




WHEN NO COMPROMISE IS MADE ... 

Design innovation can create a compact computer system with the same 
features and capabilities as a large, powerful, high cost model. This is the 
SPHERE I. The result is a multi-application device for problem solution 
wherever you need it. 



THE SPHERE SYSTEM ... EVERYONES COMPUTER. 

The SPHERE COMPUTER SYSTEM introduces a new generation of prob
lem solving devices. Thanks to microprocesser technology. This versatile, 
productive, compact unit fits in anywhere- in the classroom, in the office, at 
home, in research and engineering, in the accounting department, in man
ufacturing and anywhere else there is a need to solve problems. It's 
everyones computer. 
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SPHERE I ... THE VERSATILE SOLUTION. 

The SPHERE I takes the lead. Design innovation along with microprocesser 
technology has given birth to a new generation in computers. In the past a 
computer was big, expensive, difficult to operate and required repair 
specialists. The SPHERE I computer is versatile in that ... IT SOLVES 
PROBLEMS SWIFTLY, DOES NOT REQUIRE EXTENSIVE SCHOOLING 
TO OPERATE, NEEDS VERY LITTLE SERVICING AND IS, ABOVE ALL, 
EXTREMELY INEXPENSIVE. All this is done without compromising quality. 
It's versatile in that you can perform virtually any application whether you 
are a parts man with an inventory problem, a medical technician making a 
critical chemical analysis, a secretary, an accountant, a hobbyist who mar
vels at computer capabilities, a businessman, an OEM, or whoever you are. 
The SPHERE I is the ideal solution. 
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RESPONSIVE ... IT'S THERE WHEN YOU NEED IT! 

No longer will you need to wait for batch runs or time share delays. The SPHERE I is 
the personal computer. You direct the job, run through the typewriter keyboard for 
easy data entry and program correction. There's no need for expensive monthly 
computer service bills, wasted time, or incorrectly run applications.The new genera
tion of computers is here to solve these problems and to provide you with in-house 
computer service. SPHERE I takes the lead as the versatile solution. 



ITS THAT SIMPLE.. .  

EASE OF OPERATION: Since you have got to be able to understand a 
computer to use it, we have made all of our SPHERE SYSTEMS for easy 
data entry. A typewriter keyboard, along with cursor editing and numeric 
keypad allow ease of program development or correction, thereby saving 
time spent trying to get input data. So that you're not left out in the dark, 
comprehensive manuals are included. The operator reference package 
includes any and all information that would be pertinent to gaining a working 
knowledge of mini-computers and their operations and applications. 
Software is not slighted either. Our Program Development System is com
plete with: editor, de-bugger, mini-assembler, binary to ASCII, and ASCII to 
binary conversion, and with an extended instruction set. An extended BASIC 
compiler complements the package so that you can perform the same 
functions as a big computer. Software is aided by a BASIC language text. 
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SPHERE BASIC includes all the features of Standard Dartmouth BASIC 
plus string, matrix and file manipulation. SPHERE'S Disk Operating System 
was designed for program development. The SPHERE SYSTEM approach 
makes it that simple. 
COMPONENT SIMPLICITY: The SPHERE I is a real mini-computer, not a 
stripped micro-processor. On one module you get a complete computer, the 
Motorola 6800 central processor, 4K Random Access Memory, 1K PROM, 
16 lines of digital I/O and a real-time clock. 
Micro is size and price, but macro in computing performance! Simplicity is a 
SPHERE by-word. Five modules make up the entire system. With these 
modules the computer becomes a user-programmable intelligent terminal. 
The terminal has been designed with ample room for expansion to 64K of 
memory. Your computer is a high technology, high capabilities device de
signed to give you maximum computing (problem-solving) ability at the 
lowest dollar outlay. 





SPHERE PRODUCT SPECIFICATIONS 

For The SPHERE I: 
Electrical Requirements: 

Voltage: 107 VAC (min) to 125 VAC (max) 
Frequency: 60 Hz 
Circuit: Standard Outlet 
Power: 200 Watts 
Dimensions: Width 18 inches 

Depth 19 inches 
Height 12'/2 inches 
Weight 35 lbs. 

Processor Specifications: 
CPU: Motorola 6800 Microprocessor. 
Memory: 4K Random Access Memory, expandable to 64K (via 16K memory boards) 
I/O: Up to 1024 lines of digital I/O. 
Real-Time Clcok: Selectable at 512, 256, 128, or 64 interupts per second. 
Read Only Memory: Up to 1K bytes of Erasable Read Only Memory is available for dedicated 

applications. SPHERE supplies several software packages for the PROM. 
Keyboard: Includes a standard typewriter-style alpha-numeric keypad. Also a star-shaped 

curser control keypad, which includes home and erase functions, is supplied. 
Two-key rollover, and 10 general purpose digital I/O lines are standard features on 
the keyboard. 

BUS Structure: Up to 35 devices are connected by three 14-conductor flat ribbon cables. Eight 
data, and 16 address control lines are transmitted bi-directionally to and from the 
CPU, memory, and peripherals. 

Read Only Memory: Up to 1K bytes of Erasable Read Only Memory is available for dedicated 
applications. SPHERE supplies several software packages for the PROM 

CRT: The 64 character ASCII character set displayed in a matrix of 32 characters by 16 lines. 
Character format is 5 x 7 dot matrix. 

Communications: Serial communications allows data to be transmitted with 1 or 2 start bits and 
a stop bit. Rates are selectable at 110, 150. 300, 600, 1200, 2400, 4800, and 9600 
baud. 

MODEM: A complete originate/answer modem with maximum operating speed of 600 baud and 
standard modem features the ability to directly interface ot an audio cassette and/or 
an acoustic coupler 

For the Peripherals: 
Disk: "256,256 Byte(Diskette 

'77 Tracks/Diskette 
"26 Sectors/Track 
"128 Bytes/Sector 
"Uses IBM 3740 initialized type media 
"Fully IBM Format Compatible 
"360 RPM rotational speed 
" 10 track-to-track access time 
"5 Sector Read/Write time 
"83 Average latency time 
"Power — 115/220 V, 50/60 Hx, 200 Watts 
"Dimensions — 8%" x 17"x 17" (2 drives) 
"Weight — 50 lbs. (2 drives) 

Line Printer: 
"Print Method — Impact Dot Matrix 
"Character Height — 0.105" 7 vertical pins on 10° slant 
"Character Width — 0.075"5 x 7 Matrix 
"Character Spacing — 10 characters/inch 
"Line Width — 80 characters 
"Font — 64 character ASCII subset standard: 96 character set. optional 

Print Mechanism: 
"Head Motion — Print head moves uniformly in both directions 
"Print Speed — 110 characters/second 
"Throughput — 65 lines/minute. Bi-directional Printing 

Paper Mechanism: 
'Media — 8'/2" roll paper, up to 5" in diameter; 9V2" wide 4-ply fanfold paper, optional 
'Line Spacing — 6 lines/inch 
"Feed Rate — 100 millisecond single space 600 line/minute Slew 

Ribbon Mechanism: 
"Media — Standard V2" wide nylon ribbon on 2" spools 

Input Power: 
"Voltage — 100,110, 117,235 VAC + 10%, 50 or 60 Hz 
•Weight —331 lbs 
"Power — 350 watts maximum 
"Size — 18"x8"x22" 

For Other SPHERE Products: 
Sphere also manufactures: (Product Sheets are available.) 

Full Color and B/W Video Graphic Terminal Systems 
Large capacity Disks 
Mass Storage Systems 
Digital Cassette Units 
Reel-to-reel tape drives 
Other computers 
Intelligent Components for OEM use 





SPHERE 
BASIC 

a Quick 
Reference 

791 SOUTH 500 WEST 
BOUNTIFUL, UTAH 84010 
(801)292-8466 
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After  ta lk ing to  thousands  of  potent ia l  and exis t ing  computer  users  l ike  you,  we have 
found that  what  you want  is  a  computer  tha t  has  these  fea tures :  

•  A KEYBOARD to  input  your  programs.  

•  A PROCESSOR with  sof tware  tha t  le ts  you program immedia te ly  
wi th  power-on.  

•  A CRT to  DISPLAY your  programs so  you can see  what  you are  doing.  

•  MEMORY for  rapid  access  of  STORED DATA and PROGRAM 
OPERATIONS.  

•  An AUDIO CASSETTE to  save for  FUTURE access  a l l  of  the  data  
you have genera ted .  

•  INPUT/OUTPUT (ser ia l  and para l le l )  for  communicat ion wi th  the  
outs ide  rea l -world  devices  such as  pr in ters ,  te le types ,  te lephones ,  
secur i ty  devices ,  secur i ty  moni tor ing,  e tc .  

These  same people  say  they l ike  a  SPHERE COMPUTER SYSTEM because  of  the  com
ple te  COMPUTING POWER that  the  SYSTEM has  to  offer .  

The advantage  of  a  SPHERE SYSTEM is  tha t  in  ONE package you can get  a l l  the  
fundamenta l  Computer  Features  tha t  wi l l  a l low you to  input  your  programs through the  
keyboard ,  process  your  informat ion,  and produce meaningful  output .  

ALL YOU NEED for  your  des i red  comput ing power  FROM ONE SUP
PLIER.  COMPATIBLE,  RELIABLE,  POWERFUL.  

We have a t  SPHERE even more  opt ions  for  even greater  comput ing power .  See  the  
pr ice  l i s t  for  the  deta i l s .  

As  we were  convers ing wi th  you we found that  there  are  about  four  genera l  ca tegor ies  
of  computer  users .  The categor ies  and the  SPHERE SYSTEMS developed to  accommodate  
them are  the  fol lowing:  

KIT BUILDER: 

HOBBIEST:  

PROGRAMMER: 

SPHERE SYSTEM 310:  you are  the  one  who wants  to  put  a  
computer  together  to  learn  a l l  about  i t  and save  some money,  too .  

SPHERE SYSTEM 320:  the  one who wants  a  spare  t ime chal 
lenge wi th  ample  programming power  to  do fun,  const ruct ive  
th ings .  

SPHERE SYSTEM 330:  you are  in teres ted  in  programming for  
fun or  prof i t .  You receive  fu l l  language,  and complete  hardware .  
No kidding around for  you.  

DATA HANDLER: SPHERE SYSTEM 340:  to  s tore ,  re t r ieve  and process  mass  
amounts  of  informat ion.  You mean business .  
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THE SPHERE 300 
SERIES OF SYSTEMS: 

THIS IS THE SYSTEM 340 WITH PRINTER AND FLOPPY DISC 

SYSTEM 310 (Formerly System 1) 

• CPU/2 Module 
• CRT Module 
• KEYBOARD 
• METAL BASE 
• Low Profile Kit Cover 
• ALL Hardware and cables included 
• POWER SUPPLY 
• PDS — Program Development System 

SYSTEM 320 (Formerly System 2) 
• CPU/2 Module 
• CRT Module 
• KEYBOARD 
• SIM Module 
• METAL BASE — attractive desk top 

metal chassis with card rack 
• POWER SUPPLY 

SYSTEM 330 (Formerly System 3) 
• All of the above in System 320 
• 16K of Memory (Total 20K Memory) 
• BASIC Language on cassette tape 

SYSTEM 340 (Formerly System 4) 
• All of System 310 plus the following: 
• PIM Module 
• LINE PRINTER 80 column - 110 

characters per second 
• DUAL FLOPPY DISC MEMORY 

(256,256 bytes Memory on each disc) 
• Disc Operating System 
• Basic Language 
• 16K Memory (Total 20K Memory) 

NOTE: AH assembled systems come with 9" video monitor installed. 
Kit prices do not reflect a 9" video monitor and housing. 



MODULES 
Central Processing Module 

(CPU/2) 
• Uses Motorola or AMI 6800 micro

processor 
• Contains 1K bytes of Programmable 

Read Only Memory (PROM) 
• Contains 4K bytes of semi-conductor 

memory (RAM) 
• 8 lines of Digital I/O and 2 interrupt 

lines 
• RS232 and Teletype (20 mil) serial 

interface 
• Real Time Clock 
• Power-On reset 
• High drive buffered bus (30 TTL loads) 
• All of the above on one 8" by 10" 

board for Reliability, Simplicity, and 
Low Cost. 

Cathode Ray Tube Module (Video Interface) 
(CRT) 

• Single printed 8" by 10" circuit 
board 

• Display 16 Lines of 32 Characters 
(5 by 7 dot matrix forms each charac
ter) 

• Contains 512 ASCII coded characters 
of buffered memory for display buffer 

• Up to 8 Modules may be used on a 
single system 

• Accesses own memory without slow
ing the processor. 

• Can operate with Video Monitor or 
R.F. (T.V.) 

KEYBOARD 
(KBD/2) 

• 63 Character fully decoded ASCII 
• Mechanical shift Lock 
• Single connector tie in to all other 

CPU/2 boards 
• Newly developed, with guaranteed 

high reliability. 



MEMORY 
(MEM) 

• Maximum 16K Dynamic RAM pos
sible (Positioned in 4K increments) 

• Starting address is strap selectable on 
4K Boundaries. 

• 8" by 10" Board can be populated in 
4K, 8K, 12K and 16K increments 

Printer Interface Module 
(PIM) 

• 4 PIA chips provide 64 Lines of 
• Digital I/O 
• Provides Line Printer and Floppy Disk 

interface 
• Each I/O Line has addressing for Real 

world Devices 
• 8" by 10" Board 

SERIAL INTERFACE MODULE 
(SIM) 

The Serial Interface Module is another 
link from the Computer to the outside 
world. It is designed to accommodate many 
interfaces in several different combinations. 
The SIM also allows you to select which 
options best fill your communication needs 
and you pay for only those capabilities you 
desire. 

