
Photo 1: New SA -400 minifloppy disk drive 
sitting vertically. Shown is belt m echanism 
which is driven by a DC motor mounted on 
the top of unit. The door, shown in the open 
posilion, cannot be accidentally closed on 
the mediu. The minidiskette must be fully 
seated and centered on the spindle before 
the door will close and loci?, allowing the 
drive 10 operate. 

The information in this feature is based 
upon materials supplied by Shugart 
Associates. 

State of the Art Disk Technology 

Th e latest news from Silicon Vall ey , now 
confi rm ed from its source, is the Shugart 
Associates Minifloppy I "minifloppy" is a 
Shugart trade markJ disk drive for small 
systems. Its significance is that the price and 
physical size of randorr; access magnetic 
recording with removable med ia has taken 
another step in the right direction. This drive 
was specifically designed for uses which: 

include word processing and text edit­
ing systems, mini and micro program 
storage, power typing systems, "intel­
ligent" desk lop calculators and the 
emerging microcomputer hobby 
market. 

The parameters of this new design are 
basically similar to those of a conventiona l 
floppy, but red uced in size. The data error 
ratings include 1 error in 10**8 bits for 
" soft" (recoverable) errors, and 1 error in 
10** 11 bits for "hard" (nonrecoverable) 
errors. The data rate for the drive is 125 
kilobits per second, which is about half a 
typical conventional floppy's data rate, but 
far superior to the best of tape cassette 
drives. Formatted into records of 256 bytes, 
the drive has a capacity 89,600 bytes. At 
this capacity, each track contains 10 such 
records. An alternate recording mode is 
formatting each track with 18 records of 

128 bytes, in which case the track capacity 
is 2304 bytes and total capacity is 80,640 
bytes per drive. If the sophisticated user 
elects to supply his or her ow n controller 
design em pl oy ing unformatted tracks, the 
raw capacity of each tr ack is 3125 bytes or 
or 109,365 bytes per drive on line. 

Shugart is an old line floppy disk manu­
facturer, one of the fir st in the field. The 
company has del ivered more than 40,000 of 
the model SA800 co nventio nal drive, prior 
to introducing thi s new "baby brother" for 
smaller app li cations. 

The Shugart Minifloppy has a compact 
package measuring 3.25 inch es high by 5.75 
inches wide by 8.0 inch es long (8.3 cm high 
by 14.6 cm wide by 20.3 cm long) and 
weighs three pounds (1.4 kg), yet provides 
the high precision and mechanical in tegrity 
of die cast chassis construction. I t features a 
direct drive stepp ing motor actuator utili zing 
a sp iral cam with a v-groove positive detent. 
AC power requ irements have been totally 
eliminated through the use of a DC servo­
co ntroll ed spindle drive subsystem. An all 
new 5.25 inch (13.3 cm) minidiskette 
(Model SAl 04 soft sectored and Model 
SA 105 hard sectored) has also been de­
veloped for the minifloppy drive. The new 
medi a is based on today's proven flexible 
disk technology and will be ava il able from 

Photo 2: The new Shugart minidiskette is 
exactly the same as its larger counte/part, 
the standard flexible dis/?, except the size is 
only 5.25 inches (73. 3 cm) square. Mini­
disl?ette media comes soft or hard sectored 
and stores 109.4 K bytes of data (un for­
malted), or 3 I 25 bytes per track. The media 
is available from Shugart and several inde­
pendent media suppliers. 

Shugart Associates have trade­
marked the following terms: 
Minifloppy, Minidiskette, 
Ministreaker. 
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Shugart and severa l media manu facturers. 
Th e minifloppy drive employs the same 
proprietary glass bonded ferrite and ceram ic 
head technology and reliable performance as 
proven in the SA800. 

