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SECTION I 

IN'fRODUCTION 

1.1 GENERAL DESCRIPTION 

The SA452_ is d l.(J25" High ( l/1~ Hight) double-sided double--density rninifloppy diskette 
drive. 
It contains a band al~tuator, a DC direct drive motor, bwcompliant read/write head 
geomdry. trdck 0 detector, index detector, write protect switch, R/W electronics and 
motur speed control electronics. 

Key Features 

• 0.5 f\1hytt'S storage l·apacity (unformatted) 

• 125/250 K bits/sc'cond ll.ttd transfer rate 

• DC drive mutor tl1.1t dirninates ac requirements 

1.l SPECIFICATIONS SUMMARY 

1.2.l Performance Specifications 

Capacity 
(in bytes) 

Un format tcd 
Per Uisk 
Per Sur Lice 
Per Track 

Formatted ( lli !Zccurds/Tr<1t·k) 
Per Disk 
Per Track 
Per Sccttlr 

Format!t'd (10 Hecnrds/Track) 
Pt'r Disk 
Per Track 
Per Sector 

Transfer Rate 

Latency (dvg.) 
Access Tune 

Track tn T1-,H-k 
Averdge 
Setting Tinh' 

l - 1 

Single Density 
(FM) 

250,000 
125,000 

3, 125 

163,8·-10 
2,0<!8 

1Z8 

Z.!M ,800 
Z./i(JO 

Z.56 

125 kbits/sec 
100 msec 

(J msc<: 
93 lllS<.~C 

15 msec 

Double Density 
(MFM) 

500,000 
250,000 

6,250 

327 ,680 
4,096 

256 

409,600 
5,120 
512 

250 kbits/sec 
100 msec 

6 msec 
93 msec 
15 msec 



1.2..2. Functional Specifications 

Typical Motor Start Time 
Worst Case Motor Start Time 
Rotati_ona~ Spf!~4-
Recording Density 
Flux Density 
Track Density 

1.2..3 Physical Specifications 

Environmental Limits 

Ambient Temperature 

Relative Humidity 
Maximum Wet Bulb 
Shock 
Vibration 

DC Voltage Requirements 

Single Density 
300 msec 
500 msec 
300 rpm 
2938 bpi 
5876 fci. 

48 tpi 

Operating 

50° to l 15°F 
(10.0° to 46.1°c) 

2.0 to 80% 
85°F (29.4°C) 
0.5G 10 msec 
O.SG 5-55Hz 

+12 V _:10%@ 1.2.A (max), 0.75 A (typ), 100 mV ripple 
+5 V _::. 5%@ 0.9 A (max), 0.7 A (typ), SOmV ripple 

Mechanical Dimensions (exclusive of front panel) 
Width = 5. 75 inches (146.1 mm) 
Height = 1.64 inches ( 41.5 mm) 
Depth - 8.00 inches (203.2 mm) 
Weight = 3.3 lbs (1.5 kg) 

Power Dissipation = 12 Watts (41.0 BTU) continuous typical 
4 Watts (13.7 BTU) standby 

NOTE 

Standby: Drive motor off, drive select off. 

l.Z.4 Reliability Specifications 

MTBF: 10,000 POH under typical usage. 
PM: Not required. 
MTTR: 30 minutes. 

Error Rates: 
Soft Read Errors: 
Hard Read Errors: 
Seek Errors: 

Media Life: 
Passes per Track: 
Insertions: 

1 per 109 bits read. 
1 per 10 ! 2 bits read. 
1 per 10 seeks 

3.0 x 106 
30,000 + 

Double Density 
300 msec 
500 msec 
300 rpm 
5876 bpi 
5876 fci. 

48 tpi 

Storage 

-8° to ll 7°F 
(-22.2° to 47 .z0 c) 

1 to 95% 
No Condensation 

30G 10 msec 
3G 5-55 Hz 



1.3 FUNCTIOINAL CHARACTERISTICS 

The SA455 consists of rc.id/wrik an1l control electronics, drive mechanism, read/write 
head, and precision tr.1ck p•)sitioning mechanism. These components perform the following 
functions: 

a. Interpret .trnl gu1<'rd!e 1:onlrnl signals. 
b. Move read/write heads to the desired track. 
c. Read and write data. 

The interface signals and thdr relationship to the internal functions are shown in figure 1-

1. 

1.3. l Read/write and Control Electronics 

The electronics package cont,lins: 

a. Index de tee tnr circuits 
b. Head positinn actuator driver 
c. Read/wrih• amplifier and transition detector 
d. Write protect detector 
e. Drive Sl~lect .--ircui t 
f. Drive motor contrnl 

1.3.2 Drive Mechanism 

The de drive motor u1Hkr St'rvu speed control (using an integral tachometer) rotates the 
spindle at 300 rpm tliwugh a direct drivl~ system. An expandable collet/spindle assembly 
provides predsion 1111'dic-1 p1>si tinning to ensure data interchange. 