You can order any of the following: 
OPTION 1 Dual Cassette 

OPTION 2 Cassette & Serial Interface 
OPTION 3 Cassette and Modem 
OPTION 4 Modem Alone 

OPTION 5 Serial Interface Alone 
OPTION 6 Single Cassette Alone 

Note: Serial Interface Consists of TTY, or TTL, or RS232 



PRICE LIST 
SYSTEM 300 SERIES COMPUTERS 

System 31 OA* 

System 320A 

System 330A 

System 340A 

$1590.00 

$1769.00 

$2579.00 

$7995.00 

System 31 OK11 

System 320K 

System 330 K 
System 340 K 

$1019.00 

$1190.00 
$1925.00 
$6100.00 

(999)* 

*ON SALE s99900  UNTIL APRIL 20, 1976 

OPTIONAL MODULES 
CPU/2A $750.00 
CRT/A $259.00 
MEM (A only) 

4K $260.00 
8K $480.00 

12K $660.00 
16K $790.00 

RIM/A $280.00 
KBD2/A $220.00 £ O 

1>-V 

CPU/2K 

CRT/K 

$525.00 
$169.00 

PIM/K 
KBD2/A 

$220.00 
$140.00 

SIM Several configurations of the SIM Module are available. These are the 
Available Options. 

ASSEMBLED KIT 
$189.00 

$240.00 
$290.00 
$189.00 
$125.00 
$150.00 

DUAL CASSETTE $310.00 
ONE CASSETTE & SERIAL 
INTERFACE $490.00 
ONE CASSETTE & MODEM $560.00 
MODEM ONLY $388.00 
SERIAL INTERFACE onlyt $290.00 
ONE CASSETTE ONLY $255.00 

LINE PRINTER w/roller feed $1325.00 
w/tractor feed $1575.00 
LCB cables 99.00 

DUAL FLOPPY DISC $3099.00 
extra discs $15.00 
DBC Cables $99.00 

DISPLAY CABINET 1: 32 x 16 Monitor mounted, 
Terminal top, back, front, Plexiglas Front Cover $390.00 
POWER SUPPLY 2: $220.00 

*A = Assembled; K = Kit Form 
tSerial Interface = TTL, RS232, TTY (20ma Current Loop) 



MOST POPULAR COMPUTER 
BOOK LIST 

101 Basic Computer Games 
by Digital Equipment $ 7.50 

What To Do After You Hit Return 
bV p- c- C. $ 6.95 

My Computer Likes Me When I Speak Basic 
by Bob Albrecht $ 2.00 

BASIC 
by Albrecht, Finkel, and Brown $ 3.95 

Introduction to Microcomputers 
by Adam Osborne $ 7.50 

Motorola 6800 Programming manual $12.00 

Motorola 6800 Applications manual $25.00 

Motorola 6800 Introduction to 
Microprocessors $ 2.00 

Micro-Computer Dictionary and Guide 
by Charles Sippl $17.95 

Computer Chess 
by Monroe Newborn $15.00 

DISTRIBUTORS: 

Please Contact One Of Our Distributors 

Computer Way - Huntington Beach, 
California 

Bargain Electronics - LaMeda, California 
Comput-O-Mat Systems — Rye, New York 
The Computer Workshop, Inc. — Mont

gomery County, Maryland 
Computer Mart Corporated — Boston, (w.<J 

Massachusetts 

The Computer Mart of New York -
New York City, New York 

Communicaciones S.A. - San Jose, Costa 
Rica 

Computer Country - Denver, Colorado 

WARRANTEE 
WARRANTEE (Assembled Units) 

Warrantee units which fail due to defects in material or workmanship within 90 days of 
shipment will be repaired or replaced at our option when delivered at 940 North 400 East, 
North Salt Lake, Utah, with return shipment prepaid. Suspect modules may be sent Send 
all correspondence to P.O. Box 213, Bountiful, Utah 84010. 

KITS WARRANTEE (All Expensive Repairs) 
Any part which fails due to defect within 90 days of shipment will be replaced. Replace
ment parts will be sent when failing parts are sent with $5.00 handling fee. Warrantee period 
begins 10 days after shipment from factory. 

ORDER FORM 
Description 

NAME 
please print clearly 

STREET. 

CITY 

STATE. .ZIP. 

Quantity Price/Each 

A. Item Purchase Total 

B. Utah Residents add 4.75% tax 

Total 

C. Postage, handling, shipping 
and insurance add 2% of A 

E. Order Total 

PHONE NO.. 

BANK CARD NO. _ 

MC BAC. 
SIGNATURE 

• EXP. DATE: 

Sphere generally offers 60-90 day delivery after 
full payment is received. (Cashier's check clears im
mediately, personal check 1-2 week delay.) Parts 
availability may possibly delay delivery beyond the 
normal time. 

Orders may be cancelled after 120 days without 
penalty. Sphere's only obligation is to deliver the 
product. 
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corporation 

To Prospect ive SPHERE 1 Users:  

SPHERE CORP. is  now del iver ing their  product  l ine of  re l iable ,  high qual i ty ,  low 
cost  computer  system. From the ground up,  the SPHERE 1 system is  a  new breed of  becst .  
We emphasize the word system because that  is  the  byword and the key to  our  phi losophy 
here  a t  SPHERE. 

We have not  sacr i f iced qual i ty  a t  any point  in  our  design to  lower the cost  of  our  
system. Low cost  has  been achieved in two ways,  t rue design innovat ion,  and high 
volume.  

To insure a  ful l  per ipheral  offer ing from the onset ,  we are  using tes ted per ipherals  and 
interfaces  manufactured by ourselves  and other  f i rms,  products  which have met  our  per
formance cr i ter ia  in  the f ie ld .  Here we have judged the manufacturers  reputat ion and the 
significant cost/performance ratio to be worth our confidence in their peripherals. .Al
though not  ment ioned in this  brochure,  several  exci t ing developments  are  under  way.  
From sof tware there  is  a  network operat ing system, RPG II ,  and an integrated data  base 
system. From hardware there  are  unique developments  in  process  control  for  the  home 
and industry and an ul t ra  low -  cost  mass s torage system. These developments  v/ i l l  be  
out  by the f i rs t  quar ter  of  1976.  

60 to  90 day del ivery may be expected on al l  orders ,  however ,  the  t remendous 
interest  in  this  product  may delay future  orders  somewhat .  

I t  i s  possible  that  you wil l  have quest ions af ter  reading the enclosed information.  
Feel  f ree  to  cal l  us  a t  (801)  292-8466.  

We are  looking forward to  your  order .  

best  wishes  for  your  future .  

President  

MDWrdm 

791 Scuth 500 West Bountiful. Utah 84010 (8011 292 8466 



SPHERE co. S P H E R E  I C O M P U T E R  SY S T E M S  

The SPHERE I computer system was designed to 
provide an uncompromising computer system with low 
cost achieved by true design innovation. 

Some cost reductions were achieved by replac
ing hardwired logic functions with the micro
processor. For example, the control console 
(switch panel and lights) is not needed when the 
user can inspect or change memory and start or 
halt programs using a terminal attached to the 
computer. By elimination of the slow and costly 
console on the computer, a low-cost terminal was attached directly 
to the system making it useable for about the same price as an unuseable 
computer with a console. The console entails far more logic to implement 
than the microprocessor itself, therefore its elimination not only lowers 
costs but increases reliability. The terminal and other peripherals also 
utilize this same design philosophy to replace much of their hardwired 
logi c  wi t h  m i c r o p r o c e s s o r  i n t e l l i g e n c e .  T h i s  fu r t h e r  l o w e r s  t h e  S P H E R E  I  
system cost while maintaining highest quality. 

In development, the system hardware, software, expansion, maintainance, 
appearance, utility, and cost were considered in concert. As a result, the 
system can support direct memory access devices, intercomputer communications 
and memory sharing, prioritized vectored interrupts, slow memories, and 
much more. It has been designed wherever possible with common components 
to reduce cost. This will also allow the owner who does not select a 
maintainance plan to easily find these parts locally if any should fail. 

The SPHERE system is based on the Motorola 6800 microprocessor which 
is the most technologically advanced, readily available microprocessor 
on the market today. 

The peripheral selection includes floppy disks, printers, paper tape 
punches and readers, additional terminals, digital I/O, and more are being 
added on a regular basis. All of the peripherals and their interfaces are 
first quality industry-compatible devices with appropriate checking cir
cuitry and associated software. A 65O page applications, systems & 
interfacing manual plus suppliment is available for interface requirements. 
As the system was designed with great concern for the environment in 
which it might operate, options such as more protected power supplies and 
sealed environment cabinets have been included as well. 

All systems are supplied with concise manuals and software built 
into the basic price. With the b~sic system, read-only memory contains 
drivers for peripherals, and an expanded instruction set including multi
ply, divide, and binary to base (octal, decimal, and hexidecimal), and 
base to binary conversion. The read-only memory also contains a debugging 
system and a mini-assembler. When the disk system is purchased, the 
user will receive FDOS which is a disk operating system that has been 
delivered and is in operation. FDOS includes an editor, file structuring, 
and a full assembler with an operators m-nual and a 300 page programming 
manual. Also available by September with any processor purchase is a full 
extended BASIC language with documentation. 

For those who might desire to gain entry into the world of general 
purpose computing at the very lowest cost, various configurations of the 
systems will be provided in kit form. 

page 1 



SPHERE corp. M O D U L E  D E S C R I P T I O N S  

PROCESSOR MODULE (CPU1) The SPHERE I processor module is designed to 
perioral all ol the basic functions required by a computer system0 The 
nodule also has the capability to operate in stand-alone mode in process 
control applications or as a component in intelligent terminals, word 
processing terminals, communication devices, and other hardware requiring 
intelligence. To more easily facilitate this stand-alone capability, 
16 digital I/O lines have been supplied as an option on this board. The 
board also has a Motorola M6S00 microprocessor, 1K of reprogrammable 
read-only memory, 4k of dynamic random access memory with refresh circuitry 
for all dynamic memory on the system, and a real-time clock. The instruc
tion time varies from 2 to 12 microseconds, the longest saves all machine 
registers and transfers control to a designated subroutine. The system 
has a single bus structure with peripherals accessed as memory locations 
which simplify hardware design, eases interfacing, and reduces cost. It 
allows the processor or any device to communicate directly with memory or 
any other device which greatly expands the system's flexibility. The bus 
and power are connected between modules or peripherals by flat ribbon 
cable with 14 PIN dual-in-line connectors. 
DISPLAY MODULE (CRT1) Up to eight display modules may be connected directly 
onto the 3FH~RE I processor bus. Each display board contains 512 characters 
of memory for data which is displayed in a 16 line by 32 character format. 
The display's memory is accessed from the computer as if it were the 
computer's memory therefore display is instantaneous and unique effects can 
be achieved. Each module is independent of the other and may display dif
ferent information. The display module uses a standard television set as 
its display device. Provisions have been made to connect the module with a 
standard antenna and avoid tampering with the internal circuitry of the TV. 

' KEYBOARD (K3D1) Up to eight keyboards may be connected to the central 
, processor bus. Each keyboard has 73 keys which include all special char

acters, upper case alphabet, all control functions (via the control key), 
• a numeric key pad and cursor control pad. The keyboard encoding scheme 

includes two key rollover. All keys are a new high reliability°type. In 
; addition to its normal functions, the keyboard, eight digital I/O lines, 
; and two control lines are contained on the keyboard and are interfaced 
' directly to the processor bus. 
| SERj-hL C0,3-J„IC.-yT,0.i3 AND CASSETTE r.DDULE (C0M1, CAS1) The communications 

module is designed to provide asyncronous communications for the computer 
system. This communication may occur on any standard frequency. Frequency 
may be either strapped or is the peripheral interface module is ourchased, 
the rate may become programmable. Up to eight of these units may be con
nected to the processor bus. An option on the COM module is the cassette 
module. This option allows the system to communicate directly to an audio 
cassette unit and includes a full modem. This modem may take place at 
rates to 500 kbps in EIA, TIL, or current loop mode. If a cassette is being 
used as an input or output device on this modem a signal is provided which 
will turn on the cassette prior to operation and turn it off within j second 
of any transmisson completed. 
PI-.'ER SUPPLY (PV/R1, FvJRZ) These power supplies are fully regulated with 
foldback current limiting and overvoltage protection. P./R2 is a high 
reliability supnly. 
i.EI.ORY (C4K, ObKt I6l0 These memories are based on a popular and available 
4K dynamic RAM. Each is based on the 16K board which allows memory to be 
implemented in 4K increments. The board may be addressed on any 4K boundary. 

p a g e  2  



:!&. COMI». PERIPHERA LS 

THE FLEXIBLE DI3K SUBSYSTEM The 
SPHERES I floppy disk subsystem 
contains numerous unique features 
which have been designed to provide 
capability uncommon even in much 
larger systems. It interfaces to the 
SPHERE I system via the peripheral 
interface module and disk cable » ! : / 
assembly and is fully supported by the ' 
Flexible Disk Operating System (FD05) 
package. The flexible disk used is 
media and format compatible to the 
IBM 35^0 and 37^0 with a maximum data 
storage capacity of 256,256 bytes per diskette. A single controller hanules 
up to four drive units which may be individually write-protected. This 
controller contains two 128-byte input and output buffers which enable 
asynchronous byte transfers to or from the CPU. Hardware track seek and 
seek verification as well as CRC generation and verification insure data 
validity. 

LINE PRINTER The SPHERE I line printer 
produces 80 columns of 5 X 7 dot matrix 
characters at 110 characters per second 
or 65 lines per minute. The impact head 
prints bidirectional on 3| inch roil paper 
using a conventional teletype ribbon. The 
line printer was designed for reliability 
and extremely low cost required by small 
scale data handling systems. This system 
features the ability to print double wide 
characters for headings and other applications. An adjustable width tractor 
feed mechanism is available for use with fan-fold forms. Up to four highly 
legible copies may be produced. 

