




































JCEIBI 
Introducing SCELBAL, 
the new microcomputer 
language that's simpler 
than machine language. 

A complete language for 
"8008"'''8080'' systems 
including source listings, 
routines, flow charts and 
more! 

SCELBAL. SCientific ELementary 
BAsic Language for "8008"/"8080" 

systems. A complete, illustrated program book. Routines. 
Techniques. Source Listings. Flow Charts. And more. 
Took several years to develop. Now yours for many years 
to come. First time that intimate details of higher level 
language has been offered for such a low price. Only $49! 
You get 5 Commands: SCR, LIST, RUN, SAVE, LOAD. 
14 Statements: REM, LET, IF ... THEN, GOTO, FOR with 
STEP, END, INPUT, PRINT, NEXT, GOSUB, RETURN and 
optional DIM . 7 Functions: INT, SGN, ABS, SQR, RND, 
CHR, TAB. And, it runs in 8K and more. Here's all the 
data needed to customize a high level language for your 
system . .. at a fraction of the cost! 

Order your copy today! Get $49 
started advancing your system! ppd. 

Here's SCElBI's First Book of 
Computer Games for the 8008/8080. 
Action-packed. And fun. 
Try to beat the computer at its own game. 
Here's the first complete machine language 
computer manual for computer games to 
include source listings, flow charts, 
routines and more. Space Capture - You 
against the computer using "search and 
destroy" strategy to shoot down roaming 
alien spaceships in outerspace. Hexpawn 
- a mini-chess game that lets the 
computer make mistakes ... but only 
once. Hangman - an updated version 
of the great kid game. Computer selects 
words at random from long, expandable 
list. Try to beat it in 8 moves or less. 
Illustrated. Fun extras to put your 
computer to challenging, competitive, 
fun use. 1495 

Order yours today! ppd. 

SCElBI's new microcomputer 
Game Book of Outer Space ... 

Captain your own crusading starship 
against the logic of your "8008" or " . 
"8080". You must destroy a random , 
number of allen ships without running 
out of stardates, out of fuel, out 
of ammunition or out of the galaxy. 
Plan your mission. How much fuel is 
used for your warp factor? Don't run 
into roaming stars that can damage your 
ship. Suddenly! Condition Red! Allen In 
light! How big is he? Fi re a phasor or 
torpedo! He's damaged or destroyed. 
But , you've used valuable fuel. That's 
Just the beginning. A new game every 
time. Complete program book in machine 
language for 4K memory, including 
source listings, flow charts, routines, etc. 
Great intergalactic adventure and fun. 

Order "GALAXY" today! 1495 
ppd. 

MACHINE LANGUAGE 
PROGRAMMING 
FOR THE "8008" 
(and similar microcomputers) 

Here's the detailed, 
basic manual you need to 
develop today's machine 
language programs. 170 
pages. Illustrated. Easy-
to-read, understand. Most 
techniques applicable to 
other micro-computers, 
Including "8080". 
Floating-point arith­
metic package Is 
worth the price 
alone I 

Order today I 

• Detailed presentation of "8008" codes • Flow Charts 
• Mapping • Floating-point Package. Debugging 
• Basic programs: loops, counters, masks 
• Organizing Tables • Editing/Assembling 
• Math operations • I/O, Real Time Programming 
• Maximizing memories • And lots more. 

Master Charge, Postal and Bank Money Orders preferred. 
Personal checks delay shipping up to 4 weeks . Pricing, 
specifications, availability subject to change without notice. 
Prices for U.S. and Canadian delivery at book mailing rate. 
Add $2.50 for each publication II Priority Air Service (U .S.) 
desired. Foreign orders add $6.00 for each publication. 

1:0"lllJl"."I6 
1322 Rear Boston Post Rd ., Milford, CT 06460 
Telephone: 203/874-1573 



Assembling a Sphere 

Bruce A Anderson 
4554 Chinook Ct 
San Diego CA 92117 

Sometime in Jul y an advertisement was 
being run in several magazin es which offe l-ed 
a complete co mputer system fo r onl y $650. 
Up until thi s time I had been interested in 
microprocessors but had not eve n remotely 
considered buying one. I sent off for the 
brochure anyway. After read ing the claims 

Photo 7: The Sphere system features a completely separate power supply. All 
regulation is done in the unit shown here, which eliminates the need for on 
board regulators and the extra heat dissipation on logic cards. 
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about the system, I quickly convinced my­
se lf that I could justify the expense as an 
educational expense; so I sent off a check to 
Bountiful UT where resides Sphere Corpora­
tion, the company making these claims. 