1.3.3 Positioning Mechanics 

The read/writ,~ head assembly is .iccnrcttdy positiont•d through the use of a band 
positioner which is attadwd tn the head carriaw· assembly. Precise track location is 
accomplished as this pn:;itin11t•r is rotated in (liscretL: increments by a stepping motor. 

1.3.4 Read/Write Heads 

The proprietary heads are a single elt~ment ceramic 1-.~ad/write head with tunnel erase 
elements to provid,~ erased areas between data tracks. Thus normal interchange 
tolerances between m<>dia and drives will not degrade the signal-to-noise ratio and ensures 
diskette interchangl',1bility. 

The read/write heads ;11·.~ mounted on a carriage which is located on precision carriage 
ways. The diskette is held in a plant:: perpendicular to the read/write heads by a platen 
located on the base c,1sting. This precis<' r1'gistration assures perfect compliance with the 
read/writt:' hc>ads. The r1'ad/write hc;11ls ar1~ in direct contact with the diskette. The head 
surface has been dl'Sit~1wd to ohL1i11 maximum signal 1 rausfer to and from the magnetic 
surface of the disket k with minimum lw;1d/diskd te wear. 

I - 3 
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INOEXJS!:CTOR 
DETECTOR 

DRIVE 
MOTOR 

• a: 
w _, ..... 

c::o w 
oa:: ::i: ,__ ,__ 

~ oz 
:::i;O u u < ,__ 

MOTOR 
f.... DRIVER 

"SA46'.:>0NLY 

··-----------------·--

ACTIVITY 
LIGHT -- STEP 

DIRECTION SELECT 

DRIVE SELECT (4 LINES) 
INDEX/SECTOR -

LED CONTROL 
LOGIC 

TRACK 00 

STEPPER A INDEX/SECTOR / · ... cc.- - -.. 
STEPPER STEPPER 8 

MOTOR ON I MOTOR STEPPER C 
I -- SIDE SELECT 

I 
STEPPER 0 

READY 

TRACK 00 {COM) 
TRACK 00 -- ------'-
SWITCH TRACK 00 (NIC) --·- c·. . . 

DRIVE SIDE 
SELECT SELECT 

WRITE WAITE PROTECT (NIC 

PROTECT !--:-:·-'-··---~= WAITE DATA SWITCH 
WRITE PROTECT 

WAITE WRITE GATE 
{COM} i--LOGIC 

AEAOIWAITE !---· WAITE HEAD 0 WRITE PROTECT 
HEAD -ASSEMBLY WHITE HEAD 1• 

~·--- ------

DHIVE SIDE 
SELECT SELECT 

t j 

flEAD HEAD 0 ·-------.. 
REAU READ DATA 
LOGIC -------------

READ H!:AO 1· 
---· ----·· ... 

L_ ____ 
MOTOR ON 

-""" - -·-·-··------··-· ·-· -· . ·- ----------····· 

FIGURE 1-1. SA455 FUNCTIONAL DIAGRAM 
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1.4 FUNCTIONAL OPEHATIONS 

1.4.l Power Sequencing 

Applying lk powt.'r til th,• :1:\-Vi'~ c.rn lw i11 any s1''Jl!('JH"t'·. However, during power up, the 
Write Gat,~ line ri:lust h1' h('l.J in<1ctiv1' nr at a high level This will prevent possible 
"glitching" of thr· nwdi.1. Al lt-r application of de power, a SA455 delay should be 
introduced bt'fore any up1·r,1t10n is JJl'rf11rmecl. After powering on, initial position of the 
read/write heads with t't'SfH~ct to tlw data tr<wks on the media is indeterminant. In order 
to assure prclper positi,1ning of tlH· r1•<1d/write heads ;iflt'r power on, a Step Out operation 
should be pt~rformed until the Track on lirw bccumcs "'' livP (Recalibrate}. 

1.4.2 Drive Selection 

Drive selection occurs when the proper Drive Select line is activated. Only the drive with 
this line jumpered will respond to input li111~s or gate output lines. 

1.4.3 Motor On 

In order for th1• host sy!,l\.'lll t,1 rt'dd (Ir wrik <Llf,t tlw d( drive mot.or must be turned on. 
This is :icctJ1nplishPd by .tctiv,ltini,; the line -tv10TOH ON. A 500 ms delay must be 
introduced after activ<1ting this liiw to allow the motor tu come up to speed before 
reading or writing can ht.• ac,·ornplisbed. 

