll JeBepIC ASCII ASCII ASCII DATA [ SHIFT UNSHIFT | TRANSCODE | LTRS  FIGS
80 NUL nNuL | co | @ @ 00 SOH
81 SOH SOH | c1 A A A 01 & EN e A E 3
82 b STX sTX |c2 B B B 02 A ELEVATE B LF
83 ¢ ETX eTx [c3 ¢ c c 03 | A a C A
84 EOT EoT | ca D D D 04 | SPACE D sP
86 w ENQ ENQ fCb E E E 05 SP| s s E s BEL
86 | ACK ACK | C6 F F F 06 A [ ! F I 8
87 g BEI BEL | c¢7 G G G 07 B et 40 G u 7
88 h 88 i B8S c8 H H H 08 C RETURN H CR
89 nr HT cy | 1 | 09 D D d 1 D $
8A LF LF CA J ) 0A E R v STX R 4
88 vT VT cB K K 0B F J i i J 4
8C FF FF o L L oc G N n < N 5
8D CR CR co ™ M 0D H F f BELL F !
8E S0 S0 CE N N 0E | c ¢ suB c :
8F s sl CF . 0 3] MO [ oF J K- k ETB K (
90 DLE DLE | DO |} p oy P 10 K T t & T 5
91 ) pe De1 D1 Y Q Q 1 [ Z z J Z f
92 K De2 pc2 | b2 K R R 2™ L 1 K L )
03 | nes pe3 o3 L s S 13 N w w L w 2
94 m Dea Dca | D4 m T T 14 0 H h M H 2
9 o NAK NAK | D5 N u u 15 P % y N Y 6
96 o SYN SYN | D8 O v v 16 Q P p o P 0
97 p _ETB. ETB | D7 P w LA | e 7 R| a: q P Q 1
08 q “cAN caN o8 o X X B S 0- o Q ‘0 9
09 EM EM D9 R % 1% 19T B b R ] ?
9A suUB sug | DA z z 1A U G 9 SPACE G 8
96 ESC Esc | os | | B V SHIFT $ FIGS
8e S Fs | oc N N cw| ™ m * M :
90 GS GS DD | ] 10 X X us X %
9F RS RS DE A A 1€ Y v v EOT v 5
oF A us us OF g EEL A e 1IF 2 UNSHIFT DLE LTRS
AD sp sp E0 20 ) THIN SPACE -
Al | | E1 “ a 2 = 3 3 /
A2 & 0 é £E2 5 b b 22 + PF s
A3t " " E3 I © ¢ 23 < | $ T
Ad $ $ E4 U d d 24 = | ADD THIN SPACE u
Ab v % % E5 V e e 26 > EM SPACE v
A6 w & & E6 W f f 26 # 8 w
A7 x ; . E7 X 9 q 27§ 7 X
A8 y ( ( E8 Y h ey S [ N T 7 7 Y
A9 2 ) ) E9 Z i i 29 ( @ = z
AA + . EA i i 28 % 4 ESC
AB ' + EB K K 28 : BELL |
AC EC | 1 2c 7 %
AD ED m m 20 ! g ENQ
Ak EE n n 2E . EN SPACE ETX
AF ! / EF 0 0 2F @ QR - HT
no 0 0 FO 0 p ] P b o =l S0neE | 5 0
#1 1 1 £y A a q LR ( ) 1
n2 2 2 F2 2 v r 32 2 V RULE 2
33 1 3 F3 3 s s 33 3 2 3
B4 4 4 t4 4 t t 34 4 EM LEADER a
Bb b b 5 6 u u 3% 5 i 6 5
B6 [} [ F6 6 v v 36 6 ? 0 6
87 7 7 F7 7 o w WS o T _EN LEADER 7
B " 8 F8 8 x x 38 8 & 9 8
89 0 9 9 9 y y 39 9 UPPER RAIL 9
BA FA 2 : 3A : : SYN
i ; e { { B LOWER RAIL #
i FC ; H c / ? @
B0 = — FD } } D . 1 NAK
BE FE 3E FF| QUAD CENTER EM
BF ? ? FF DEL DEL 3F CR RUBOUT DEL
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