I ended up ordering a "SYS2/ 
KIT - Intelligent" which included a 
Motorola 6800 processor with 4 KB of 
programmable memory, full keyboard , TV 
interface, a cassette interface and what was 
probably the biggest selling point, 1 KB of 
EROM which had software for what Sphere 
calls a "mini assembler," text editor and a 
debug routine. All this (during the special 
introductory period) for only $750. Clearly 
a bargain! 

By mid August I had received con­
firmation of my order and a promised 
delivery date of the second week in October. 
Part way through this 60 day wait I heard a 
rumor that Sphere had not delivered any 
systems and that all the company consisted 
of was two people in a garage. When the 
second week in October arrived and my kit 
didn't, I put in my first call to Utah and 
discovered that it would be about two weeks 
late because they hadn't been able to get all 
the parts from their suppliers on time to put 
the ki ts together. October 30, as promised, 
brought a box from Sphere which had most 
of the electronics (all except the cassette 
interface) but no metalwork; so the next day 
I again called, this time to find out about the 
metalwork and two or three parts which 
were not exactly as specified on the parts 
list Fortunately all the parts were usable 
substitutions and the metalwork arrived the 
same day so I commenced to build. 

Sockets are provided for all the expensive 
MOS devices, but I decided to use sockets on 



everything so for the next four days I 
soldered in sockets in all my spare time. I 
was soon ready to plug it in except that the 
interconnection and power cables had been 
back ordered and had not come yet. So 
instead I inspected the boards again, modi­
fied a TV for monitor use and waited for a 
week until they arrived. 

Finally I was ready to tryout my system; 
and sweating profusely, I threw the power 
switch. When no smoke appeared I let out a 
sigh of relief and then began trying to find 
out why it wasn't doing what I thought it 
should be doing. 

The television interface seemed to be 
working, but all that was showing on the 
screen was a set of random characters and 
none of the keys would affect anything. 
Look ing at the address lines with a scope, it 
became obv iou s that th e processor was stuck 
in a loop. One of the things noticeab ly 
lacking from the manual was a set of 
deb ugg ing proced ures for the hardware, so 
aga in I ca ll ed Utah. I n response to the 
quest ion of debugging procedures, I was told 
that it was almost certainly a solder splash 
on the add ress lines, although it was possibly 
the refresh clock not worki ng. 

Even though I had already checked for 
solder splashes at least twice I went back and 
looked aga in just to make sure. When no 
splashes turned up and the refresh clock 
appeared to be working correctly, I tried 
finding o ut what memory locations were 
being addressed in the loop (no simple task 
with only a single trace scope). Fin ally I 
pulled out the ad dress drivers (here is where 
my foresight in using sockets paid off) and 
man ually input the addresses which were in 
the lo op to see what was in these locat ions 
in the PROM. Sure enough, with the pro­
gram which was in the PROM, once the 
micro processo r got to this point (which it 
would upon startup), there was no way to 
get o ut of the loop. 

Armed with what I thought would be 
convincing data I aga in called Sphere and 
this time was asked to se nd in the PROMs 
along with a $5 shipping and handling 
charge. Two weeks later the PROMs came 
back with the explanation that someone 
must have forgotten to plug in a master 
when one of the PROMs had been pro­
gramm ed. I plugged in the chips aga in , 
turned o n the power supply and 10 and 
behold I had a bl in ki ng cursor and an 
otherwise blank screen. Well , an almost 
blank screen anyway. Several nonblinking 
cursor blocks would not clear from the 
screen but would only move aro und. I 
decided to ignore these for a while as they 
seemed to be only an annoyance and 
nothing disastrous. 

Photo 2: Here are the three main boards of the Sphere system. At the upper 
left is the video interface board with 572 bytes of memory used for the 
display. A t upper right is the main processor board with the 6800, 4 KB of 
dynamic memory and 7 KB of EROM. The lower board is the keyboard 
assembly, which includes a numerical keypad and cursor control keys as well 
as a full alphanumeric keyboard. 

A short while late r I had the editor 
program working as well as the debug 
program for opening and changing the con­
tents of memory locations. Unfo rtunately 
there was little docum entation about the 
"mini assembler" and I could not figure out 
how to use this feature based on the original 
documentation package. So afte r a few days 
of inputting si mple programs through the 
debug routine, I went back to trying to fix 
the TV display. 