The motor muc;t bt:· t11r11,•d .if!' by the ho!>t system hy dc.H:tivating the Motor On line. The 
control electr<mics k<'•'ll tlw lll<lfor ;ictiv•' for 'l s,,,·,1111ls, ;1ft,,r Mult1r On is <leactivated. 
This allows reseh·ctint'. during cnpy .i1wr<1tin11s and will ·~ll!>lll'<' maximum motor and media 
life. 

1.4.4 Track Accessing 

Seeking the redd/writ1• h<'.1ds frnm on•' trad~ ti> ;u10lh ! i:, .tccomplished by: 

a. Activatin~ the" Drive S1_•kct l.ilw. 

c. Write Gate being ind.dive. 

d. Pulsing tht:~ Step line. 

Multiple track accessing is ,J<Ccumplisht>d by re1watell pulsing of the Step line {with 
direction valid) until the dl'sire<l track h.is 111~•·11 readwrl. Each pulse on the Step line will 

,..,ciuse the read/write hf".lilS to mov·~ ')11'' t r,1ck 1:ithr·r i1;1 or out depending on the Direction 
Select line. Hea1l muvcnwnt is initiat.•d 1m ilH: tra1iin 1?, edg~pf the STEP pulse. 

1.4.5 Step Out. 

With the Direction Sdecl Ji1w at .i plus ln1~ic level (Z.4 to 5.25 V), a pulse on the Step line 
will cause the read/write lwads t:o lllll\'C out track aw1y from the center of the disk. The 

J -- r, 



pulse(s) applied to the Step line must have the timing characteristics shown in figures 1-2 
and 1-3. · 

1.4.6 Step In 

With the Direction Select line at minus logic level (0 to 0.4 V), a pulse oin the Step line 
will cause the read/write heads to move one track closer to the center of the disk. The 
pulse(s) applied to the Step line must have the timing characteristics shown in figures 1-2 
and 1-·3. 

1.4. 7 Side Selection 

Head $election is controlled via the I/O signal line d~.signated Side Select. A plus logic 
level on the Side Select line selects the read/write head O:Q the side 0 surface of the 
diskette. A minus logic level selects the side 1 read/write head. When switching from 
one side to the other, a 100 s delay is required after SIDE SELECT changes state before a 
read or write operation can be initiated. Figure 1-4 shows the use of SIDE SELECT prior 
to a read operation. 

POWUI ON 

~ illO ms (MIN) 

DHiVE SU.ECI 

VAtl[l HLA!J LJATA 

lllfkCTICJN 

THACK 00 DETECT 

FIGURE 1-2. STEP TO READ 



URIVE SELECT 
------·---~-····-·------·-- --------- ----- -------------

---1 f~ ... ~oc /IS (Mlt·i) 

VALID fiEAD DATA 

WRITE GATE 

WRIE ClATA 

C1RECTION SELECT 

·-----..j ~- 2 ,,s (MAX) 200 1,s(MAX) _.J !-
------·~-------------~ 

~-----1 '..JOO n'., (MM I ~ 1 1 ms (MAX) 

·--------~ ~-~~ 

I _.,.., 1--- HI''.; 1fAAX) -~ f--- 8 µS (MIN) 
-~~~~- -~ 

SOU ns (MIN) ---1 ~- I 
""'-----,-------

--1 ~- 1 µS (MIN) 

-.... 

2.IDE :;t:i.u:r 

STEP 
~-----j21 rns (MIN) I• ... , 1.1 ms (MIN) 

"-./~-J----1----.'.._/ I 

~--·--- 100µ5 (MIN) r---11.1 ms (MIN) 
----~_1 _____ _ 

.. SIDE SELECT to VALID HEAD DATA. 

POWER ON 

MOTOR ON 

DRIVE SE.LECl 

VALID READ DATA 

SIDE SELECT 

WRiTE GATE 

WRITE TRANSITION~) 

FIGURE 1-3. WRITE TO STEP 

I I -·~~~~~~~~-
!--------! 500 ms (MAX) 

-I ~- 2 µs (MAX) 

~~ " I i 1 fl\'., (MAX)-1 E-
~I ----to-- 201) I''' (MAX) 

-------.... I _ --11.,_ ____ ;r· 
>OO," (MIN) l•-------i j , 

--1 ..,._ 500 NS (Ml~<) 

-~( / 
---..-~ ~-8 µSr:M_A_X_) -

-~ 
8 µS (MAX)--~ 

FIGURE 1-4. READ TO WRffE (FM) 
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1.4.8 Read Operation 

Reading data from the SA455 is accomplished by: 

a. Activating Drive Select line. 

b. Selecting head. 

c. Write Gate being inactive. 

The timing relationships required to initiate a read sequence are shown in figure 1-4. 
These timing specifications are required in order to guarantee that the position of the 
read/write head has stabilized prior to reading. 

The timing of Read Data (FM) is shown in figure 1-5. 

