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sB200

with SA20D drive

DESCRIPTION

Less than two-thirds the height of
standard models, Shugart's single-sided
SA200 5.25-inch Minifloppy™ disk drive
offers 1/ 5 or 250 kilobytes of capacity in
a low cost, highly reliable package. Low
cost, compact size and high reliability
make the SA200 an ideal choice for entry
level desktop applications in personal
computers, word processors, memory
typewrliters, portable computers or ter-
minal add-ons.

The SA200 is manufactured on highly
automated, progressive assembly lines
for consistent high quality and reliability.
It is designed to fit under the keyboard
in desktop systems and features a re-
movable faceplate to further increase
the space available to system designers.

Both interface and media compatible
with the industry standard SA400/450
M niflopples, the SA200 features a DC
f ‘e motor, internal write protect cir-
cultry, positive media insertion and low
heat dissipation.

The SA200 incorporates more than
nine years of disk drive manufacturing
experience and is backed by the largest
and most experienced engineering,
sales and service organizations dedi-
cated to the OEM disk drive industry.

KEY FEATURES

« Compact size—less than two-thirds
 the height of standard Minifloppies

SA400/450 compatibility
Internal write protect circuitry
Positive media insertion

Low heat dissipation
All DC power
Removable faceplate

PERFORMANCE SPECIFICATIONS

SA200 SA200
SINGLE DENSITY DOUBLE DENSITY
CAPACITY
Unformatted
Per Disk 125 kbytes 250 kbytes
Per Track 3.1 kbytes 6.2 kbytes
Formatted (16 Records/Track)
Per Disk 81.9 kbytes 163.8 kbytes
Per Track 2.0 kbytes 4.] kbytes
Per Sector 128 bytes 256 bytes
Sectors/track 16 16
TRANSFER RATE 125 kbits/sec 250 kbits/sec
LATENCY (avg) 100 msec 100 msec
'ACCESS TIME
Track to Track 26 msec 26 msec
Settling Time -+ 20 msec 20 msec
Motor Start Time 350 msec 350 msec
FUNCTIONAL SPECIFICATIONS
ROTATIONAL SPEED 300 rpm | 300 rpm
RECORDING DENSITY 2768 bpi 5536 bpi
(inside track)
FLUX DENSITY 5536 fci _ 5536 fci
TRACK DENSITY . ‘ 48 tpi * 48 tpi
TRACKS 40 40
INDEX 1 iy |
ENCODING METHOD FM . MFM
MEDIA REQUIREMENTS
SA 104 | soft sectored
PHYSICAL SPECIFICATIONS RELIABILITY SPECIFICATIONS
ENVIRONMENTAL LIMITS MTBF: 8000 POH at 15% duty cycle

Ambient Temperature: 50°F to 115°F

(10°C to 46.1°C) PM: Not required

Relative Humidity: 20% to 80% MTTR: 30 minutes
Maximum Wet Bulb: 85°F (29.4°C) COMPONENT LIFE: 5 years
DC VOLTAGE REQUIREMENTS ERROR RATES:
* }:? [?Zjicmixg% @ 0.77 A typical, Soft Read Errors: | per 108 l]:liitS read
: . Hard Read Errors: 1 per 10" bits read
+ 5V DC x 5% @ 0.24 A typical Seek Errors: 1 per 10° seeks
(0.415 A max) MEDIA LIFE
MECHANICAL DIMENSIONS Pasion ar el 50 3¢ 108
(exclusive of face plate) Insertions: 30,000 +

Height 2.05 in. (52.0 mm)
Width: 5.75 in. (146.1 mm)
Depth: 7.87 in. (200.0 mm)
Weight: 3 Ibs. (1.36 kg) nominal

HEAT DISSIPATION Gt
35.8 BTU/hr (10.5 watts) oo Rl s AT
continuous (typical) Wt e Bt e
21.5 BTU/hr (6.3 wits) pEENE R T
power down (typical) : B s Dt
9.6 BTU/hr (2.8 watts) G
standby (typical)

SALES/SERVICE:

West: : Central:

Milpitas, CA Richardson, TX
(408) 263-2600 (214) 234-3568
Costa Mesa, CA Minneapolis, MN
(714) 979-1935 (612) 574-9750

Thousand Oaks, CA

OK( Gin/ AL snvers Shugart

Right from the start.