By this time the problem had become a 
little more than annoying. On four of the 16 
lines of display, several blocks would not 
clear as noted above, but far worse, if the 
cursor was placed o n any of these lines, 
more blocks would be created randoml y in 
the two or three positio ns following the 
cursor. On four other lines several characters 
would not be displayed as the correct 
symbol. By swapping memory I(s, I deter­
mined that the probl em was in the M6810 
chips used for characte r storage in the TV 
display. Rather than waiting two weeks for 
replacements from Sphere, I bought two 
new ones from an outsid e vendor. One of 
these also had a minor defect, so I was 
running a 50% failure rate on these chips. 

I decided to call Sphere and find out 
about the "mini assembler." It turned out 
this call was unnecessary since a manual 
upd ate covering the "mini assembler" and 
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Photo 3: It works! Here is 
my completed Sphere 
system in operation driv­
ing a small video monitor 
(not purchased from 
Sphere). The board inter­
connections are made with 
flat ribbon cables, and the 
keyboard is shown 
mounted in its case. 

including a memory map had been mailed 
the day before I call ed . I also asked about 
the prob lems with the character memories 
and was told that actuall y the M6810 was 
not specified to be fast enough for the 
app li cat ion but th at because Motorola ge n­
era ll y made the ch ips bette r than spec, they 
had dec ided to use them instead of the 
slightl y more ex pensive M68 10-1 which was 
guaranteed to be fast enoug h. Perso nall y, I 
wou ld have preferred to pay the extra cost 
« $5 extra fOl' the fo ur chips accord ing to 
Motorola price lists) and have a disp lay that 
worked t he f irst time. 

Finall y the manual add it ion arr ived and I 
cou ld use the "m ini assem bler" and co uld 
start wr iting prog rams se riously, Also wit h 
the manual update was a notice abo ut the 
serial interface board which still had not 
arrived . Shortly after Sphere started sh ip ­
ments, a conference sponsored by BYTE was 
held to try to determine some standards for 
cassette interfaces. Sphere then stopped 
shipment of all their cassette boards so they 
cou ld redesign the board so it met the 
standards which were decided on. Th is 
meant another wait of abo ut two months, 
but th e eventu al cassette in terface wo uld 
meet the provisional industry standards and 
even included the option of interfacing to 
two cassettes which the original design did 
not offer. 

Probab ly the worst fault I found wit h my 
Sphere system is its lack of documentation. 
With the manual add itio n received in Decem­
ber, a start was made towa rd s co rrect ing this 
fau It. For examp le, asse mbly instructions 
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sho uld include some sort of debugging sug­
gest io ns. The manual I received provided 
littl e if any advice o n debugging a no nfun c­
tio ning system other than: Look for so ld er 
sp lashes. Solder spl ashes do occur, but other 
fa ults (like misprogrammed EROMs) also 
occur and the method of detecting these 
fau lts should not be left entirely up to the 
customer. 

Wh en all things are co nsidered, I thin k 
Sphere has done a ve ry good job in the short 
time the company has been in ex istence. The 
hardware supplied in the kits is genera ll y of 
good qu ali ty. In the few cases where the 
hardware is not up to par, t hey are work ing 
to improve it and usu all y wi ll retrofit kits 
already shipped when they do. The problems 
and de lays I faced should no longer face 
future buyers since the Sphere peo ple are 
hard at work ironing out bugs and gli tches in 
the product and its documentat io n. 

Th e programs in the EROM provide an 
incredibl e amount of f lex ibili ty, especiall y 
considering that eve rything is stuffed into 
onl y 1 KB of memory ; and certainly the 
keyboard, TV interface and EROM combina­
tion make prog ram entry an order of mag ni­
tude si mpl er than the switch and LED front 
panel method . 

Computer systems can get quite co mplex. 
I extend my praise to Sphere for gett ing all 
the myri ad pieces togeth er in such a short 
t ime. If a company which has been in 
business less than a year has no fau lts greater 
than these, it will quite likely become u ne of 
the leade rs of the industry in a very short 
period of time .• 



.. . we disigned our computers for people like you 
who are interested in having one , but up 'til now 
didn 't have $30 or $40 thousand to put into one. It is 
all together in one package now, thanks to ad­
vanced technology and the good ole american spirit 
of doing it faster, better, and cheaper than the other 
guy. 

Because we are a young company (we just celeb­
rated ou r fi rst bi rthday) we have a lot of that " spi rit " 
and some pretty capable men who came up with a 
computer that others are just now beginning to 
copy . While copying us is a real compliment , no one 
has yet equalled or bettered what we have de­
veloped . 