No preventive maintenance is required on 
the unit, an important consider-alion for 
personal computing systems. It: has the 
lowest power consum ption of any fl op py 
drive (15 W continuous duty, 7.5 W stand­
by) with the important benefit of exce p­
tionally low heat generation and thereby no 
requirement for a cool ing fan in most 
customer applications. This all ows ultraquiet 
operation which is ideal in office environ­
ments where word processing equipment 
would normally be in sta ll ed. Th e drive is 
designed to minimize diskette damage 
through the use of a positive media inter­
lock, preventing the door from closing with­
out complete diskette insertion. The mini­
floppy drive will be equ ipped with a unique 

SPECIFICATIONS SUMMARY 

SA400 Minifloppy Disk Drive 

Disk capacities 109.4 Kbytes (unformatted) 
89.6 Kbytes 1256 byteslsector) 
80_6 Kbytes 1128 bytes /sector) 

Track capacities 3125 bytes (unformatted) 
2560 bvtes 1256 bvtes/sector) 
2304 bytes 1128 bytes /sector) 

Sector size 128/256 bytes 
Tracks 35 
Heads 
Transfer rate 

Seek time 

Settling time 

Head load time 

Average latency 
time 
Media 

Maximum re­
cording density 

Recording 
method 

Track density 

125 Kbits/sec 

40 ms track to track 
463 ms average 
10ms 

75 ms 

100 ms 

Shugart SA 104 /105 Minidiskette 

2581 BPI 1103 Bpmml 
5152 FCI 1206 fcpmml 
FM 

48 TPI 11.89 tpmml 
Rotational speed 300 RPM 
Magnetic re- Glass bonded ferrite/ceramic 
cording head 

SA 104/105 Minidiskette Media 

Media 

Index holes 

Sector holes 

Jacket 

Disk 

Center hole 

Media life 

Industry standard flexible 
diskette 

Media oxide on 0.003 inch 
10.0008 mml 

Mylar 

1 
0lSA1041 
16' ISA1051 
5.25 inch 1133.4 mml square 

5.125 inch 1130.2 mml diameter 
1.125 inch 125.4 mml diameter 
3 x , 06 passes/track 

SA4400 Ministreaker Controller 

Drive capability 1 to 3 SA400 

Total capacity 
One drive 
Two drives 
Three drives 

Format 

Buffer 
Data structure 

Features 

Controller power 

Size 

10 connector 

Minifloppy units 

80.6 Kilobytes 
161_2 Kilobytes 
241.8 Kilobytes 
IBM 3740 format with modified 

gap structure 

128 bytes 
S bit byte, bidirectional parallel 

rO 
Direct track and sector 

addressing 
Asynchronous TTL host 

interface 
Seek overlap 
Simplified command structure 
5 V at 3 A nomin al 

7 x 11 inches 1177.8 x 279.4 
mm) 

34 pin ribbon or twisted pair 
connector interface 



cost effec ti ve interface to all ow upward 
expans ion of the uni ts wi thin the system and 
futu re sys tem enhancement wi th the large 
flo ppy dri ve. The d ri ves also provide, as a 
standard feature, wri te pro tect circ uitry to 

pro tect written di ske tte in fo rmation. 
Also being introd uced along with the 

mini floppy drive and min idiskette media is 
the SA4400 ministreaker controller on a 7.0 
by 11.0 inc h (17 .8 cm by 27.9 cm) printed 
circu it board whi ch utili zes latest generation 
LS I circuitry to provide up to 241.8 kilo· 
bytes of onl ine data storage. The controll er 
board handles one, two or three mini floppy 
drives. 

Using the IBM 3740 format with mod i· 
fied ga p structure and a 128 byte buffe r, the 
controll er operates with an 8 bit by te 
bid irec tional para llel 10 to a mi crocomputer 
bus. I t also fea tu res direct track and sec tor 
add ress ing, asynchronous TTL host in te r· 
face , seek overl ap and a simpli fied command 
structu re. 