PAPER TAPE READER/PERFORATOR This combination rrader/punch photoelectically 
reads up to 150 characters per second and perforates asynchronously up 
to 30 characters per second. Roll tape, chad box, controls, everything is 
conveniently out front; making this combo a truly inviting, low-cost i/o 
alternative. 

32-CHARACTER T. REIEAL This is the lowest cost alpha-numeric terminal 
available on the market today. It includes our standard 73-key keyboard 
and 32-chiracter plasma display. This terminal is interfaced in parallel 
to the SPHERE I processor. 

512-CHARAGT!?R T •'RKTNAL This terminal is effectively identical in appearance 
to the SPHERE 1 system; however, no processor module is included. This 
terminal is interfaced in parallel to the SPHERE I processor. 



SPHERE cc S O  FTW A R E  

L0'.T-L''7EL SOFTV'iEE SUPPORT The system has been provided with an assembler, 
editor, debugging aid, and drivers for the CHT built into read-only memory, 

j Even the smallest system that has no communications or cassette capability, 
is fully capable of supporting itself. But rather than leaving it at that, 
the system has been provided with additions to the language that make it as 

• versatile as a 16-bit computer. These include 16 bit arithmetic (add, sub
tract, multiply, divide, and compare) as weLl as conversion from ASCII 
representations of numbers to binary and visa vorsa. When cassette cap
ability is added, data and programs nay be stored for later retrival. All 
of these features make the system much faster and easier to work with as 
far as the programmer is concerned. 

THE EXTE "SEP BAS:.C LA. C-'.j V.1E The BASIC language is supplied to purchasers 
of the SPHERE I system whether or not they have purchased sufficient 
memory from us to support the BASIC language. SPHERE I BASIC includes many 
of the features found in popular BASIC languages, including string nanipu-

, lation, matrix manipulation, machine language subroutine calls, trig func
tions, and disk file I/O. 

FLEXIBLE DISK OPERATING SYSTEM (FD05) SPHERE I FDOS is a complete program 
development system which provides those high-speed software development 
tools usually available only on larger mini-computer systems. Program 
storage and backup is maintained on low-cost, reusable, compact diskette 
cartridges which are readily available from a number of sources. FDOS 
contains such single command operations as .disk-to-disk program editing 
and assembling, disk-to-memory program loading; named files; disk-to-
remote or cassette; cassette or remote to disk; and disk to disk transfering. 
The resident portion of FDOS is located in PROM memory located on the 
CPU board. It contains a disk resident assembler and editor debugging 
system and basic language compiler. FDOS has been designed with simp
licity as the Keyword to insure continues reliability and uncomplicated 
use. FDOS is up and running now. 

SWAP (SPHERE WORKI,NO APPLICATION PROGRAMS) SPHERE recognizes the importance 
i of application programs written by users and desires to provide a vehicle 
! for distribution of these programs. Until users have gained enough numbers 
to determine their desires and needs, SPHERE will underwrite SWAP'S operation 
on an interim basis. 

! SPHERE will distribute a quarterly SWAP newsletter. The newsletter will 
; contain brief abstracts which have been submitted to 5WAP at 96 East 500 
j South, Bountiful, Utah 8*4-010. In addition, letters to SPHERE or SWAP will 
| be considered for publication. An attempt will be made to publish repre-

j sentative letters on an impartial basis. 
In an effort to stimulate application orogram submittal, SPHERE will reward 

j exceptional submissions with up to $1,000 certificates to purchase SPHERE 
; equiptment and peripherals. These awards will be at SPHERE'S discretion and 
i according to SPHERE'S judgement. Awards will be published in the quarterly 
! newsletter. These award announcements will be made for exceptional work 
in the following areas: languages and operating systems, statistical and 

i engineering packages, business applications, educational packages, and 
; other applications including games. 

page ^ 
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•u** "PROCESSORS AND AUG. 

•••PRICES" 
DESCRIPTION FULL INTRO1 P/A2 MAINT3 J 

CPU1/KIT CPU w/4X RAM, 1K Programmed EPROM & Clock $522 $421 
CPU1/ASM Assembled CFUl/KIT 622 522 
CPU1/ASM1 CPu'1 / ASM olus 16 digital i/o 652 552 
16D/KIT 16 Digital l/O CPU add on 35 27 
*"**CRT DISPLAY"""***"**""""""""""*"*""*""" 
CRT1 /KIT 32 Char x 16 line std. TV Interface l6l • 141 
CRT1/A5M Assembled CRT1/KIT 20? 180 
• ••••KEYBOARD""""""""""""""****""*"*"""""* 
KBDl/KIT 73 Key Keyboard & Interface 100 86 
X3D1/ASM 73 Key Keyboard & Interface Assembled 160 130 
*****v/VyQ3y* *«**»* *******+ «*********«,)> ******* ****** ************* 
G4K1/XIT 42 Memory Eoard 242 232 
04K1 /ASM Assembled 4K Memory 312 
0821 /KIT 8:< Memory Board 415 
08K1/ASM Assembled 8X Memory Board 506 
16K1/KIT 16K Memory Board 764 
16X1/ASM Assembled 16K Memory Board 834' 
4KX1 /KIT 4X Memory expansion for 04k or 03K modules 180 
***** COMMUNICATIONS ********************** ********** * ************* 
C0M1/KIT Asyncronous (SLA, TIL, TTf) I/O 91 72 
COM!/ASM Assembled C0M1/XIT 151 112 
C0K1/ASM1 COM1./ASM plus cassette l/O • 219 172 
CAS1/KIT Cassette l/O Interface • 90 70 
""•PERIPHERALS"""""""*" ********************** ********** 
PHH/XIT Interface Module(64 digital l/O lines) 120 100 
PIM1/ASM Assembled PIM1/KIT 160 13? 
DSK1/ASM 1 IBM compatible floppy disk st33& 
DSK2/ASM 2 IBM compatible floppy disks 
DSK3/ASM 3 ILM compatible jTloppy disk3 
DSK4/ASM 4 IEM compatible floppy disks 

CPU1 

$63 
63 
67 
4 

CPU! 
CPU1 

CPU1 
CPU1 

300 
400 
485 
740 
850 
170 

BCqq 
14 

5ii4-

<±5 <4 
l*{Z<e5 
4CH5 

1 

! 

LPTl/ASM 65 1pm line printer 
PPI1/ASM Paper Tape reader(150 cps)/punch(30cps) 
32T1/ASM 32 position ASCII terminal Parallel 
32T1/KIT 32 position ASCII terminal Interface 
51T1/ASM 512 position ASCII terminal to CPU 
****>?£fjA 5513*""""*"*" ,*'**l,1*-,,*v,*»:******'>I*s"<,***,,-: *******'***•£**** 
RAC1/XIT Attractive Desktop Display & Chassis 252 240 
ENVI /ASM Environment Sealed Chassis 10*32 N/A 
**«**POWER SUPPLIES"*""""""""***"*******«***-»*******-* 
P.AR1 /KIT System Power Supply (Hobby) • % 

ixoo 
1700 

630 
526 
679 

iico 
i600 
566 
466 
766 

CPU1 
CPU1 
CPU1 
CPU1 
CPU 1 
CPU1 
04K 08K 

********* 
CPU1 
CPU1 
CPU1 
C0M1 

********* 
CPU1 
CPU1 
DC31 
DCB1 
DC31 
DCB1 

LCB1 
'i?En 
CPU1 
CPU1 
C?U1 

A** 

, DCB1/ASM Cable Assembly for disk 
ILCDI/ASM Cable Assembly for line printer 
\ PCB1/ASM Power Cabin (from power to 4 boards) 
jBCDl/ASM Buss Ciblo- (3 required) 

{TCB1/A5M Cablo Assembly for Read/punch 

40 
99 
20 
15 
60 

30 V?IM1 
75 {?2M1 
15 
10 
55 *?IM1 

N/A 

! ! 
\ ' 

0PR1 /MAN Operator/Reference pneV.ngo 40 N/A 
A *V* '?«!> A *T* r*T 

iv;  1 i . . , i  A ? i  . ,\.C a 1 ! 1 / • > 1 p <1 q a .> 

19 
19 

14 
14 

31 
31 
48 
49 
S5 
65 
18 

* .*** 

12 
12 
15 
6 

**** 
12 
12 

190 
250 
391 
460 

• i 

t) 

. j : 1 , i 
• 1 
Li 

: j 

1 / 1 > 
137 '« 
170 1 
52 ; 
52 : j 
OC 
l  s j  I  .  

* * •* ¥ i 
1 8  |  

N/A 

I **"'• TY A J v '# »* # V ^ I' * « M # • 4 t / y ^ • R A 4 V • 

API'1/MAN Applications V In SERINE ing (6jO-:- legos) 



S P H E R E  c o r p .  S Y S T E M  P R I C E  L I S T  

CATALOG 
NUMBER 

SYS1/KIT 
DESCRIPTION 

•••PRICES*** 
FULL ILTP.01 w\riT 3 
6o0 

SYS2/KIT 

1^00 1120 

999 750 

SY32/ASM 

STS3/KIT 

1^99 

1765 

KOB2IE5T - - This computer system is capable of 
satisfying the r.e©d3 of the user who wishes to 
program, develop, and debug programs for light 
process control, experimenting and some educat
ional purposes. It is capable of full expansion 
as the user requires. The system consists of the . 
following nodules: CPU1. KBD1, FVR1, BC31 (3) .C(2T1 
0PR1/MAN, and membership in SWAP. 

SYS1/ASM This is SYS1 in assembled forn. It also includes 
an attractive desk chassis with TV and other 
hardware. "- ' 
INTELLIGENT This system includes all the 
features found in SY51 plus the additional 
feature of serial communications and audio 
cassette capability. The software contained in 
read-only memory provided the user with full 
stand alone programing capabilities. Users 
nay easily implement remote loading, polling, 
data editing, data entry, and other functions 
found in intelligent terminals. 
SY52 -in assembled forn also includes attractive 
desk-top chassis with TV and other hardware 
"BASIC" language system includes all the 
features found in the above systems plus an 
additional 1oX of memory which provides ample 
space for the BASIC compiler and user programs. 
BASIC is a fully extended language which includes 

1 matrix operators and the capability of CALLing 
assembler subroutines. 
SYS3 in assembled form* .Also includes attractive 
desk-top chassis with TV and other hardware. 
A REAL "CLASSIC" This system includes all of the 
features found in the above kits plus a 65 lina-
per-ninute, 80 column printer, 2 IBM compatible 
floppy disks, and a disk operating system which 
handles file maintainance and provides an 
editor, assembler, debugging facility, and the 
BASIC language with file handling extensions. 
This system is operational now and BASIC will 
be available in September 

SYS'4/KIT2 sar.o a3 kit 1 except attractive desk-top display 
s (RAC1) with TV added. 
] SYS'^/ASM This is SY3^/XIT2 in assembled form. This is the 

lowest co3t dual disk system ever offered to the 
public and will out perform systems many tines 
more exoensive. 

S$0 103 

121 

121 

1220 

13^5 

139 

206 

SYS3/ASK 

- sts^/kiti 

2250 

6100 

17 55 

5250 

221* 

607 

63^0 

7995 

5^53 

6595 

625 

625 

u-} 2.  
] 3. 

prepaid systems ordered by September 1975* 
Prerequisite column. 
Plan 2 mintainance cost (plan 1 is 65$ of amount). 

page 6 



SPHERE co8, ORDER FORM 

SOLD TO: DATE: 

CUSTOMER PHONE NO. 

QTY CATALOG 
NUMBER 

DESCRIPTION PRICE TOTAL 

• is 
• 

* 

• 1 
I • 

$ 11 

• 1 . 
• 

$ 

• • 
4 

i PAYMENT TOTAL 
j INDIVIDUALS-must include cashiers check, UTAH RESIDENTS 

money order, or complete bank card ADD SALES TAX 
information below. Other checks will 
clear before shipment. SHIPPING 
COMPANIES: Special offers are available on a 
quantity OEM basis in kits, assembled units, TOTAL 
or our one card computer. All • AMOUNT ENCLOSED 
orders are suDject to credit aoproval. OR TO BE CHARGED 
Invoices older than 10 days will be TO KY CREDIT CARD, 
charged at .05$ per calender day on 
invoice amount.(18^ per year max.) 

: SHIPMENT 
All costs of shipment are to be paid by purchasing party. Ship 
made according to shipment instructions on a "best efforts" ba 
claims for lost or damaged shipments will be accepted by this 

. 
i 

ment will be 
sis. No 
corporation. 

BAN.( CAiiD INFORMATION 

Sign your name as it BankAmericard 
is on your credit card Master Charge 
Credit Card Interbank Expiration 
Number Number Dale 

MAIL TO: SPHERE CORP. 791 South '300 ..'est, Bountiful, Utah, 8*4010 fj 



W A R R A N T E E  A N D  f : 1  A !  N T  A  I N A H C  E  
vH%;j£UI£ corp.  P L A N S  

WARRANTEE (Assembled Units)  Warrantee uni ts  which fai i  due to  defects  

in  mater ia l  or  workmanship within 90 days of  shipment  wil l  be  repaired 

or  replaced a t  our  opt ion when del ivered a t  791 South 500 West ,  Bount i ful ,  

Utah with return shipment  prepaid.  Suspect  modules  may be sent .  
0 

KITS WARRANTEE (All  Expensive Repairs)  Any par t  which fai ls  due to  

defect  within 90 days of  shipment  wil l  be  replaced.  Replacement  par ts  

wil l  be  sent  when fai l ing par ts  are  sent  with $5 handl ing fee. .  User  

must  f i l l  out  and mail  warrantee regis t ra t ion upon del ivery or  warrantee 

wil l  be  voided.  

KIT MAINTAINANCE Assembled ki ts  may qual i fy  for  assembled maintainance 

plans af ter  qual i f icat ion requirements  are  met .  A qual i f icat ion fee wil l  be  

required.  