We have a Central Processing Unit (CPU) that 
contains the most advanced technology available 
today. That means to you that the CPU will do what a 
CPU ought to do . It's reliable , and THAT'S A 
PLEASER. 

We have a Serial Interface Module (SIM) that is a 
very powerful idea in the computer world today . Let 
me explain . You can have an inexpensive audio cas­
sette player / recorder as a mass-memory storage 
device.Understand the power of the SIM board . For 
just pennies you can store vast amounts of Data on 
an ordinary audio cassette . NOW THAT'S A 
PLEASER Sphere also offers the floppy disc as an 
option when time gets to be a premium . 

We have a Program Development System (PDS) 
that is an aid to programming. What an idea! It re­
members its job even when the computer is off. With 
instant call-up of the program outline when the 
power is turned on . There is an Editor, an Assem­
bler, and a Debugger to help you do your program­
ming correctly , and quickly, leaving you a lot more 
time to actually use the computer as a data handler .. . 
and THAT'S A PLEASER. 

As if that weren 't enough ... we have a newly added 
feature THE 4K ROM BD. A board containing up to 
4000 bytes of Read Only Memory. (The Stuff that 's 
on it doesn 't go away when the computer is off.) You 
put your most used applications and computer 
games on the ROM board Turn on the power, locate 
your favorite game, and you ' re up and hummin im­
mediately. This makes using the computer lots of 
fun for a change. WHAT A PLEASER. 

This is what you get. A computer that does what 
you want it to do when you want it to do it, at a price 
that you can finally aford . NOW, THAT'S REALLY A 
PLEASER!!! 

from SPHERE 
the COMPUTER PEOPLE 
who have it ALL TOGETHER. 

P.S. There 's much much more , so write today for 
prices and information . 

~ . !iiJlI-IE~E 
~ CORPORATION 

940 North 400 East 
North Salt Lake, 
Utah 84054 
(801) 292·8466 



Photo 7: In this example, 
Educator-8080 is shown 
before (left) and after 
(right) the execution of an 
XRA A instruction. The 
effect of this instruction is 
of course to clear the ac­
cumulator A, as is shown 
at the right. 

Explore an 8080 

with Educator -8080 
Charles P Howerton 
President, Digital Group Software Systems Inc 
PO Box 1086 
Arvada CO 80001 

What Is an Educator? 

Educator-8080 was designed as a class­
room instruction aid for a microprocessor 
programming course. The principal design 
goals were to deve lop a system which would 
illustrate the architecture of the mach ine 
and the effect of the execution of various 
instructions. For example, the reader might 
ask to what use the logical EXCLUSIVE OR 
function may be put in an 8080. This 
function, which operates on each bit, has a 
value of 1 if e ither of the two operands or 
arguments, but not both, has a value of 1; 
otherwise it has a value of O. The Edu­
cator-8080 can simply illustrate this 
function. In the example shown in photo 1 
(left and right), both arguments of this 
function are equal: the first argument is the 
value in the accumulator (A) and the second 
argument is also the value stored in the 
accumulator (A). The function value (ie: the 
result) is placed in the accumulator after 
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execution. The left photo shows the ac­
cumulator (and other registers, etc, which 
are not affected) before execution of the 
instruction XRA A, and the right photo 
shows it after execution. The result is that 
the accumulator (A) is cleared, ie: it con­
tains eight 0 bits. This result is consistent 
with the definition of the EXCLUSIVE OR 
above: Whenever both bit arguments are 0, 
or are 1, a value of 0 is returned. This 
example shows that the Educator-8080 is a 
convenient means to illustrate rather com­
plex ope rations which facilitate learning the 
instruction set and architecture without the 
tedium of plowing through books. A sub­
ordinate goal was to implement the entire 
system with the exception of the physical 
input output routines and the stack in 1024 
bytes of memory. All of the design goals 
were met. In addition, if the 10 devices are 
ASCII oriented, a reduction in the length of 
the error messages (perhaps I imiting them to 
the e rror code number) should provide 
sufficient space for the inclusion of the 
physical input output routines and the stack 
within the 1 K byte memory space. 

Educator-8080 is written in a fairly 
straightforward manner and it should not be 
particularly difficult to adapt it to any 8080 
system with more than 1 K bytes of pro-



grammable memory, a keyboard, and an 
output device of some kind . It is designed to 
operate with a television disp lay device and 
to dynamicall y show the resu lts of the 
execution of the input commands. 