This mini floppy drive represents a mos t 
sign ificant improve ment in th e peripherals 
ava ilab le to the small systems user. Ad· 
vanced amateurs can use this machine di­
rect ly, pu rc has ing th e controll er and one or 
more drives in quantities of one fro m Shu· 
gart. Based on the spec ifi cations, it should 
be possible to wire the contro ll er direc tl y to 
a PI A port on the typ ica l microcomputer 
and proceed to build a di sk operat ing system 
in software. In 4 to 6 months, we should see 
thi s dri ve adve rt ised by reta il ers and manu· 
fact ure rs of kit or fin ished product com· 
puters. For purposes of information and 
co mpari son, we prin t tab le 1, suppli ed by 
Shugar t, whi ch gives a rundown of the cost 
and capacity figures of several med ia. (Note: 
the Phil ips casse tte column is oriented 
towards trad it ional digital dri ve manu fac­
turers in both pri ce and capac ity est imates ; 
it does not incl ude the lower cost, lower 
performance dri ves presently so ld to 
amateurs.) 

A smal l in fo rm at ion process ing system in 
a desk top package co uld eas ily use two of 
these drives, an ASC II keyboard, video 
display outp ut, and 16 K to 32 K of memo 
ory as a stand ard prod uct. Using the di sk 
drive as a key component, such a system 
could eas il y run compilers for tr aditio nal or 
new computer languages providing a level of 
function prev iously unheard of. We won't 

Photo 3: Top view of the new Shugart 
SA-400 minifloppy disl? drive. Shown in 
upper right is the DC motor which features 
precision servo speed control and integral 
tachometer. The large black spiral cam in the 
center has a ball bearing V groove for 
positive detent and is connected to the 
stepping motor. Directly above the cam is 
the head load pad and proprietary glass 
bonded ferrite/ceramic read/write head. The 
read/write head is the same one used in the 
standard Shugart floppy drive. 

Table 1: Low cost storage products comparison. 

SA400 SABOO 
Minifloppy Floppy 

U nformatted capaci ty 11 0 K B 400 /800 K B 

Tracks 35 77 

Heads 1 1 

3M 
Mini Philips 3M 

Cartridge Cassette Cartr idge 

100 K B 720 K B 2870 KB 

1 2 4 

1 1 4 

Transfer rate 125 Kbits/sec 250/500 Kbits/sec 2. 5 Kbits/sec 24 Kb its/sec 48 Kbits/sec 

Re lative head/ med ia 80 in/sec max 120 in /sec max 30 in /sec 30 in /sec 30 in/sec 
velocity 

R.ecording density 2600 BPI max 3200/6400 BP I 800 BPI 800 BP I 1600 BPI 
max 

Average access time 566 ms 286 m s 20 s 20 s 20 s 

Ty pica l drive s ize 3.25 x 5.75 x 4.62 x 8.55 x 5x5x5 in 4 x 6 x 8 in 7 x 9 x 12 in 
8.0 in 14.25 in +5 x 12 in PCB 

Typical w e ight 3 1bs 14 1bs 3.2 51 bs 5 1bs 5 1bs 

Typical power 12 V. 5 V DC 24 V, 5 V , +12, +5 V DC +12V,+5 V, + l B, · 18 V , 
requirem ents · 15V DC ·12V DC +5 V DC 

Drive price (qty , I $390 $600 $550 $750 $1000 
including head 
e lectronics but 
not controller 

Media size 5.25 in sq 8 in sq envelope 2.4 x 3.2 x 4 x 2. 5 x 4 x 6 x 
envelope 0.4 in 0.4 in 0.67 in 

M edi a price (qty 1) $4 .50 $6 .50 $1 6 $8 $20 

N otes: 1 ) Ave rage access time = ave rage see k tim e + ave rage late ncy time. 
2) T ypical cassette dr ive characteri stics assumed, including high speed search . 

ve nture to guess what the price of th e 
package will be, bu t it should cer tain ly be 
less than $3000 in the re ta il store and still 
reta in profit margins fo r all concerned with 
its prod uction and distr ibu tion. Tim e wi ll 
tell at whi ch price such a sys tem wil l 
ac tuall y hi t the market. 

Li st price in quant ity one fo r the mi ni · 
floppy dri ve is $390. OEM quantity prici ng 

Low Priced Disk System for 
Altair/ IMSAls 

The Nor th Star Micro·Disk System is a 
comp lete, high perfo rmance flo ppy di sk 
storage sys tem for use with any Altair/ 
IMSAI compat ible computer. Th e in tro­
duc tory pr ice of $599 includes everything 
need ed to turn on th e compu ter and start 
loading or saving programs and accessing 
online da ta files. 