MAINTAINANCE PLAN 1 (Warrantee Extension)  Units  which fai l  wi l l  be  

repaired in  accordance with warrantee condi t ions.  

MAINTAINANCE PLAN 2 (Si te  Repair  Plan)  Designated s i te  personei l  wil l  be  

t ra ined to  work with our  personei l  over  the phone to  resolve fai lures  using 

minimal  tools  and spare  boards ki t .  Your personei i  wil l  not  require  e lectronics  

background.  Parts  required to  repair  uni ts  that  do not  appear  in  spares  ki t  wil l  

be  shipped immediately upon avai labi l i ty .  Spares  ki t  must  be  purchased.  

TIME AND MATERIALS MAINTAINANCE Time and mater ia l  maintainance is  

avai lable  and wil l  be  bi l led as  indicated below: 

1 .  Aiy system under  warrantee or  maintainance plan:  

Transportat ion a t  actual  cost  plus  $15 an hour .  

2 .  All  o ther  systems and expenses:  

Transportat ion a t  actual  cost  plus  $35 an hour  (min.$200)  

! l  

•* 



THE "SPHERE SYSTEM PHiLOSOPHY" 

The SPHERE 1 computer  sys tem was  des igned to  provide  an  uncompromis ing computer  sys tem 
a t  minimal  cos t .  

The keyword to  our  des ign is  the  word "SYSTEM".  Every  phase  of  the  des ign has  been 
inf luenced by the  "SYSTEM" phi losophy.  To jus t i fy  the  sys tem t i t le ,  a  "COMPUTER" must  perform 
an appl ica t ion acceptably .  Recent ly  the  cos t  of  per iphera ls  and sof tware  have substant ia l ly  
exceeded the  cos t  of  the  computer ,  but  wi thout  them,  a  computer  can not  perform much of  anything 
acceptably .  

With  the  onset  of  the  micro-processor ,  rea l  des ign innovat ions  have been poss ib le ,  but  
wi thout  the  sys tem phi losophy,  a  micro-processor  can only  reduce  the  processor  cos t .  Per iphera ls ,  
memory,  and sof tware  cont inue  to  be  expensive .  

The SPHERE 1 computer  i s  uniquely  cos t  e f fec t ive  because  i t  u t i l izes  rea l  des ign innovat ions  
to  reduce  the  amount  of  c i rcui t ry  required  throughout  the  sys tem.  The SPHERE add-on memory 
board  wi l l  suppor t  4 ,  8 ,  12,  or  I6K of  dynamic  random access  memory ( ins tead of  four  4K memory 
boards  and a  mother  board) .  Our  power  supply  has  been p laced in  a  separa te  chass is  to  e l iminate  
a  common source  of  heat .  This  a l lows the  sys tem to  run cooler  and e l iminates  the  need for  an  
expensive  fan .  The sys tem uses  a  s tandard  TV for  a  512 character  d isplay .  The use  of  the  TV 
and other  common components  has  reduced the  cos t  and a l lowed more  machine  versa t i l i ty .  
Fur ther  cos t  reduct ions  have been achieved by replac ing the  f ront  console  ( l ights  and swi tches)  
wi th  the  TV terminal  and a  program in  Read Only  Memory (ROM) that  performs the  same funct ion,  
only  bet ter .  The CPU card  is  packaged to  provide  a l l  of  the  bas ic  funct ions  required  by a  useful  
sys tem,  thereby e l iminat ing unnecessary  ext ra  PC BOARDS.  

In  order  to  insure  a  ful l  of fer ing of  h igh qual i ty  per iphera ls  f rom the  onset ,  we have se lec ted  
manufacturers  who a l ready have per iphera ls  which in ter face  to  our  product .  This  phi losophy has  
a l lowed us ,  in  the  case  of  our  d isk ,  to  se lec t  a l ready running sof tware  (namely  a  disk  opera t ing 
sys tem) which we may offer  to  our  users  immedia te ly .  Other  per iphera ls  tha t  a re  avai lable  wi th  
our  sys tem include a  low cost  l ine  pr in ter  and a  paper  tape  reader /perfora tor .  These  devices  are  
in ter faced to  the  sys tem via  a  s ingle  in ter face  module  which a lso  serves  as  a  programmable  
d ig i ta l  Input /Output  por t .  The SPHERE sys tem a lso  suppor ts  i t s  own se t  of  te rminals ,  the  lowest  
cos t  te rminals  avai lable  today.  

The Program Development  System (PDS) inc ludes  an  EDITOR,  and MINI ASSEMBLER,  and a  
debugging package.  I t  a l so  includes  CRT display  and audio  casse t te  sof tware  dr ivers ,  p lus  a  
casse t te  loader  and dumper .  Al though most  computer  process ing occurs  a t  the  character  (8  BIT)  
level ,  i t  i s  somet imes  des i reable  to  use  16 bi t  a r i thmet ic  so  we have provided an  extended 16 bi t  
ins t ruct ion se t  in  the  PDS sys tem.  This  package rounds  out  the  "SYSTEM" concept  for  our  
smal les t  sys tems.  

There  are  proponents  of  var ious  computer  languages  everywhere .  Each language is  su i ted  
more  or  less  to  a  speci f ic  group of  appl ica t ions .  Al though the  advent  of  the  micro-processor  
rea l ly  d ic ta tes  some new phi losophies  in  comput ing language,  the  BASIC language seems to  come 
c loses t  to  th is  phi losophy.  Because  of  i t s  widespread use  we have se lec ted  i t  to  be  our  f i rs t  
computer  language.  

The FLOPPY DISK OPERATING SYSTEM (FDOS) is  suppl ied  on a l l  sys tems purchased wi th  a  
disk  uni t .  FDOS is  an  exiended PROGRAM DEVELOPMENT SYSTEM. I t  provides  for  named 
files, an extended editor, a full assembler, and debugging system. This system includes G 
comprehensive  300 page programming manual .  

The sof tware  suppl ied  to  make the  Sphere  System a  useful  "SYSTEM" is  a t t rac t ive;  however ,  
the  rea l  contr ibut ion thai  SPHERE offers  i s  one  of  commitment .  The SPHERE "SYSTEM" concept  
demonst ra tes  only  the  surface  of  the  rea l  technological  advances  iha t  are  poss ib le  when t rue  
des ign innovat ion is  combined wi th  fores ight  and s ta te-of- the-ar t  technology.  The SPHERE 

"SYSTEM" concept  is  the  commitment .  Watch and see .  



Program Development  System 

PDS represents  a  unique approach to  the sof tware of  a  low cost  computer  system. By the 
addi t ion of  sof tware rout ines  located in  a  1 K PROM even the smallest  system is  capable  of  
doing useful  work as  wel l  as  performing al l  of  the  funct ions of  a  switch panel  and display 
l ights .  The sof tware,  consis t ing of  a  debugger ,  assembler ,  edi tor ,  16 bi t  ar i thmetic ,  and 
ASCII  conversion rout ines ,  a l lows for  development  of  user  sof tware in  much the same way 
as  large disk based systems.  

The SPHERE Debugging Aid (SDA) is  designed to  aid in  program development ,  as  wel l  
as  replace the usual  switch panel  and display l ights  funct ion.  I t  a l lows the user  to  easi ly  
view and al ter  the contents  of  memory or  CPU regis ters  f rom the keyboard -  CRT display.  

The Mini-Assembler  a l lows the user  the abi l i ty  to  input  source assembly language 
programs and output  unrelocatable  binary object  code.  I t  can handle  up to  62 symbolic  
addresses ,  d i f ferent  operand s izes  and octal ,  decimal  and hexadecimal  operands.  The 
operat ion codes are  entered in hexadecimal  ( i .e .  ADDA immedicte  is  8B ) .  

Included are  instruct ions to  perform 16 bi t  mult iply and divide as  wel l  as  BINARY -
ASCII  conversion.  I t  a lso includes instruct ions to  perform I /O from the CRT -  keyboard or  
the audio casset te  or  modem. The input-from-keyboard instruct ion includes a  bui l t  in  CRT 
based edi tor  a l lowing scrol l ing and text  inser t ion and delet ion based on a  cursor ,  a l lowing 
easy text  manipulat ion.  



THE ONE CARD COMPUTER 

The logical  approach to  the solut ion of  any problem is  to  determine the minimum requirement  
for  a  sat isfactory resul t .  In the  case of  a  small  computer ,  an absolute  minimum would include a  
reasonable  amount  of  memory,  a  capable  CPU, Input /Output  capabi l i ty ,  a  real- t ime clock,  read 
only memory program which if  used in  conjunct ion with a  terminal  can replace the computer 's  
switch panel  and display l ights ,  and f inal ly  i t  ought  to  have a  convenient  Bus s t ructure  to  easi ly  
a t tach other  modules .  

The SPHERE ONE CARD COMPUTER includes a l l  of  the  above features  plus  a  few that  a lso 
deserve a t tent ion.  Below each of  the pr incipal  features  are  l is ted:  
1)  The CPU The MOTOROLA 6800 microprocessor  is  the  most  advanced microprocessor  

avai lable  today.  I t  reduces the necessi ty  for  support  components  and includes 
features  not  found on computers  of  many t imes the s ize .  The IBM 370 for  
example wil l  not  s tore  a l l  of  i ts  regis ters  automatical ly  upon receipt  of  an 
interrupt  as  the 6800 wil l .  The 6800 system resembles  the archi tecture  of  the 
Digi ta l  PDP -  11 in  many ways.  These include instruct ions that  "PUSH" data  
onto a  STACK temporar i ly  and when temporary s torage is  no longer  required 
the data  may be "POPed" off  of  the  s tack.  The 6800 doesn ' t  have as  many 
regis ters  as  the 8080;  however ,  the 6800 has several  addressing modes which 
in  most  cases  completely outweigh i ts  lack of  regis ters .  These modes are  
par t icular ly  advantageous when tables  are  processed.  However ,  when three 
or  four  counters  are  being incremented or  decremented the 8080 is  fas ter ,  
but  in  e i ther  case the 6800 is  easier  to  program. 
This  system uses  the 2107A type 4K by 1 dynamic random access  memory.  
This  memory was used because i t  is  the  least  expensive memory avai lable  
and would lower the cost  of  the system. All  refresh circui t ry  for  the 
system is  included on the CPU board.  
If  th is  board is  used in  a  s tand alone s i tuat ion a  CPU must  communicate  to  
the outs ide world.  Therefore ,  the system is  suppl ied with 16 programable 
I/O lines  as  an opt ion.  Four  addi t ional  l ines  which may be used as  programed 
interrupts  are  a lso suppl ied on the board.  
A stand alone process  control  system and many other  systems require  the 
capabi l i ty  of  monitor ing the progress  of  an act ivi ty .  The SPHERE system has 
a  real- t ime clock which wil l  interrupt  the  system at  a  set  interval .  This  
interval  is  a  funct ion of  the  refresh c lock which is  se t  a t  1 ms.  The interrupt  
may occur  a t  lx ,  2x,  4x,  8x,  or  16x the refresh ra te .  The interval  may also 
be set  exrerncl ly .  The ra te  is  determined by a  wire  s t rap.  
The Erasable  Programmable Read Only Memory used by the system is  the  
1702 A.  Programers  for  this  EPROM are commonly avai lable  so that  users  
may f ind programing the system for  a  s tand alone appl icat ion a  reasonable  
task.  When del ivered with a  SPHERE system the EPROM contains  a  Program 
Development  System (PDS) which is  descr ibed under  "SOFTWARE".  

6)  BUS The BUS is  dr iven by t r i -s ta te  TTL buffers  which are  apable  of  dr iving 35 
structure  s tandard TTL devices .  The BUS is  connected to  this  board via  three 14 pin 

dual- in- l ine connectors  which wil l  t ransmit  and receive information over  3  
14 conductor  f la t  r ibbon cables .  Eight  data ,  16 address ,  BUS and control  
l ines  are  t ransmit ted bidirect ional ly  to  and from the CPU, memory,  and 
per ipherals .  I /O devices ,  buffer ,  and s ta tus  regis ters  are  addressed as  
memory locat ions c t  the top (HIGH ORDER LOCATIONS) of  memory in  
much the same as  the digi ta l  PDP-11.  This  means that  about  35,000 devices  
could be at tached to  the system ( theoret ical ly) .  I t  a lso means that  any 
machine instruct ion may operate  on device buffer  and s ta tus  regis ters  as  they 
would to  memory.  

2)  Memory 

3)  I /O 

4)  Real- t ime 
clock 

5)  EPROM 



This limits the maximum memory on SPHERE systems to 56K instead of 
the theoretical 64K because the high order 8K is reserved for device 
status and buffer registers. 

7) Power-on When power is applied to this board, circuitry forces a reset to the 
reset processor until the system power has had time to stabilize. The system 

w i l l  i m m e d i a t e l y  t h e r e a f t e r  j u m p  t o  a  s p e c i f i c  l o c a t i o n  i n  t h e  r e a d  o n l y  
memory (EPROM) to begin meaningful processing. 



SPHERE SYSTEMS 

SYS 1/KIT HOBBIEST ($860) 
This computer system is capable of satisfying the needs of the user who wishes to program, 

develop, and debug programs for light process control, experimenting, and some educational 
purposes. As with all SPHERE "SYSTEMS", the computer was designed to perform a useful 
function. It was not intended to be a useless computer with a lot of money spent on front 
console. 

All SPHERE systems are shipped with software and a commitment that software developed in 
the future by SPHERE or one of its users will be available at minimal cost. The PDS SYSTEM 
in included in the read only memory of this system. It and other software which is available 
is described under the heading "SOFTWARE". 