It wou ld probably be desirab le to modify 
the disp lay function somewhat if the output 
device is a hard copy device such as a 
Te letype. The content could be the same but 
the elimination of blank lines and printing 
the titles only every 10 or 15 instructions 
wou ld speed things up considerably on a 
Teletype device. The input output routines 
required to adapt Educator-8080 to almost 
any system are described functionally but 
are not given in detai l. They should be 
adapted from routines already in use for a 
given system. 

The Instruction Set 

The Educator-8080 instruction set is a 
subset of the 8080 instructio n set. The 
commands implemented within Edu­
cator-8080 were selected to provide repre­
sentative instructions from most of the 
functional instruction groups. Since the in­
structions are to be executed one at a time 
from keyboard input, there was no need to 
incorporate any of the Jump, Call or Return 
instructions; however, since the f lags are 
displayed after each operation, it is very easy 
to determine whether or not a given con­
ditional Jump, Call or Return wou ld cause a 
transfer of control by simply observing the 
setting for the flag whose status is being 
tested. In addition, because of memory 
limitations none of the instructions which 
cause memory to be read or written were 
implemented. Finally, no instruction whose 
action could not be readily observed was 
implemented. 

To keep the disp lay as unc luttered as 
possible the registers wh ich cou ld be ac­
cessed by Educator-8080 instructions were 
lim ited to the accumu lator and the Band C 
registers. It would not be particu larly dif­
ficult to incorporate the rest of the registers 
into the disp lay and as operands for the 
Educator-8080 instruction subset. However, 
unless the ability to address memory is 
desirable the on ly instructions which cou ld 
be added to the subset wou ld be the DAD 
and the XCHG . 

The instruction subset and the valid 
operands for each instruction are shown in 
tab le 1. Tab le 2 contains the corresponding 
information as it is loaded into the com­
puter's memory and used by Educator-8080. 

Immediate Operands 

Almost half of the instructions supported 
by Educator-8080 require immediate 

Table 7: Command List for Educator-808a. In order to illustrate the 
operations of the 8080 processor, Educator-8080 interprets a subset of the 
8080's instructions. The subset generally references the accumulator, A, and 
registers B or C; it excludes all branching and program control operations. 
The complete list of available operations is found in this table. 

Command 

AC I, 

AOC . 

ADD r 

A D I, 

A N A r 

ANI I 

CMA 

CMC 

CM P r 

CPt , 

OAA 

DCA r 

DCX r p 

INA I 

INX rp 

M V I r ,i 

MO V r ,S 

NO P 

OR Ar 

OA I I 

RAl 

RAR 

Rl C 

RRC 

Saar 

S81, 

STC 

SUB r 

SUI I 

X R A r 

XAl r 

Key : 

Values for 
FLAGS , 
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Description of Operation 

Add Ih e valul ~ 0 1 Ihl ~ Carry Flag and Ihe valu e 0 1 Ihl! 
lIIull t!dr a te o perand i to Ihe cont e nt s 0 1 th,: 

accumulator 

Arkl th e va lue 0 1 the Carry Flag and the co m e nt s 0 1 
regis te r r 10 Ih e CQ rH e ll1 S 0 1 Ih e .ccumulator . 

Acid thl~ content s 0 1 register r 10 th e accumulator . 

Add t he value 0 1 th e im mediate o perand i to th e 
8ccumul.to,. 

L ogically AND the contents o f regi ster r With the 

accumulator . 

Log ically -AND the value o f the immed iate operand 
i' wit h the content S o f the accumulator , 

Complemen t the contents o f the accumulator , 
changing all o f the leros to ones and all 01 the o nes 
to zeros . 

Complem ent the value 'o f the Carry Flag ; if it is 

lero ma ke it o ne, or i f it is o ne m ak e it zero . 

Compare the contents o f register r Wi th the con ten ts 

0 1 t he accumulator . 

Compare the value o f th e immediat e operand i Wi th 

t he co n tent S 0 1 the accumulator , 

Decimal ad j us t the va lue in the accumulator (af ter an 
ar ithmet iC command uSing d ecimal numbers). 

Decrement (subtract 1 h oml t he conte nt s o f 
renls ter r 

Decre m en t th ~ content s 0 1 t he reg ister pair rp , 

I ncremen t (add 1 tal t he contents o f regi ster r . 

I ncrem ent the con tents o f t he r eg ister pai r rp , 

M ove the value o f the im med ia te operand i i nt o 
register r . 

M ove the va lue o f t he conten ts o f r eg ister s int o 

reg ist er r leav ing s unchanged . 