The di sk unit is a compact version of the 
standard Shugart floppy. Drive capac ity is 
approx im ately 100 K by tes per diskette. 
Rotation time is 200 ms. Track to track 
access is 40 ms. Th e size of the unit permi ts 
mounting of the drive inside your computer 
cabinet with a spec ified cutout. Th e power 
supply req uiremen ts (0 .5 A at +5 V and 
0.9 A at +12 V) permi t utiliza tion of your 
existing computer power supp ly. 
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brings the price down to about $250. Mini · 
d iskettes are priced at $45 for a single box 
of te n. This drops to about $35 in large 
OEM quant it ies. Ministreaker contro llers se ll 
for $490 in quantity one and for about $330 
in large r quantit ies . Delivery is 60 days 
ARO. Shuga rt Associates, 435 In dio Way, 
Su nnyva le CA 94086. Ph one: (408) 
733-0100. -

What's 
New? 

Th e North Star controll er is a single S1 00 
bu s (Al ta ir/lMSA I .. . ) printed circu it com­
pati ble card which ca n contro l up to three 
drives. A PROM contains mu ch of th e DOS 
software inc lud ing power on startup. The 
con tro ll er operates with or without inter­
rupts as a software option. 

Th e $599 introdu ctory price covers : the 
North Star controller (highest quality 



printed circuit card and components, with 
sockets for all integrated circuits, the 
Shugart minifloppy dr ive (mode l SA-400), 
disk to con tro ller cab li ng and connectors, 
two diskettes (one preloaded with th e DOS 
soFtware)' complete docum entation, limited 
warranty, and sh ipping. Add it ional drives are 
$425 each. Diskettes are ava il ab le ror $4.50 
each. A cabinet For mounting up to three 
drives, with optional power supp ly, is also 
ava il ab le. 

Delivery begins late December or Janu­
ary. Orders are now bei ng accep ted, either 
cash in advance or 25% depos it wit h ba lance 
payab le COD (including CO D charges) . 
Ba nkAmer icard accep ted with signed order. 

For Further information write North Star 
Computers In c, 2465 Fourth St, Berke ley 
CA 94710. Phone (415) 549-0858. -

KIM Had Twins? 

The latest addi tions to the KIM line have 
just been introduced by MOS Technology. 
These are the KIM-2, a 4 K programmable 
memory ex pansion boa rd, and the KIM-3, an 
8 K programmab le memory expa nsion 
board. As with the original KIM modu le, 
both of these boards come rrom the Factory 
comp letely assembled and te sted. They fea · 
ture high speed low power static memory 
integrated circu its, so the MOS Technology 
6502 processor on KIM -1 can be used flat 
out at a 1 MH z clock rate. Each board has 
memory address decoding select ion using on 
board DI P switches (lower right corner of 
each board in the photos). Thu s KIM-2 can 
be loca ted at any eve n 4 K boundary in 
memory address space, and KI M-3 can be 
located at any even 8 K boundary in memo 
ory address space. As wi th the rest of the 
KIM line, complete documentation is pro­
vided for the board, its insta ll ation checkout 
and operation. Schematics and theory of 
operat ion are also prov ided. Also ava ilable is 
a KI M-4 motherboard to all ow expans ion or 
KIM to up to 64 K (65,536) bytes of 

Attention Educa tors : 
Take a Look at the Texas Instruments 
Microprocessor Learning System 

Three preassembl ed, add on modu les to 
the Texas Instruments Microprogrammer 
Learni ng Mod ul e have just been in trodu ced 
and are ava ilable now. 

The self-contained units, controll er, 
memory and in put/outpu t, complete the 
user-paced system for understanding micro­
processors and prov ide a tra ining ground for 
basic software and hardware develop ment. 