Expandability has been considered from the onset. Some of these considerations include 
additional memory to 64K, inter-computer communications, a full line of peripherals, home and 
industry utility, and lowering cost while increasing performance in the future. Below are listed 
the modules contained in the system: 
1) CPU1 This module contains all of the features listed under "THE ONE CARD 

COMPUTER". 
2) KBD1 This module includes a standard typewriter style alph-numeric keyboard -

layout with an adding machine style numeric keypad located to the 
right. Above the numeric keypad is a star shped cursor control keypad 
which includes HOME and ERASE functions. The keyboard module also 
includes 2-key rollover (single key read until released, regardless of other 
keys pressed), complete interface from keyboard to CPU bus with additional 
interfacing to the bus for 10 general purpose digital I/O lines which may 
be used at the user's discretion. This module includes an attractive key
board chassis. This chassis houses the keyboard and all of the modules in 
this system plus 3 slots for future expansion. A maxium of seven additional 
KBD1 modules may be added later. 

3) CRT1 This module contains the necessary electronics to display 512 characters 
on a television or video monitor. The 64 character ASCII character set 
is displayed in a matrix of 32 characters by 16 lines. Each character is 
displayed in a matrix of dots, 5 dots wide and 7 dots high. To display a 
character a computer program simply moves the desired character into a 
memory position which is also the display refresh buffer. The refresh buffer 
is located in the high-order 8K of memory. It consists of 512 bytes of static 
RAM that is organized to be accessed by the CPU and CRT simultaneously 
without degrading the access time to either CPU or CRT (dual port memory). 
Output from this module to the video monitor appears as a composite video 
signal or separate horizontal, vertical, and video signals. Etches for RF 
modulator (adjustable from channels 1-3) have been left on the PC board, 
and schematics have been provided; however, components have not been 
supplied because this type of circuit requires FCC testing and approval. 
Instructions for TV modification are included with purchase. 



4)  PWR 1 The power  supply  has  been des igned express ly  for  the  SPHERE 1 sys tem.  
I t  produces  5  vol ts  a t  5  amps,  12  vol ts  a t  3  amps,  -5  vol ts  a t  400 mA,  
and -12 vol ts  a t  400 mA.  Rat ings  may be  improved wi th  the  addi t ion  
of  capaci tors .  The c i rcui ts  a re  h ighly  under  ra ted  which should  a l low 
the  sys tem to  run cooler .  The power  supply  includes  zener  over  vol tage  
and reverse  vol tage  protec t ion.  Al l  suppl ies  are  current - l imi ted ,  
however  over  current -protec t ion for  the  5  vol t  supply  may a l low a  
power  t rans is tor  ($1 .50)  to  burn  out .  The 12 vol t  supply  a lso  a l lows 
th is  to  happen.  This  occurs  because  of  a  cos t  t rade-off  ($40.00 to  
protec t  $3 .00 in  t rans is tors)  vs  performance (wi l l  probably  never  occur) .  
The power  supply  is  conta ined in  a  separa te  chass is  which includes  a  
3  prong wal l  p lug,  power  cord ,  cable  to  the  res t  of  sys tem,  and a  fuse  
to  protec t  the  sys tem.  

5)  BCB1 Each of  the  sys tem modules  i s  connected via  a  sys tem bus .  The bus  
consis ts  of  3  f la t  r ibbon cables  conta in ing 14 conductors  each.  Every  
o ther  conductor  i s  grounded to  e l iminate  cross  ta lk  (e lec t r ica l  noise^ .  
Each cable  is  connected to  each board  v ia  a  14 pin  dual - in- l ine  (DIP)  
connector .  Each board  has  3  s tandard  14 pin  IC sockets  where  each of  
the  three  bus  cables  a t tach.  

6)  PCB1 Power  i s  bussed to  each of  the  boards  of  the  sys tem via  a  separa te  14 
conductor  r ibbon cable .  This  cable  is  a t tached to  each board  v ia  a  
14 pin  dual - in- l ine  connector .  

7)  OPR1 The opera tor / reference  manual  se t  is  des igned to  in t roduce the  SPHERE 1 
sys tem to  the  new computer  user .  I t  descr ibes  in  de ta i l  how each ins t ruct ion 
works .  I t  a l so  descr ibes  in  de ta i l ,  in ter rupts ,  s tack opera t ions ,  Input /Output ,  
per iphera l  device  character is t ics ,  memory organizat ion,  projec ted  device  
reserved locat ions  and l imi ted  character is t ics ,  and execut ion t iming.  
Programming examples  are  included to  i l lus t ra te  var ious  hardware  fea tures  
and a  sect ion is  inc luded to  in t roduce programming concepts  to  the  f i rs t  
t ime computer  user .  Appendixes  are  included to  a id  program development .  
Al though th is  manual  se t  is  comprehensive ,  some users  may require  fur ther  
informat ion so  references  are  amply provided.  The manual  se t  i s  loose  
bound to  receive  updates  and includes  sec t ions  where  SWAP newsle t ters ,  
k i t  assembly ins t ruct ions ,  manuals ,  and maintenance  manuals  may be  kept .  
Ki t  assembly ins t ruct ion manuals  a re  a  par t  of  the  package;  however ,  each 
module  in  k i t  form conta ins  an  associa ted  k i t  assembly manual  which may be  
kept  in  th is  b inder .  SPHERE has  in t roduced i t s  user  group to  promote  in ter 
changes  of  ideas ,  useful  c i rcui ts ,  comments ,  gr ipes ,  sof tware  ( f rom games to  
s ta t i s t ica l  packages) ,  announcements  ( i .e .user  has  10  Amp 5  vol t  power  
supply  for  $15.00 type!) .  The SWAP newsle t ter  wi l l  not  be  governed by 
the  market ing crm of  the  company.  Hopeful ly  the  users  wi l l  complete ly  
govern  th is  group in  the  fu ture .  SWAP membership  is  inc luded wi th  any 
"SYSTEM" purchase  or  wi th  the  purchase  of  the  OPR1 manual  se t .  Future  
membership  fees  wi l l  be  determined by users .  



SYS 2/KIT INTELLIGENT 

This  sys tem was  speci f ica l ly  des igned to  solve  the  needs  of  three  d i f ferent  users .  
1)  The user  who wishes  to  communicate  to  o ther  devices  over  ser ia l  l ines  such as  a  

te lephone.  
2)  The user  who wishes  to  u t i l ize  th is  device  as  a  s tand a lone  computer ,  and use  the  

communicat ions  fac i l i ty  to  save  and res tore  programs and data  us ing a  s tandard  
te le type .  

3)  The user  who wishes  to  use  a  s tandard  audio  casse t te  to  save  and res tore  programs.  
This  sys tem includes  a l l  of  the  fea tures  found in  SYS l /KIT plus  the  fo l lowing:  

1)  COM1 

2)  MODI 

3)  CAS1 

This  module  conta ins  the  abi l i ty  to  accept  data  in  8  bi t  para l le l  format  
f rom the  CPU and t ransmit  i t  ser ia l ly  wi th  1 or  2  s tar t  b i t s  and a  s top b i t .  
Seven or  e ight  da ta  bi ts  may be  t ransmit ted  wi th  opt ional  even or  odd 
par i ty .  At  the  same t ime data  in  s imi lar  format  may be  received ser ia l ly .  
The data  wi l l  be  checked for  proper  par i ty  ( i f  des i red)  and fa lse  s tar t  b i t s  
wi l l  be  re jec ted .  Communicat ions  may occur  a t  severa l  s tandard  ra tes .  
These  ra tes  are  s t rap-se lec table  wi th  each board  pre-s t rapped a t  300 bi ts  
per  second.  Al though other  ra tes  are  avai lable  on th is  module ,  the  
s tandard  ra tes  are  110,  150,  300,  600,  1200,  2400,  4800,  and 9600 Baud.  
Baudot  Code te le types  can be  suppor ted  wi th  minor  modif ica t ion i f  20% 
speed degredat ion is  acceptable .  X-on and X-off  funct ions  a re  provided 
by an  on board  re lay .  No cables  are  suppl ied .  
This  module  conta ins  a  complete  ORIGINATE/ANSWER modem.  The 
device  has  addi t ional ly  been adapted to  opera te  wi th  an  audio  casse t te .  
The modem wil l  opera te  a t  a  maximum speed of  600 Baud.  I t  has  been 
des igned wi th  par t icular  emphis is  on  accoust ic ly  coupled l ines  ra ther  than 
Direct  Access  Arrangements  (DAA's) .  The SH,  RING,  +V DH,  DA,  DR,  and 
GND signals  a re  provided for  the  CBT type  of  DAA, however .  A speaker  
and a  microphone are  a l l  tha t  are  required  to  complete  the  acoust ic  coupler .  
No cable ing is  provided wi th  th is  uni t .  
This  module  conta ins  the  in ter face  for  an  audio  casse t te .  The casse t te ' s  
AUX or  MIC jack may be  used as  computer  output  and the  AUX SPKR jack 
may be  used as  computer  input .  When used wi th  a  COM1 module ,  th is  uni t  
wi l l  enable  the  use  of  a  casse t te  as  a  non-vola t i le  data  s torage  sys tem.  



THE "SPHERE SYSTEM PHILOSOPHY" 

The SPHERE 1 computer  sys tem was  des igned to  provide  an  uncompromis ing computer  sys tem 
a t  minimal  cos t .  

The keyword to  our  des ign is  the  word "SYSTEM".  Every  phase  of  the  des ign has  been 
inf luenced by the  "SYSTEM" phi losophy.  To jus t i fy  the  sys tem t i t le ,  a  "COMPUTER" must  perform 
an appl ica t ion acceptably .  Recent ly  the  cos t  of  per iphera ls  and sof tware  have substant ia l ly  
exceeded the  cos t  of  the  computer ,  but  wi thout  them,  a  computer  can not  perform much of  anything 
acceptably .  

With  the  onset  of  the  micro-processor ,  rea l  des ign innovat ions  have been poss ib le ,  but  
wi thout  the  sys tem phi losoohy,  a  micro-processor  can only  reduce  the  processor  cos t .  Per iphera ls ,  
memory,  and sof tware  cont inue  to  be  expensive .  

The SPHERE 1 computer  i s  uniquely  cos t  e f fec t ive  because  i t  u t i l izes  rea l  des ign innovat ions  
to  reduce  the  amount  of  c i rcui t ry  required  throughout  the  sys tem.  The SPHERE add-on memory 
board  wi l l  suppor t  4 ,  8 ,  12,  or  I6K of  dynamic  random access  memory ( ins tead of  four  4K memory 
boards  and a  mother  board) .  Our  power  supply  has  been placed in  a  separa te  chass is  to  e l iminate  
a  common source  of  heat .  This  a l lows the  sys tem to  run cooler  and e l iminates  the  need for  an  
expensive  fan .  The sys tem uses  a  s tandard  TV for  a  512 character  d isplay .  The use  of  the  TV 
and other  common components  has  reduced the  cos t  and a l lowed more  machine  versa t i l i ty .  
Fur ther  cos t  reduct ions  have been achieved by replac ing the  f ront  console  ( l ights  and swi tches)  
wi th  the  TV terminal  and a  program in  Read Only  Memory (ROM) that  performs the  same funct ion,  
only  bet ter .  The CPU card  is  packaged to  provide  a l l  of  the  bas ic  funct ions  required  by a  useful  
sys tem,  thereby e l iminat ing unnecessary  ext ra  PC BOARDS.  

In  order  to  insure  a  ful l  of fer ing of  h igh qual i ty  per iphera ls  f rom the  onset ,  we have se lec ted  
manufacturers  who a l ready have per iphera ls  which in ter face  to  our  product .  This  phi losophy has  
a l lowed us ,  in  the  case  of  our  d isk ,  to  se lec t  a l ready running sof tware  (namely  a  disk  opera t ing 
sys tem) which we may offer  to  our  users  immedia te ly .  Other  per iphera ls  tha t  are  avai lable  wi th  
our  sys tem include a  low cos t  l ine  pr in ter  and a  paper  tape  reader /perforc tor .  These  devices  are  
in ter faced to  the  sys tem via  a  s ingle  in ter face  module  which a lso  serves  as  a  programmable  
d ig i ta l  Input /Output  por t .  The SPHERE sys tem a lso  suppor ts  i t s  own se t  of  te rminals ,  the  lowest  
cos t  te rminals  avai lable  today.  

The Program Development  System (PDS) inc ludes  an  EDITOR,  and MINI ASSEMBLER,  and a  
debugging package.  I t  a l so  inc ludes  CRT display  and audio  casse t te  sof tware  dr ivers ,  p lus  a  
casse t te  loader  and dumper .  Al though most  computer  process ing occurs  a t  the  character  (8  BIT)  
level ,  i t  i s  somet imes  des i reable  to  use  16 bi t  a r i thmet ic  so  we have provided an  extended 16 bi t  
ins t ruct ion se t  in  the  PDS sys tem.  This  package rounds  out  the  "SYSTEM" concept  for  our  
smal les t  sys tems.  

There  are  proponents  of  var ious  computer  languages  everywhere .  Each language is  su i ted  
more  or  iess  to  a  speci f ic  group of  appl ica t ions .  Al though the  advent  of  the  micro-processor  
rea l ly  d ic ta tes  some new phi losophies  in  comput ing language,  the  BASIC language seems to  come 
closes t  to  th is  phi losophy.  Because  of  i t s  widespread use  we have se lec ted  i t  to  be  our  f i rs t  
computer  language.  

The FLOPPY DISK OPERATING SYSTEM (FDOS) is  suppl ied  on a l l  sys tems purchased wi th  a  
disk  uni t .  FDOS is  an  extended PROGRAM DEVELOPMENT SYSTEM. I t  provides  for  named 
f i les ,  an  extended edi tor ,  a  fu l l  assembler ,  and debugging sys tem.  This  sys tem includes  a  
comprehensive  300 page programming manual .  