East: Eastern Canada: Europe: Headquarters:
Framingham, MA  Markham, Ontario Paris 475 Oakmead Parkway
(617) 879-170Q (416) 495-2655 Phone (1) 686-00-85 Sunnyvale, CA 94086
Saddle Brook, NJ Mok Phone (408) 733-0100
(201) 368-8445 Phone (089) 80-60-55 Eﬁ{?‘@ 2111 g—%ﬁﬁ%%
Atlanta, GA i .
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CAUTION
This design and the contents o” this manual
= are the property of the designer Baob Backway
“h; of Rivendell Software. This information is
) 8iven in good faith on the condition that it

will not be used, reproduced or the design
manufactured or used otherwise without his

written permissior o*her than for the conversion
of drives purchased from the designerp. Legal
action will be taken against offenders. The
designer is willing to discuss liscensing
arrangements in regard to this design.

All rights reserved Boh 3ackway RIVEMNDELL SOFTWARE
4 TOR ROAD BELGRAVE FEIGHTS 3160 Phone (03) 754 6502
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THE SHUGART SA200 - APPLE DISK CONTROLLER CARD

INTERFACE MODIFICATINS

% RIVENDELL SOFTWARE #&#

CAUTION

This design and the contents of this manual
% are the property of the designer Bob Backway
J of Rivendell Software. This information is
J given in good faith on the condition that it
will not be used, reproduced or the design
manufactured or used otherwise without his

written permissionrn other than for the conversion
of drives purchased from the designer. Legal

action will be taken against offenders. The
designer is willing to discuss liscensing
arrangements in regard to this desigzn.

All rights reserved Bob Backwayvy RIVENDELL SOFTWARE
4 TOR ROAD BELGRAVE HFET'GHTS 3160 Phone (03) 754 6502
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‘ i these notes carefully before starting construction.

*
board costruction.

i;E:rfn W boaritting of options (if required)
u . Ty

ons are in four stages, viz:

"X"® on the layout diagram pin number

1. o 2
Note:: X-x mea"
Hxn
acd t diagram mount IC sockets, molex
connector, 34 pin &g : (after stripping copper off

board where even nufNgred | ke through) and the 20 pin flat
opper away from where even

numbered pins go throug'r = 12)

(b) Cut tracks on ve ithe3mm drillwhere shown by an

"X" on the layout diagram.

(¢) Solder in links for g y +5V and +12V viz:
GPOUVD-

his Os.i.on flat ridbbon con. aswper diagriia,
IC 5 A % Bpin 7, IC C pin B to ground line ﬂhﬂ?r edge con. and

along bottom of board. %

+5V- X ok

11 & 12 of flat ribb. con. to board «5¥.1 d IC A & B pin
1 u - . g & ‘:'1 ; £ 1.3

+12V " ey i .L

Pins 13, 15, 17, 19 commoned as per diagram. -
SOLDER BRIDGE '
8-3 TO’ A-un

(d) Solder transistor, diode, resistors |
(except the 220 uF electrolytic) into board.

(e) Wi=e Wrapping.

Note: E-x - means the 34 pin edge con.
F-x « means the 20 pin flat ribbon con.

Write Protect- £-23 TO A-13
A-12 TD A=-10

A-11 TO 31

B-3 TO B-S

B-6 TC F-20
Stepper- F-2 T? C-1

F-4 T2 £-2 TO B-2

F-56 TN C=3

F-3 T2 C-4&
Enable- F-14 T 8.9

-13 TC 3.7




B-8 TO B-3% TO B-13 TO C-5 TO E10 TO E16
C-12 TO C-6

F-16 TO B-11

B-12 TO E-30

F-10 TO E-24

F-18 TO A-?
A-2 TO A-T7
A-6 TO A-9

A-8 TO E-22

e flat ribbon lead viz:
Pmy

TO QIOL ) B-1
(g) Solder 220 uF el '

transistor and ground. Solc |
(about 70mm ‘ong) do the samé wi
run a heavy wire to +12V on th_e‘x

etween +12V on emmitter of
uage wire to +5V on con. F
the +12v from con. I and also
mitter of the transistor.
Ty

(h) Remove stepper wires from plucq Othﬁdrive (see drive
diagram for location) by poking a ib»e into holes in the side
of con. Plaze heatshrink over bare clEns on and plug into

molex con. on interface board viz: “'f* .-
Remove from pin 2 RED wire and plug on te 20

4 RED S .
7 BLK RS <. .
3 Y=L , Y .

5 PBoN (ébf’

1 CRS

(1) Remove resistor patk from socket cn drdv!!¥;+i-
Solder ¢SV wire 4o pind on drve power socket ¢

(j) Have a good visual check. If your not s

notes or your workmanship compare your becard with ¢t
dlagrams.