No operat ion · d o not h ing , 

Logica l ly O R the co nt ent s 01 r egi ster r w it h the 
accumulator , 

Logica ll y O R the value o f the im m ed iate o peran d 
i wi th the accumulator . 

Ro tate the contents 0 1 the accumulator lelt o ne b i t 
posi t ion w it h the high o rder bi t going to the Carry 
Flag and th e Carry Flag go ing i n to the low order b it 
o f the accumulator . 

-Flags-
P Z SAC 

x X X X X 

x X X X X 

X X X X X 

X X X X X 

X X X X 0 

X X X X 0 

N N N N N 

N N N N X 

X X X X X 

X X X X X 

X X X X X 

X X X X N 

N N N N N 

X X X X N 

N N N N N 

N N N N N 

N N N N N 

N N N N N 

X X X 0 0 

X X X 0 0 

N N N N X 

R o tate the conten ts o f the accumulator right one N N N N X 

bi t posit ion wi th the low order b i t 0 1 the accumulator 

90in9 i n to t he Carry Flag and the Carry F lag going 

inl o the hig'h o rd er bit 01 the accumulator . 

Ro tate' the contents of the accumu lator left o ne N N N N X 

bi t pos itio n wi th the h igh order bit go ing into bo th 

the low ord er b i t and the Cerry Flag. 

R o tate the co nten ts o f th e accumulator right o ne b i t N N N N X 

pos itio n with the low order b i t go ing into bOlh the 

h igh o rder bit and the Carry Flag . 

Subtrac t the va lues o f the Carry Flag and regis ter r X X X X X 
f ro m the accumulator , 

Subt rac t the values 0 1 t he Carry Flag and the X X X X X 
immediate operand i Irom the accumu lator , 

Se t the Carry Flag to a 1 v<;l luc , N N N N 1 

Sub t ra c t the con ten ts of regis ter r f ro m Ihe X X X X X 
accumulator . 

Subtract the va lue o f Ihe im mediate o perand i fr om X X X X X 
accumulator . 

Log ica ll y Exc lusive OR the cont ent s o f regist er r X X X 0 0 
With t he accumulator . 

Logica ll v Excl USIve OR the value o f the immediate 
operand j w ith the eccumulator . 

any va l id immed iate o perand !see tex t!. 
any o ne o f th e three reg iste rs display ed A , B , o r C. 

x X X 0 0 

rp m ust be the reg ister pa i r B and C which is d esignated B . 
S anyone o f the three reqlstCrs displayed A . 8 , or C 

X Changed va lue depends o n operands and command . 
o Re set to le ro always . 
1 Se t to o ne always . 
N No t changed b y this comm and . 
























































































































































































	BYTE Vol 00-11 1976-07 Core Memories_Page_001
	BYTE Vol 00-11 1976-07 Core Memories_Page_002
	BYTE Vol 00-11 1976-07 Core Memories_Page_003
	BYTE Vol 00-11 1976-07 Core Memories_Page_004
	BYTE Vol 00-11 1976-07 Core Memories_Page_005
	BYTE Vol 00-11 1976-07 Core Memories_Page_006
	BYTE Vol 00-11 1976-07 Core Memories_Page_007
	BYTE Vol 00-11 1976-07 Core Memories_Page_008
	BYTE Vol 00-11 1976-07 Core Memories_Page_009
	BYTE Vol 00-11 1976-07 Core Memories_Page_010
	BYTE Vol 00-11 1976-07 Core Memories_Page_011
	BYTE Vol 00-11 1976-07 Core Memories_Page_012
	BYTE Vol 00-11 1976-07 Core Memories_Page_013
	BYTE Vol 00-11 1976-07 Core Memories_Page_014
	BYTE Vol 00-11 1976-07 Core Memories_Page_015
	BYTE Vol 00-11 1976-07 Core Memories_Page_016
	BYTE Vol 00-11 1976-07 Core Memories_Page_017
	BYTE Vol 00-11 1976-07 Core Memories_Page_018
	BYTE Vol 00-11 1976-07 Core Memories_Page_019
	BYTE Vol 00-11 1976-07 Core Memories_Page_020
	BYTE Vol 00-11 1976-07 Core Memories_Page_021
	BYTE Vol 00-11 1976-07 Core Memories_Page_022
	BYTE Vol 00-11 1976-07 Core Memories_Page_023
	BYTE Vol 00-11 1976-07 Core Memories_Page_024
	BYTE Vol 00-11 1976-07 Core Memories_Page_025
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