The sof tware  suppl ied  to  make the  Sphere  System a  useful  "SYSTEM" is  a t t rac t ive;  however ,  
the  rea l  contr ibut ion that  SPHERE offers  is  one  of  commitment .  The SPHERE "SYSTEM" concept  
demonst ra tes  only  the  surface  of  the  rea l  technological  advances  that  a rc  poss ib le  when t rue  
des ign innovat ion is  combined wi th  fores ight  and s ta te-of- the-ar t  technology.  The SPHERE 

"SYSTEM" concept  is  the  commitment .  Watch and see .  



Program Development  System 

PDS represents  a  unique approach to  the sof tware of  a  low cost  computer  system. By the 
addi t ion of  sof tware rout ines  located in a  1 K PROM even the smallest  system is  capable  of  
doing useful  work as  wel l  as  performing al l  of  the  funct ions of  a  switch panel  and display 
l ights .  The sof tware,  consis t ing of  a  debugger ,  assembler ,  edi tor ,  16 bi t  ar i thmetic ,  and 
ASCII  conversion rout ines ,  a l lows for  development  of  user  sof tware in  much the same way 
as  large disk based systems.  

The SPHERE Debugging Aid (SDA) is  designed to  aid in  program development ,  as  wel l  
as  replace the usual  switch panel  and display l ights  funct ion.  I t  a l lows the user  to  easi ly  
view and al ter  the contents  of  memory or  CPU regis ters  f rom the keyboard -  CRT display.  

The Mini-Assembler  a l lows the user  the abi l i ty  to  input  source assembly language 
programs and output  unrelocatable  binary object  code.  I t  can handle  up to  62 symbolic  
addresses ,  dif ferent  operand s izes  and octal ,  decimal  and hexadecimal  operands.  The 
operat ion codes are  entered in hexadecimal  ( i .e .  ADDA immediate  is  "8B") .  

Included are  instruct ions to  perform 16 bi t  mult iply and divide as  wel l  as  BINARY -
ASCII  conversion.  I t  a lso includes instruct ions to  perform I /O from the CRT -  keyboard or  
the audio casset te  or  modem. The input-from-keyboard instruct ion includes a  bui l t  in  CRT 
based edi tor  a l lowing scrol l ing and text  inser t ion and delet ion based on a  cursor ,  a l lowing 
easy text  manipulat ion.  



THE ONE CARD COMPUTER 

The logical  approach to  the  solut ion of  any problem is  to  determine the  minimum requirement  
for  a  sa t i s fac tory  resul t .  In  the  case  of  a  smal l  computer ,  an  absolute  minimum would  include a  
reasonable  amount  of  memory,  a  capable  CPU,  Input /Output  capabi l i ty ,  a  rea l - t ime c lock,  read 
only  memory program which i f  used in  conjunct ion wi th  a  terminal  can replace  the  computer ' s  
swi tch  panel  and display  l ights ,  and f inal ly  i t  ought  to  have a  convenient  Bus  s t ructure  to  eas i ly  
a t tach other  modules .  

The SPHERE ONE CARD COMPUTER includes  a l l  of  the  above fea tures  p lus  a  few that  a lso  
deserve  a t tent ion.  Below each of  the  pr incipal  fea tures  are  l i s ted:  
1)  The CPU The MOTOROLA 6800 microprocessor  i s  the  most  advanced microprocessor  

avai lable  today.  I t  reduces  the  necess i ty  for  suppor t  components  and includes  
fea tures  not  found on computers  of  many t imes  the  s ize .  The IBM 370 for  
example  wi l l  not  s tore  a l l  of  i t s  regis ters  automat ica l ly  upon receipt  of  an  
in ter rupt  as  the  6800 wi l l .  The 6800 sys tem resembles  the  archi tec ture  of  the  
Digi ta l  PDP -  11 in  many ways .  These  inc lude ins t ruct ions  tha t  "PUSH" data  
onto  a  STACK temporar i ly  and when temporary  s torage  is  no  ionger  required  
the  data  may be  "POPed" off  of  the  s tack.  The 6800 doesn ' t  have  as  many 
regis ters  as  the  8080;  hov/ever ,  the  6800 has  severa l  address ing modes  which 
in  most  cases  complete ly  outweigh i t s  lack  of  regis ters .  These  modes  are  
par t icular ly  advantageous  when tables  are  processed.  However ,  v /hen three  
or  four  counters  are  being incremented or  decremented the  8080 is  fas ter ,  
but  in  e i ther  case  the  6800 is  eas ier  to  program.  
This  sys tem uses  the  2107A type 4K by 1 dynamic  random access  memory.  
This  memory was  used because  i t  i s  the  leas t  expensive  memory avai lable  
and would  lower  the  cos t  of  the  sys tem.  Al l  ref resh  c i rcui t ry  for  the  
sys tem is  inc luded on the  CPU board .  
I f  th is  board  is  used in  a  s tand a lone  s i tua t ion a  CPU must  communicate  to  
the  outs ide  world .  Therefore ,  the  sys tem is  suppl ied  wi th  16 programable  
I /O I ines  as  an  opt ion.  Four  addi t ional  l ines  which may be  used as  programed 
in ter rupts  a re  a lso  suppl ied  on the  board .  
A s tand a lone  process  control  sys tem and many other  sys tems require  the  
capabi l i ty  of  moni tor ing the  progress  of  an  ac t iv i ty .  The SPHERE sys tem has  
a  rea l - t ime c lock which wi l l  in ter rupt  the  sys tem a t  a  se t  in terval .  This  
in terval  i s  a  funct ion of  the  ref resh  c lock which is  se t  a t  1 rns .  The in ter rupt  
may occur  a t  lx ,  2x,  4x ,  3x ,  or  16x the  ref resh  ra te .  The in terval  may a lso  
be  se t  external ly .  The ra te  is  de termined by a  wire  s t rap .  
Theprasabie  programmable  Read Only  Memory used by the  sys tem is  the  
1702 A.  Programers  for  th is  EPROM are  commonly avai lable  so  that  users  
may f ind programing the  sys tem for  a  s tand a lone  appl ica t ion a  reasonable  
task .  When del ivered wi th  a  SPHERE sys tem the  EPROM conta ins  a  Program 
Development  System (PDS) which is  descr ibed under  "SOFTWARE".  

6)  BUS The BUS is  dr iven by t r i -s ta te  TTL buffers  which are  apable  of  dr iv ing 35 
s t ructure  s tandard  fTL devices .  The BUS is  connected to  th is  board  v ia  three  14 pin  

dual - in- l ine  connectors  which wi l l  t ransmit  and receive  informat ion over  3  
14 conductor  f la t  r ibbon cables .  Eight  da ta ,  16  address ,  BUS and control  
l ines  are  t ransmit ted  b id i rec i ionaf iy  to  and f rom the  CPU,  memory,  and 
per iphera ls .  I /O devices ,  buffer ,  and s ta tus  regis ters  a re  addressed as  
memory locat ions  a t  the  top (HIGH ORDER LOCATIONS) of  memory in  
much the  same as  the  d ig i ta l  PDP-1 1 .  This  means  tha t  about  35 ,000 devices  
could  be  a t tached to  the  sys tem ( theore t ica l ly) .  I t  a l so  means  tha t  any 

machine  ins t ruct ion may opera te  on device  buffer  and s ta tus  regis ters  as  they 
would  to  memory.  

2)  Memory 

3)  I /O 

4)  Real - t ime 
c lock 

5)  EPROM 



This limits the maximum memory on SPHERE systems to 56K instead of 
the theoretical 64K because the high order 8K is reserved for device 
status and buffer registers. 

7) Power-on When power is applied to this board, circuitry forces a reset to the 
reset processor until the system power has had time to stabilize. The system 

will immediately thereafter jump to a specific location in the read only 
memory (EPROM) to begin meaningful processing. 



X SPHERE SYSTEMS 

SYS 1/KIT HOB3IEST ($860) 
This computer system is capable of satisfying the needs of the user who wishes to program, 

develop, and debug programs for light process control, experimenting, and some educational 
purposes. As with all SPHERE "SYSTEMS", the computer was designed to perform a useful 
function. It was not intended to be a useless computer with a lot of money spent on front 
console. 

All SPHERE systems are shipped with software and a commitment that software developed in 
the future by SPHERE or one of its users will be available at minimal cost. The PDS SYSTEM 
in included in the read only memory of this system. It and other software which is available 
is described under the heading "SOFTWARE". 

Expandability has been considered from the onset. Some of these considerations include 
additional memory to 64K, inter-computer communications, a full line of peripherals, home and 
industry utility, and lowering cost while increasing performance in the future. Below are listed 
the modules contained in the system: 
1) CPU1 This module contains all of the features listed under "THE ONE CARD 

COMPUTER". 
2) KBD1 This module includes a standard typewriter style alph-numeric keyboard 

layout with an adding machine style numeric keypad located to the 
right. Above the numeric keypad is a star shped cursor control keypad 
which includes HOME and ERASE functions. The keyboard module also 
includes 2-key rollover (single key read until released, regardless of other 
keys pressed), complete interface from keyboard to CPU bus with additional 
interfacing to the bus for 10 general purpose digital I/O lines which may 
be used at the user's discretion. This module includes an attractive key
board chassis. This chassis houses the keyboard and all of the modules in 
this system plus 3 slots for future expansion. A maxium of seven additional 
KBD1 modules may be added later. 

3) CRT1 This module contai ns the necessary electronics to display 512 characters 
on a television or video monitor. The 64 character ASCII character set 
is displayed in a matrix of 32 characters by 16 lines. Each character is 
displayed in a matrix of dots, 5 dots wide and 7 dots high. To display a 
character a computer program simply moves the desired character into a 
memory position which is also the display refresh buffer. The refresh buffer 
is located in the high-order 8K of memory. It consists of 512 bytes of static 
RAM that is organized to be accessed by the CPU and CRT simultaneously 
without degrading the access time to either CPU or CRT (dual port memory). 
Output from this module to the video monitor appears as a composite video 
signal or separate horizontal, vertical, and video signals. Etches for RF 
modulator (adjustable from channels 1-3) have been left on the PC board, 
and schematics have been provided; however, components have not been 
supplied because this type of circuit requires FCC testing and approval. 
Instructions for TV modification are included with purchase. 



The power supply has  been designed expressly for  the SPHERE 1 system. 
I t  produces 5  vol ts  a t  5  amps,  12 vol ts  a t  3  amps,  -5  vol ts  a t  400mA, 
and -12 vol ts  a t  400mA. Rat ings may be improved with the addi t ion 
of  capaci tors .  The circui ts  are  highly under  ra ted which should al low 
the system to  run cooler .  The power supply includes zener  over  vol tage 
and reverse vol tage protect ion.  All  suppl ies  are  current- l imited,  
however  over  current-protect ion for  the 5  vol t  supply may al low a  
power t ransis tor  ($1 .50)  to  burn out .  The 12 vol t  supply a lso al lows 
this  to  happen.  This  occurs  because of  a  cost  t rade-off  ($40.00 to  
protect  $3.00 in t ransis tors)  vs  performance (wil l  probably never  occur) .  
The power supply is  contained in  a  separate  chassis  which includes a  
3  prong wal l  plug,  power cord,  cable  to  the rest  of  system, and a  fuse 
to  protect  the system. 
Each of  the system modules  is  connected via  a  system bus.  The bus 
consis ts  of  3  f la t  r ibbon cables  containing 14 conductors  each.  Every 
other  conductor  is  grounded to  el iminate  cross  ta lk  (e lectr ical  noise) .  
Each cable  is  connected to  each board via  a  14 pin dual- in- l ine (DIP)  
connector .  Each board has  3  standard 14 pin IC sockets  where each of  
the three bus cables  a t tach.  
Power is  bussed to  each of  the boards of  the  system via  a  separate  14 
conductor  r ibbon cable .  This  cable  is  a t tached to  each board via  a  
14 pin dual- in- l ine connector .  
The operator / reference manual  set  is  designed to  introduce the SPHERE 1 
system to  the new computer  user .  I t  descr ibes  in  detai l  how each instruct ion 
works.  I t  a lso descr ibes  in  detai l ,  interrupts ,  s tack operat ions,  Input /Output ,  
per ipheral  device character is t ics ,  memory organizat ion,  projected device 
reserved locat ions and l imited character is t ics ,  and execut ion t iming.  
Programming examples  are  included to  i l lustrate  var ious hardware features  
and a  sect ion is  included to  introduce programming concepts  to  the f i rs t  
t ime computer  user .  Appendixes  are  included to  aid program development .  
Although this  manual  set  is  comprehensive,  some users  may require  fur ther  
information so references are  amply provided.  The manual  set  is  loose 
bound to  receive updates  and includes sect ions where SWAP newslet ters ,  
k i t  assembly instruct ions,  manuals ,  and maintenance manuals  may be kept .  
Kit  assembly instruct ion manuals  are  a  par t  of  the  package;  however ,  each 
module in  ki t  form contains  an associated ki t  assembly manual  which may be 
kept  in  this  binder .  SPHERE has introduced i ts  user  group to  promote inter
change of  ideas ,  useful  c i rcui ts ,  comments ,  gr ipes ,  sof tware (from games to  
s ta t is t ical  packages) ,  announcements  ( i .e .  user  has  10 Amp 5  vol t  power 
supply for  $15.00 type!) .  The SWAP newslet ter  wil l  not  be wil l  not  be 
governed by the market ing arm of  the company.  Hopeful ly  the users  wil l  
completely govern this  group in  the future .  SWAP membership is  included 
with any "SYSTEM" purchase or  with the purchase of  the OPR1 manual  
se t .  Future  membership fees  wil l  be  determined by users .  



JSYS 2/KIT INTELLIGENT ($999) 
This system was specifically designed to solve the needs of two different users. 
1) The user who wishes to communicate to other devices over serial lines such as a 

telephone. 
2) The user who wishes to utilize this device as a stand alone computer, and use the 

communications facility to save and restore programs and data using a standard 
audio cassette. 