The basic Microprogrammer Module, 
which is des igned to illustrate the most 
fund amental leve l or microprocessor opera­
tion, was announced last January. The new 
modules all ow users to progress in a log ica l 
sequence From micro to macro leve l pro­
gramming to the operat ion of a fu ll y auto­
mated digita l system. Each modul e has its 
own instruction manua l, battery, charger 
and in terconnec ti ng cables and connec tors. 
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DEC's LSI-11 Lexicon, Defined 

Digital Equ ipment Corp, Components 
Group, One Iron Way, Marlborough MA 
01752, has published a new pocket sized 
glossary of compu ter related terms. The 
booklet is entitled The LSI-17 Microcom­
puter Glossary and it contai ns listings with 
definitions for more than 200 microcom­
pu ter re lated terms covering the hardware 
and software aspects of systems. Typica l 
terms in th is booklet include" tra p," "da isy 
ch ain," " interrupt vector," etc. The bookl et 
is 44 pages in length and was wr itten 
primari ly to acqua int executives, engi nee rs 
and sales people with microcomputer rel ated 
terminology.-

memory. The following chart summarizes 
the spec ifications of KIM-2 and KIM-3 : 

KtM -2 KIM ·3 

Current required 1.5 A 3.0 A 
at +5 V (5% regulated) 
or 8· 10 V unregulated 

Memory size (8 bit bytes ) 4096 8192 
bytes bytes 

Price (1-91 $179 $298 
Shipping and handling charges 

(United States and Canada I $ 3 $ 3 
In ternational $ 15 $ 15 

KtM·2 and KtM ·3 

Physical Dimensions: 10 by 6 % inches (25.4 by 
, 6.5 em ) excl usive of connector tabs and 
removal tabs. 

Connector: single 44 connection ma le edge con­
nector. Mati ng female connec tor is Vector 
R644 . Connector tabs are centered on 10 inch 
side of board. 

Warranty: 90 day s parts and labor. 
Memory circuits : 21 L02 type memories. 450 ns 

access time. Suitable for systems using 1 MH z, 
2 phase clocks. 

Availability: 30 days ARO or better. 

MOS Technology is located at 950 Ritten­
house Rd, Norristown PA 1940 '1. -

The sys tem helps users learn micro­
processor concepts and design techniques by 
provid ing an insight into the hard ware 
req uirements and limi tat ions in des ign ing 
microprocessor-based systems. Enough sys­
tem hardware is provided for act ual appli ca­
ti ons li mited o nl y by the 4 bit capabilit ies 
and the necessary inter face circuitry to 
output devices. 

Ed ucators will find the learn ing modules 
to be unique tool s that all ow stude nts to 
learn how stored program digi tal systems 
work through hands-on experience. Students 
can develop their own macro instructions, 
write the microcode and observe the se­
qu ence of events assoc iated with instruction 
execution using the microprogrammer. 

For those not fa miliar with fundamen tal 
hardware/software re lationships, Texas 
Instruments Lear ning Center has published a 
390 page book, Software Design for Micro­
processors. The book is an ideal companion 



to the learning system, especiall y for non­
technical professionals, and is designed to 
give the reader an understand ing of the 
basics of microprocessor mac hine code and 
assembly language. 

Requests for information should be sent to 
Texas Instruments Inc, Inqui ry Answering 
Service, POB 5012, M/S 308 (Attn: MP 
Modules) , Dallas TX 75222.-

Use a High Resolution Text Display 

by 

David Jon Fylstra 
POB 10051 
Stanford CA 94305 

Most home brewed video disp lays these 
days have 32 to 40 charac ters per line, with 
perhaps 16 lines . An occas ional lucky person 
has a.high·band width monitor, with up to 64 
characters per line. But for many ap plica· 
ti ons, such as text ed iting and word proc· 
essing, thi s just isn't enough - the indu stry 
standard of 80 characters per line wou ld be 
far more suitable. 

If you're considering a video display, take 
a serious look at a new line of components 
introd uced by Matrox Electron ic Systems of 
Canada. The video RAM (VRAM) is a small 
modu le which stores all of the screen charac­
ters in its internal rando m access memory, 
and generates an EIA standard 75 ohm 
output, compl ete with hor izontal and verti· 

If You Z·l , You Z Them All? 