All ri=<-~ts preserve” Bob fac'wav 2IVTVITILL SOFTWARE
-8 TOR =731D BELGPAVE YEIGKTS 2'£D0 Faz-ze (03) 754 6502




4 ‘ 1% Comnect the flat ribbon cable between your interface and

z,,jﬂlprface Board debugging:
the
flat

diac oaﬂtiiller card and place the drive on a clean
faces .
3 wp your Apple and check for smoke. The drive motor
'and the stepper motor should shudder, and if you
should boot. '

1is does not happen -

8 DON'T PANIC ®%
Thet ¥ SV

gy is on pin 1 of drive power socket.

-------.-u ....--ei-.li.llllii.ll-

on each IC on the interface board.
anibor EHOESAE

®t go check the enable line (pins 10 &

power on.
16 few after

_Epgetjzv on molex con. pins 5 &
tepping pulses (5 - 15 mS) each
b \

(c) If it does
6 and IC C-9. If OK ¢
side of IC C after powe™}y

k check that the read data

(d) If it won’'t boot
oing pulses 1 mS) is on

{s enabled (B-13 1low) and &
B-12 & B-13. |

(e) If it won’t write (wit@Bo protect tab on dise!) Check
write protect cct.; check wril® req. 1i68*R-24 goes low; check
write data doudbling cct. around IC A is fupoﬁiqping.

(f) If your dead certailn of ever‘ning it need aligning.

The charge for aligning a drive 1s $10.00 bu 1 have to fix
any faults to do the aligning it’s $25.00 ag hour so_think about

the problem a 1little (the cct. is relativakyfh pid)) while you
save up your pennies. iy ¢ RN

All rights reserved %nb Backway RIVINDNELL SOTTWARE
4 TOR ROAD BELGRAVE EZISHTS 3160 Phone (03) 754 6502




Activity Led
e front panel and drill a 3.5 mm hole as indicated on
Remove metal from front panel support with tin

CVT YOWN HEAE

EXISTNG

MAIN BofRb
SUPFORT WG

n position R13 on main drive PCB
ode) and pin 2 (anode) at edge of

Solder a 330
and a 3 mm Led

(b) Write Protect Difa
Drill 5.5 mm hole IN@/Tr
and file out so that a
plastic. Extend nearby bro
through pushbutton contact

white plunger so that red cap i

on switch threads into the
om write protect switch
om"™ & "normally closed", trim
clears panel when pressed.

WRI\TE
PROTECY
DICARLE

All rights reserved Bob Bacuxway RIVENDELL SOFTWARE
4 TOR ROAD BELGRAYE HEIGHTS 3!50 Phone (03) 754 6502
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5. Putting it in a box:
N
?zﬁ' Nate: This is the recommended box for ease of servicing. If

’ ‘wish Rivendell Software to align your drive we expect it to
‘ in a qyiceable case]

d%;:nsions of 1lid:

W,
holes each <\de

First bends-

Second bYends-

Dimensions of base:
45

Base 1s attached to 1id with 4 short self 'tappers- %

rubdber feet. B - 1
Assembly - Slide cover over unit and fix with 3 mm screws at ‘ '

Sides. Ensure that in‘erface card is in position with cable
taped to 11d, then screw base on to 1id. |
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PARTS LIST

A

g
s’.a’

oC \ veroboard 37 holes x 18 holes (which is half
)

¢’

sheet)
e connector, 0.1" pin spacing, rows 0.2"
ape - Flul

#A ribbon connector, wire wrap.

ibbon plugs. . -

ol 20 wire flat ribber sable.
Senector. |

3ocets.
ocket.

1 220 uF electrolytic®ca

1 4.7 uF tantalum capac
4 0.1 uF (or thereabout
1 .0022 (222K) capacitor

1 56 ohm 1/2W resistor

1 120 ohm 1/2W .

1 120 ohm 1/4W ﬂ

2 150 ohm 1/4W ; ; .

10 1KO ohm 1/4W " i H‘_

Parts required for options-

1 330 ohm 1/4W resistor
1 3 mm D. red Led
1 Push-button C & K switch with red cap

All rights reserved Boh Backway RIVEYDZLL SOFTWARE
h TOR ROAD 3SLGRAVE HEIGHTS 3160 Phone (23) 754 6502




SHOGART SAL00 - APPLE DISC ConTROLLER
\WTERFACE
Al alts reserves Bob Eu.h-ns
' Ruuendell Software.
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TRK 0 swilch
Drive molor

R/W head

REMOVE STEPPER
WIRES FRoM THLS
CoaECTOR FIAID

Index deleclor

Clamping lever

00__25\ assembly

Face plale 000 004

Sheart >mwnn§mm SA200 - | ;
e s SN S - ?s.!iiii.«..flllii!lill“l\lllf
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