The communications facility is implemented as a single module (PC board) which contains 
a standard asyncronous communications interface and a modem. Serial communications to other 
devices such as a teletype or other computer may take place without the use of a modem; there
fore, the modem portion of the board is listed as a separate module (CAS1). 

This system includes all of the features found in SYS1/KIT plus tbe following: 
1) COM1 This module contains the ability to accept data in 8 bit parallel format 

from the CPU and transmit it serially with 1 or 2 start bits and a stop bit. 
Seven or eight data bits may be transmitted with optional even or odd 
parity. At the same time data in similar format may be received serially. 
The data will be checked for proper parity (if desired) and false start bits 
will be rejected. Communications may occur at several standard rates. 
These rates are strap-selectable with each board pre-strapped at 300 bits 
per second. Although other rates are available on this module, the 
standard rates are 110, 150, 300, 600, 1200, 2400, 4800, and 9600 Baud. 
Baudot Code teletypes can be supported with minor modification if 20% 
speed degredation is acceptable. X-on and X-off functions are provided 
by an on board relay. No cables are supplied. 

2) CAS1 This module contains a complete ORIGINATE/ANSWER modem. The 
device has additionally been adapted to operate with an audio cassette. 
The modem will operate at a maximum speed of 600 Baud. It has been 
designed with particular emphisis on accousticly coupled lines rather than 
Direct Access Arrangements (DAA's). The SH, RING,+V DH, DA, DR, and 
GND signals are provided for the CBT type of DAA however. A speaker 
and a microphone are all that are required to complete the acoustic coupler. 
Provisions for use of this module with an audio cassette are readily available. 
The cassette's AUX or MIC jack may be used as computer output, and the 
AUX SPKR jack may be used as computer input. No cableing is provided 
with this unit. 



A S P  E C 1  A  L I N  V 1 T  A T I O N  

Please be advised of the SPHERE DEMONSTRATION SEMINARS 
to be held at the following times and HOLIDAY INN locations. 

Date City Address Time 

10/25 Chicago # 1 Mid-City Plaza 7-10 P.M. 
10/28 Toronto, Ont. Queen Elizabeth Bldg Exhibition PI. All Show Hrs. 
10/29 Toronto, Ont. Queen Elizabeth Bldg Exhibition PI. All Show Hrs. 
10/30 Toronto, Ont. Queen Elizabeth Bldg Exhibition PI. All Show Hrs. 
10/31 Boston, # 5 Blossom Street 7-10 P.M. 
11/1 New York 440 West 57 th Street 3-6 P.M. 
11/3 Washington,DC. 1501 Rhode Island Ave.N.W. 7-10 P.M. 
11/5 Columbus, O. 328 W. Lane Ave. 7-10 P.M. 
11/6 Indianapolis 500 W. Washington Downs 7-10 P.M. 

Your attendance will be most cordially appreciated ! 



SPHERE 
corporation 

791 South 500 West Bountiful. Utah 84010 1801) 292-8466 



Announcing!! The world's most advanced, 
low cost, computer system available today!! 

The MICRO-SPHERE 200 

OUR INTRODUCTORY OFFER: 
$680.00 UNTIL JANUARY 20, 1976 

IF CASH ACCOMPANIES YOUR ORDER 
SPECIAL FEATURES: 
• Completely Assembled and Tested (Ready to use; not a kit.) 
• 4k RAM (EXPANDABLE TO 8k) 
• CASSETTE LOADER 
• Sphere Cassette Operating System (SCOS) 

supports file handling and Advanced Program 
Development, System, an aid for developing your 
programs. 

• 16 Line by 21 Character Alpha Numeric Character 
Generator (128 by 128 B & W Dot Matrix Graphic System 

• Monte Carlo Games Package 
• Operators Manual ^ 
• Attractive Mar-Resistant Plastic Case 

- MICROPROCESSOR INSTRUCTION SET -

ABA Add Accumulators CLR 
ADC Add with Carry CLV 
ADD Add CMP 
AND Logical And COM 
ASL Arithmetic Shift Left CPX 
ASR Arithmetic Shift Right 

DAA 
BCC Branch if Carry Clear DEC 
BCS Branch if Carry Set DES 
BEQ Branch if Equal to Zero DEX 
BGE Branch if Greater or Equal Zero 

EOR BGT Branch if Greater than Zero EOR 

BHI Branch if Higher INC 
BIT Bit Test INS 
BLE Branch if Less or Equal INX 
BLS Branch if Lower or Same 

JMP 
JSR 

BLT Branch if Less than Zero JMP 
JSR BMI Branch if Minus 

JMP 
JSR 

BNE Branch if Not Equal to Zero LDA 
BPL Branch if Plus LDS 
BRA Branch Always LDX 
BSR Branch to Subroutine LSR 
BVC Branch if Overflow Clear 

NEG 
NOP 8VS Branch if Overflow Set NEG 
NOP 

CBA Compare Accumulators ORA 
CLC Clear Carry ORA 

CLI Clear Interrupt Mask PSH 

Clear 
Gear Overflow 
Compare 
Complement 
Compare Index Register 

Decimal Adjust 
Decrement 
Decrement Stack Pointer 
Decrement Index Register 

Exclusive OR 

Increment 
Increment Stack Pointer 
Increment Index Register 

Jump 
Jump to Subroutine 

Load Accumulator 
Load Stack Pointer 
Load Index Register 
Logical Shift Right 

Negate 
No Operation 

Inclusive OR Accumulator 

Push Data 

PUL 

ROL 
ROR 
RTI 
RTS 

SBA 
SBC 
SEC 
SEI 
SEV 
STA 
STS 
STX 
SUB 
SWI 

TAB 
TAP 
TBA 
TPA 
TST 
TSX 
TXS 

WAI 

Pull Data 

Rotate Left 
Rotate Right 
Return from Interrupt 
Return from Subroutine 

Subtract Accumulators 
Subtract with Carry 
Set Carry 
Set Interrupt Mask 
Set Overflow 
Store Accumulator 
Store Stack Register 
Store Index Register 
Subtract 
Software Interrupt 

Transfer Accumulators 
Transfer Accumulators to Condition Code Reg. 
Transfer Accumulators 
Transfer Condition Code Reg. to Accumulator 
Test 
Transfer Stack Pointer to Inoex Register 
Transfer Inoex Register to Stack Pointer 

Wait for Interrupt 

MPU INSTRUCTION SET 
The MC6800 has a set of 72 different instructions. 

Included are binary and decimal arithmetic, logical, shift, 
rotate, load, store, conditional or unconditional branch, 
interrupt and stack manipulation instructions. 

MPU ADDRESSING MODES 
The ..1C6800 eight-bit microprocessing unit has seven 

address modes that can be used by a programmer, with the 
addressing mode a function of both the type of instruction 
and the coding within the instruction. 

Accumulator (ACCX) Addressing 

Immediate Addressing 

Direct Addressing 

Extended Addressing 

Indexed Addressing 

Implied Addressing 

Relative Addressing 



A COMPREHENSIVE DESCRIPTION OF THE MICRO - SPHERE 200 SYSTEM 

The Micro-Sphere 200 Series computer is the most 
ADVANCED, low-cost computer SYSTEM available 
today. Together with o TV and up to three cassette 
recorders you can have big computer performance at 
a rock bottom price. 

The system features a 6800 type micro-computer 
with 4000 characters (4K Bytes) of internal Random 
Access Memory (RAM) Storage. The memory is easily 
expandable to 8000 total characters with the addition 
of an optional second 4K of RAM, with even more 
memory to be made available shortly. The 4K bytes of 
memory is equivalent to 6-8 pages of close typewritten 
material. 

Access into the Micro-Sphere is achieved by the 
keyboard or from cassette recorders. The computer 
can display information on a standard TV screen (option
ally supplied) or store information on a cassette recorder. 

The keyboard uses highly reliable keyswitches to 
insure user satisfaction, it is full alpha-numeric 
including an integrated numeric key pad.The cassette 
interface uses the "Kansas City" standard which means 
that you can use even the least expensive cassette 
recorders with your system satisfactorily though we 
suggest that you do use high quality tapes with your 
system. 
You may use your own TV without modification 
as the system display device, or you may purchase one 
from Sphere. 

The power requirement is a single 110 volt AC 
outlet. The unit uses less power than an ordinary 
100 watt light bulb. All fuses, jacks, switches, cmd 
interface signals are provided on an easy-access 
panel at the rear of the cabinet. 

The Micro-Sphere is supplied with a built-in 
loading program from cassette, which is in one 
of the several standard or optional Read Only 
Memory (ROM) Integrated Circuits (IC). 
ROM IC's are pre-programmed with specific non-
eraseable information. This feature greatly reduces 
program loading time and inconvenience, ROM's also 
save valuable RAM storage. RAM's lose all stored 
memory whenever the computer power is turned off, 
while ROMs retain all programs indefinitely. 

The Micro-Sphere is unique in that 16,384 different 
dots on your TV screen can form any number of pictures 
or designs which you have instructed your computer to 
display. These images can be changed by the computer 
program at a rate that appears as real-life movement, 
such as aircraft flight simulation, "walk-through" 
inspection of architectual mock-ups, time-lapse stock 
market graphic analysis, or even computer generated 
art forms, or space flight simulation where you can guide 
your spacecraft to the moon, planets or the universe. 

You can experience the thrill of rolls, dives, loops, 
near-collisions and other types of aerial maneuvers to 
out wit the Red Baron in your Sopwith Camel and then 
the excitement of a victorious landing as you crash at 
the end of the approaching runway. 

This same 128 row by 128 column dot matrix can 
form an alpha-numeric display of up to 16 lines by 
21 characters. An optional graphics input device 
(Mouse) digitizes hand movements when moved about 
on a flat surface. The "Mouse" has a window and 

crosshairs, so it may be used for the accurate entry 
of maps or other graphic data. 
The mouse may also be used in the place of a joy stick 
for flight simulation or to enter hand movements for 
ping-pong or other games of skill. 

The Sphere Cassette Operating System (SCOS) 
is supplied on tape and provides Assembler, Edit, 
and Debugging functions to the computer when read 
in to RAM from the Cassette. Sub-routines for floating 
point and trig functions are included in the SCOS cassette 
and may also be purchased as an option in ROM. Sub
routines are included in SCOS which provide all nec
essary alpha-numeric character generation for your 
TV using approximately 400 bytes of RAM. An 
optional character generator ROM can be purchased 
to reduce RAM usage to 50 bytes. SCOS also supports 
file handling. 

If the second 4K of RAM is purchased the macro 
facility of the assembler is then available as an 
extended aid to help you in the development of your own 
programs • The second 4K of RAM will also allow you 
to read in extended Business Basic from cassette. 
This basic provides 16 digits of decimal accuracy and 
extensions for business use. This Business Basic can 
make use of the Floating Point and Trig Package in 
RAM or ROM to expand its capabilities into the 
engineering field. The Business Basic and Trig 
Packages are available in ROM, which leaves all 
of the RAM storage available for applications written 
in the Basic Language. This is a concept for which 
you may pay $9,000 to get from an IBM 5100 
computer. 

Sphere Corp. has included in the basic price of 
the Micro-Sphere 200 the Monte Carlo games package 
on cassette, which allows you to play blackjack, 
roulette, and other games just for fun. 

One Cassette recorder is sufficient to do everything 
by simply changing tapes. Multiple file handling such 
as inventory control, pay roll, and general ledger 
processing etc. will be more convenient if two or 
even three cassette recorders are used. For example 
tape *1 may contain the last year-to-date accumul
ation file, tape *2 may contain the present pay period 
account, while tape ^3 is used to combine tapes *1 
and *2 into a new year-to-date accumulation master 
files, The second and third Cassette Interface options 
are available for those who require them. 

In the near future, Sphere will release a Program
mable Input/Output Controller for use with printers, 
disks, and other input/output devices. 

The attractive two-tone case is made of mar-
resistant high impact plastic designed to fit any modern 
decor. Additional strength and protection to components 
is provided by an internal metal chassis. 

The unit is designed to operate in a normal home 
or office environment without any extra care. The 
Micro-Sphere is the product of many years of exper
ience in the micro-computer field, providing a tremen
dous amount of power and capability in the smallest 
space-it requires only a small desk with space left over, 
and it comes fully assembled and tested—ready to use. 

LIMITED WARRANTY — This unit is warranted to be m operating condition as described 
upon arrival. 
OPTIONAL FULL WARRANTY — For additional 10 percent of purchase price. For a 
period of one year following delivery of the Micro-Sphere 200. you may return the unit to Sphere 
for repairs or replacement if any component is found to be defective or inoperative This warranty 
can be renewed each year for 5 years. 
WHAT IS NOT COVERED — Power cord, fuses, damage incurred by shipping abuse, 
natural disaster, war or accident. Shipping, handling, postage and insurance are 2 percent in 
addition to purchase price. 

l o ? :  



Announcing!! The world's most advanced, 
low cost, computer system available today!! 

The MICRO-SPHERE 200 

OUR INTRODUCTORY OFFER: 
$680.00 UNTIL JANUARY 20, 1976 

IF CASH ACCOMPANIES YOUR ORDER 
SPECIAL FEATURES: 
• Completely Assembled and Tested (Ready to use; not a kit.) 
• 4k RAM (EXPANDABLE TO 8k) 
• CASSETTE LOADER 
• Sphere Cassette Operating System (SCOS) 

supports file handling and Advanced Program 
Development, System, an aid for developing your 
programs. 