Cromemco has an nounced a new proces· 
sor, ava il ab le with stock to 60 days de li very, 
which is intended as a "plug in and turn on" 
method of obta ining a Z·80 compu ter sys· 
tem. The prod uct looks very suspiciously 
like another we ll known computer wh ich has 
been assembled with a custom screened 
front panel and Z-80 card. Fo r $2495 , your 
co ld hard cash wi ll purchase the fo ll owing 
stand ard configuration from Cromemco: 

• Z·80/4 microprocessor and mainframe 
with 22 card sockets, 28 A power 
supply. 

ca l sync signals, wh ich can be connected 
direc tl y to your video moni tor. 

While the Matrox VRAM modules are 
ava il ab le in a variety of formats (8 li ne X 16 
characters, 16 X 32, 16 X 64, and 32 X 64), 
of part icular interest is the MTX-2480, 
which generales the standard 24 li ne by 80 
character format in full upper and lower case 
ASCII. This 6.5 X 6 inch (16.51 X 
15.24 cm) mod ul e can be tied direct ly to the 
address and data bus of any microprocessor, 
and requi res a mere single +5 V, 1 A power 
suppl y. Especia ll y appea ling is the organi za­
tion of the add ress and data bus: in the 12 
bit address , 5 bits indicate the line to be 
accessed, and 7 bits se lect the charac ter, 
making it simpl e to ge nerate a carr iage 
return and line feed seq uence when fi lling 
the screen - just zero the 7 bit charac ter 
cou nter in your program, and bump the 5 
bit line counter lip 1 bi t. The 9 bit data bus 
is d ivided in to a 7 bit field to se lect the 
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• 8 K bytes of programmab le memory. 
• "ByteSaver " PROM card with room 

for 8 K 2704 or 2708 PROM and 
PROM burner. 

• PROM monitor program. 
• RS-232 serial 10 in terface. 

Add your own RS-232 terminal to the 
system , plug in the power, and enjoy the 
fru its of the block move, bloc k 10 and block 
search in structions in your programming, to 
say nothing of the relative and direc t ad­
dress ing modes of the Z-80 chip. Cromemco 
is located at 2432 Char leston Rd, Mountai n 
View CA 94043.-

ASCII character, and a 2 bit control field 
which allows any individual character on the 
screen to be black on whi te, white on black, 
blinking, or half intens ity. While any charac­
ter can be accessed direct ly at any time 
(access t ime < 650 ns), two pins of this 28 
pin module are prov ided to indicate horizon­
tal and vertical blank ing retrace in terva ls. 
Writing charac ters into the VRAM during 
these retrace intervals will result in a truly 
fli cker free di splay. 

The MYX-2480 is ava il able from 
Matrox for $395 in unit quantity FOB 
Montreal (with generou s quantity di s­
counts), delive ry time 4 to 8 weeks. The 
mod ule is ava ilable in several character fonts, 
including the stand ard upper and lower case 
alphan umerics with Greek lette rs, general 
European, Fre nch, and Japanese K~ta-Kan a . 

Matrox El ectronic Systems may be reached 
at POB 56, Ahuntsic Stn, Montreal, Quebec 
H3L3N5 CANADA. (514) 481-6838.-

A System product with a 
Software Orientation 

Picture thi s as yo ur general purpose com­
puter system. American Microsystem s Inc 
has introduced the AM I 6800 microcom­
puter development center, a stand alone 
6800 system with dual floppy disk, printer 
and video termina l options. While it can 
eas il y serve as a system for the deve lopment 
of indu strial microcomputers, it can also be 
used as a general purpose data processing 
system in business, and as an intelligent 
communications terminal. By pay ing atte n­
tion to such end user applications, AM I has 
done more th an ju st rei nvent the wheel of 
des ign a ids for engineers in comm ercia l and 
industria l shops. Local dealers wou ld be we ll 
adv ised to cons ider th is system as a product 
for possible sa le to bu siness and high end 
amateu r customers. Co ntact AM I at 3800 
Homestead Rd , Santa Clara CA 95051. -
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