• 16 Line by 21 Character Alpha Numeric Character 
Generator (128 by 128 B & W Dot Matrix Graphic System 

• Monte Carlo Games Package 
• Operators Manual 
• Attractive Mar-Resistant Plastic Case 

ABA Add Accumulators CLR 
ADC Add with Carry CLV 
ADD Add CMP 
AND Logical And COM 
ASL Arithmetic Shift Let: CPX 
ASR Arithmetic Shift Right 

DAA 
BCC Branch if Carry Clear DEC 
BCS Branch if Carry Set DES 
BEQ Branch if Equal to Zero DEX 
BGE Branch if Greater or Equal Zero 

EOR BGT Branch if Greater than Zero EOR 

BHI Branch if Higher INC 
BIT Bit Test INS 
BLE Branch if Less or Equal INX 
BLS Branch if Lower or Same 

JMP BLT Branch if Less than Zero JMP 

BMi Branch if Minus JSR 

BNE Branch if Not Equal to Zero LDA 
BPL Branch if Plus LDS 
BRA Branch Always LDX 
BSR Branch to Subroutine LSR 
BVC Branch if Overflow Clear 

NEG 
NOP BVS Branch if Overflow Set NEG 
NOP 

CBA Compare Accumulators ORA 
CLC Clear Carry ORA 

CLI Clear Interrupt Mask PSH 

-MICROPROCESSOR INSTRUCTION SET-

Clear 
Clear Overflow 
Compare 
Complement 
Compare Index Register 
Decimal Adjust 
Decrement 
Decrement Stack Pointer 
Decrement Index Register 

Exclusive OR 

Increment 
Increment Stack Pointer 
Increment Index Register 

Jump 
Jump to Subroutine 

Load Accumulator 
Load Stack Pointer 
Load Index Register 
Logical Shift Right 

Negate 
No Operation 

Inclusive OR Accumulator 

Push Data 

PUL Pull Data 

ROL Rotate Left 
ROR Rotate Right 
RTI Return from Interrupt 
RTS Return from Subroutine 

SBA Subtract Accumulators 
SBC Subtract with Carry 
SEC Set Carry 
SEI Set Interrupt Mask 
SEV Set Overflow 
STA Store Accumulator 
STS Store Stack Register 
STX Store Index Register 
SUB Subtract 
SWI Software Interrupt 

TAB Transfer Accumulators 
TAP Transfer Accumulators to Condition Code Reg. 
TBA Transfer Accumulators 
TPA Transfer Condition Code Reg to Accumulator 
TST Test 
TSX Transfer Stack Pointer to Inaex Register 
TXS Transfer Inaex Register to Stack Pointer 

WAI Wait for Interrupt 

MPU INSTRUCTION SET 
The MC6800 has a set of 72 different instructions. 

Included are binary and decimal arithmetic, logical, shift, 
rotate, load, store, conditional or unconditional branch, 
interrupt and stack manipulation instructions. 

MPU ADDRESSING MODES 
The ..1C6800 eight-bit microprocessing unit has seven 

address modes that can be used by a programmer, with the 
addressing mode a function of both the type of instruction 
and the coding within the instruction. 

Accumulator (ACCX) Addressing 
Immediate Addressing 

Direct Addressing 

Extended Addressing 

Indexed Addressing 

Implied Addressing 

Relative Addressing 



A COMPREHENSIVE DESCRIPTION OF THE MICRO - SPHERE 200 SYSTEM 

The Micro-Sphere 200 Series computer is the most 
ADVANCED, low-cost computer SYSTEM available 
today. Together with a TV and up to three cassette 
recorders you can have big computer performance at 
a rock bottom price. 

The system features a 6800 type micro-computer 
with 4000 characters (4K Bytes) of internal Random 
Access Memory (RAM) Storage. The memory is easily 
expandable to 8000 total characters with the addition 
of an optional second 4K of RAM, with even more 
memory to be made available shortly. The 4K bytes of 
memory is equivalent to 6-8 pages of close typewritten 
material. 

Access into the Micro-Sphere is achieved by the 
keyboard or from cassette recorders. The computer 
can display information on a standard TV screen (option
ally supplied) or store information on a cassette recorder. 

The keyboard uses highly reliable keyswitches to 
insure user satisfaction. It is full alpha-numeric 
including an integrated numeric key pad.The cassette 
interface uses the "Kansas City" standard which means 
that you can use even the least expensive cassette 
recorders with your system satisfactorily though we 
suggest that you do use high quality tapes with your 
system. 
You may use your own TV without modification 
as the system display device, or you may purchase one 
from Sphere. 

The power requirement is a single 110 volt AC 
outlet. The unit uses less power than an ordinary 
100 watt light bulb. All fuses, jacks, switches/ an<J 
interface signals are provided on an easy-access 
panel at the rear of the cabinet. 

The Micro-Sphere is supplied with a built-in 
loading program from cassette, which is in one 
of the several standard or optional Read Only 
Memory (ROM) Integrated Circuits (IC). 
ROM IC's are pre-programmed with specific non-
eraseable information. This feature greatly reduces 
program loading time and inconvenience, ROM's also 
save valuable RAM storage. RAM's lose all stored 
memory whenever the computer power is turned off, 
while ROMs retain all programs indefinitely. 

The Micro-Sphere is unique in that 16,384 different 
dots on your TV screen can form any number of pictures 
or designs which you have instructed your computer to 
display. These images can be changed by the computer 
program at a rate that appears as real-life movement, 
such as aircraft flight simulation, "walk-through" 
inspection of architectual mock-ups, time-lapse stock 
market graphic analysis, or even computer generated 
art forms, or space flight simulation where you can guide 
your spacecraft to the moon, planets or the universe. 

You can experience the thrill of rolls, dives, loops, 
near-collisions and other types of aerial maneuvers to 
out wit the Red Baron in your Sopwith Camel and then 
the excitement of a victorious landing as you crash at 
the end of the approaching runway. 

This same 128 row by 128 column dot matrix can 
form an alpha-numeric display of up to 16 lines by 
21 characters. An optional graphics input device 
(Mouse) digitizes hand movements when moved about 

on a flat surface. The "Mouse" has a window and 

crosshairs, so it may be used for the accurate entry 
of maps or other graphic data. 

The mouse may also be used in the place of a joy stick 
for flight simulation or to enter hand movements for 
ping-pong or other games of skill. 

The Sphere Cassette Operating System (SCOS) 
is supplied on tape and provides Assembler, Edit, 
and Debugging functions to the computer when read 
in to RAM from the Cassette. Sub-routines for floating 
point and trig functions are included in the SCOS cassette 
and may also be purchased as an option in ROM. Sub
routines are included in SCOS which provide all nec
essary alpha-numeric character generation for your 
TV using approximately 400 bytes of RAM. An 
optional character generator ROM can be purchased 
to reduce RAM usage to 50 bytes. SCOS also supports 
file handling. 

If the second 4K of RAM is purchased the macro 
facility of the assembler is then available as an 
extended aid to help you in the development of your own 
programs. The second 4K of RAM will also allow you 
to read in extended Business Basic from cassette. 
This basic provides 16 digits of decimal accuracy and 
extensions for business use. This Business Basic can 
make use of the Floating Point and Trig Package in 
RAM or ROM to expand its capabilities into the 
engineering field. The Business Basic and Trig 
Packages are available in ROM, which leaves all 
of the RAM storage available for applications written 
in the Basic Language. This is a concept for which 
you may pay $9,000 to get from an IBM 5100 
computer. 

Sphere Corp. has included in the basic price of 
the Micro-Sphere 200 the Monte Carlo games package 
on cassette, which allows you to play blackjack, 
roulette, and other games just for fun. 

One Cassette recorder is sufficient to do everything 
by simply changing tapes. Multiple file handling such 
as inventory control, pay roll, and general ledger 
processing etc. will be more convenient if two or 
even three cassette recorders are used. For example 
tope 'l may contain the last year-to-date accumul
ation file, tape ^2 may contain the present pay period 
account, while tape '3 is used to combine tapes *1 
and ^2 into a new year-to-date accumulation master 
file. The second and third Cassette Interface options 
are available for those who require them. 

-In the near future, Sphere will release a Program
mable Input/Output Controller for use with printers, 
disks, and other input/output devices. 

The attractive two-tone case is made of mar-
resistant high impact plastic designed to fit any modern 
decor. Additional strength and protection to components 
is provided by an internal metal chassis. 

The unit is designed to operate in a normal home 
or office environment without any extra care. The 
Micro-Sphere is the product of many years of exper
ience in the micro-computer field, providing a tremen
dous amount of power and capability in the smallest 
space-it requires only a small desk with space left over, 
and it comes fully assembled and tested—ready to use. 

LIMITED WARRANTY — This unit is warranted to be in operating condition as described 
upon arrival. 
OPTIONAL FULL WARRANTY — For additional 10 percent of purchase price. For a 
period of one year following delivery of the Micro-Sphere 200. you may return the unit to Sphere 
for repairs or replacement if any component is found to be defective or inoperative This warranty 
can be renewed each year for 5 years 
WHAT IS NOT COVERED — Power cord, fuses, damage incurred by shipping abuse 
natural disaster, war or accident. Shipping, handling, postage and insurance are 2 percent in 
addition to purchase price. 



S P E C I A L  I N T R O D U C T O R Y  P R I C E S  F O R  *  M l  C R O - S  P H  E R  E  2 0 0  W I T H  O P T I O N S  

No. 

200 

200A 

200B 

200C 

Description 

MICRO-SPHERE 200 - SYSTEM PRICE INCLUDES "A" ITEMS BELOW 

— 6800 type Micro-Processor unit 
4K of Memory (RAM) 
Cassette Loading System (ROM) 
Sphere Cassette Operating System (SCOS) Cassette 1 time license fee@ $137.50 

Includes Floating Point and Trig Package Cassette copy @ 12.50 
"A" ITEMS Monte Carlo Games Package (Cassette) 

First Cassette Interface 
128 by 128 B&W Dot Matrix Graphics Display 
Alpha-Numeric Keyboard 
Attractive Mar-Resistant Plastic Case 
Operators Manual 

OPTIONS AVAILABLE THROUGH FACTORY INSTALLATION. 
* To install options after purchase is $35.00 per shipment to our plant. 

"B" ITEMS 

"C" ITEMS 

Second 4K of memory (RAM) 
Character Generator (ROM) 

Second Cassette Interface 
Extended Business Basic (ROM) 

Includes Business Basic Manual 
Floating point & Trig package (ROM) 

Third Cassette Interface 

OPTIONS FOR PURCHASE NOT NEEDING FACTORY INSTALLATION. 
Extended Business Basic on Cassette (Requires 2nd 4K of RAM and 

Character Generator in ROM.) Includes Business Basic Manua^ 
Floating Point & Trig Package 

9" TV for use with Micro-Sphere 203 
"Mouse" Graphics Input Device (Available in May 1976) 
Operators Manual (SCOS) 
Business Basic Manual 
Maintenance Manual 
Empty Cassette Tapes 

INCLUDES MICRO-SPHERE 200 PLUS ALL OF "A" ITEMS ABOVE 
REGULAR S860.00 - SPECIAL INTRODUCTORY CASH PRICE 'TIL JAN. 20, 1976 

INCLUDES MICRO-SPHERE 200 PLUS ALL OF "A" & "B" ITEMS ABOVE 
REGULAR $1215.00 - SPECIAL INTRODUCTORY CASH PRICE 'TIL JAN. 20,1976 
and we include EXTENDED BASIC on Cassette at NO EXTRA CHARGE I 

INCLUDES MICRO-SPHERE 200 PLUS ALL OF "A" & "B" & "C" ITEMS ABOVE 
REGULAR $1645.00 - SPECIAL INTRODUCTORY CASH PRICE 'TIL JAN. 20, 1976 

3 for 

EVERYTHING IS IN ROM I! 

Price/Each 

$ 860.00 

$150.00 
$10.00 

$180.00 
$25.00 

$50.00 
$400.00 

$130.00 

$50.00 

$100.00 

$150.00 
$150.00 

$10.00 
$10.00 
$40.00 
$10.00 

$680.00 

$985.00 

$1415.00 

Total 

$ 860.00 

Incl. 
Incl. 

$180.00 
$25.00 

$50.00 
$400.00 

$130.00 

$50.00 

$100.00 

$150.00 
$150.00 

$10.00 
$10.00 
$40.00 
$10.00 

$680.00 

$985.00 

$1415.00 

ALL UNITS AkE COMPLETELY ASSEMBLED AND READY TO USE 11 

S P E C I A L  I N T R O D U C T O R Y  O R D E R  F O R M  

Item Description Quantity Pri ce/ Each Total 

NAME 

STREET 

STATE 

please print clearly 

CITY: 
STATE ZIP 

PHONE NO. 

BANK CARD NO. 

SIGNATURE 

A. Item Purchase Total 

B. Utah Residents add 4.75% tax 

C. Postage, handling,shipping 
and insurance add 2% of A 

D. Full Warranty - 10% of A. 

E. Order Total 

F. Down Payment = 25% of E. 

G. COD Balance 

SPHERE CORP. 791 South 500 West, Bountiful, Utah 84010 Tel. (801) 292-8466 

SPHERE generally offers 60-90 day delivery on its pro
ducts, however, parts availability may delay delivery beyond 
that time. 

Orders may be cancelled after 120 days without penalty. 
Spheres only obligation is to deliver the product. Introductory 
offer valid in U.S.A. only. 
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Sphere announces a computer that the first-
time computer user can really use! 

Sphere feels that you may have been misled. You have been told how useful 
computers are. But in many cases they merely have blinking lights and flip switches. 
To get any real computer power you really need, a keyboard, cassette, I/O, Terminal 
and more memory, and of course, that means BIG Dollars. 

Sphere builds useful systems that do not require extra add-ons. Here is a remark
able new product that Sphere is introducing to you. We are making a special offer to 
people on our mailing list. When our ads hit in February, the price will be $860.00. If 
vou order your MICO-SPHERE 200 before January 20, 1976, we will offer this 
unique computer system to you for $680.00 CASH WITH ORDER. Look at the 
product-feature — and the savings available now, and no other product will com
pare- , _i • 

It is not a kit. It is completely assembled, tested, and ready to use. Plug it in and 
test your skills. We bet the Micro-Sphere can win. Please refer to complete and 
exciting details inside. 