A LEADING EDGE OF BIT MAY BE '-" 800 ns FROM ITS NOMINAL POSITION 
B = LEADING EDGE OF BIT MAY BE = 400 ns FROM ffS NOMINAL POSITION 

FIGURE 1-5. READ DATA TIMI~G (FM) 

The encoding scheme of the recorded data can be either FM or MFM. FM encoding rules 
specify a clock bit at the start of every bit cell and a data hit at th('. center of the bitcell 
if this cell contains a one data bit, (see figure 1-6). MFM encoding rules alow clock bits 
to be omitted from some bit cells with the following prerequisites: 

a. The clock bit is omitted from the current bit cell if either the preceding bit cell 
or the current bit cell contains a one data hit. See figure l·-6. 

b. In the above mentioned encoding schemes, dock bit:; are written at the start of 
their respective bits cells and data bits at the centers of their bit cells. 

l - 8 



BIT I 
CELLS 

rM 
I 

---i 
I 
I 

BIT 
CELLS 

MFM 

1.4.9 

D [) [) 

2F ~ 

1 I 1 I 1 I () I , I 0 I 0 

D D D D 

171 f--1F--1 

0 () 

[) 

I 0 I 1 I 0 J 
ll 

/ 
/ 

-I 

/ 
/ 

0 

lF 

/ 
/ 

/ 

/ 
/ 

0 

/ 
/ 

/ 

FIGURE 1-6. FM AND MFM CODE COMPARISONS 

Write Operation 

Writing data to the SA455 is accomplished by: 

a. Activating the Drive Select line. 

b. Selecting head. 

c. Activating the Write Gate line. 

d. Pulsing the Write Data line with the data to be written. 

0 

D 

/ 
/ 

/ 
/ 

/ 
,/ 

39238-06 

The timing relationships required to initiate a Write Data sequence are shown in figure 1- · 
4. These timing specifications are required in order tu guarantef' that the position of the 
read/write heads has stabilized prior to writing. 

The timing specifications for the Write Data pulses are shown in fi~ure 1-7. Write data 
encoding can be FM or MFM. 
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c 0 c c 

F'IGURE 1-7. WRITE DATA TIMING (FM) 

D 

I . 4.oo ,,s 
j ::20 ns 

1.4.10 Sequence of Events 

The timing diagrams shown in figures 1·-2, 1-3, 1-4 and 1-8 show the necessary sequence of 
events with associated timing restrictions for proper operation. 

WRITE OAT.A G: D c c D 

-1 1-·-·- 200ns MIN 
2100 ns MAX ~-8 00 l's .'.. 40 ns-i ~- 4.00 "s 

~- 20 ns 

Powrn ON 

F 1100 ms 

MOTOR ON ------- ----""-" , ... ,. 

--l 
l«t~---11 µS (Ml~J) 

--~ --=x_------· ___ _ 
l~----i 11,s (MINl 

---~ ·····1/-··- -·--
"-·-1 

_._,,,_, 1 µS \l.lffi) 

OFilVL SEU:CT 

OIFlEC\IUN 

F'IGURE 1-8. POWER ON TC> STEP 
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WH1Tl GATE -- - - - ------------

DIFiECTION SELECT 

l.___ __ 
I OUT 

G,--,~) f r-1 1,s MIN -l r 1 µS MIN 
___ ...._.,... 

lL--_ 

1 µS MIN--·----- -11--·- --I 1--1 µS MIN 

STEP --- lSULfr-u-l_J __ _ 
1 µS MIN-I 

, ___ 6 111s MIN ---
--1 µS MIN 

FIGURE 1-9. STEP TIMING 
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SECTION II 

ELECTRICAL INTERFACE 

l.l INTRODUCTION 

The inh~rface of the SA455 can be divided into two categories: 

a. Signal 
b. Power 

The following sections provide the electrical definition for each line. See figure 2-1 for 
all interface connections. 

HosrsrsTEM 

HAT RIBBON 
OR TWISTED 

OAIVE 

J1 

SPARE SIGNAL UNE t----------------------4 2 ,.-----+------··---------·------+-------. 
... >--------··----_---_---- ----------1-'----- 3 

OHlllE: SH.f.CT 4 
·----!""_-_-:-_-_-..::._--_-_-_:_-..::._--_-_________ ==-====--::::::::_ .... ::+-'6 _____ 5 

INOEXISECTOR !-+------------·----------; 8 ----+-------------------------+------
OAlllE SELECT 1 

>----------------·--------- 10 
---i -----·------·---.. --.------ 9 

ORIVf. SU ECT 2 . 
~ ::--:-:-:-..::·:-:-...:=~-------------- .. ----- - -·-----:::------ -~~ .. - ----- • l 1 

OHlllE. SE:l.ECT 3 
--------··--- ------·-····· --------- 14 +--·--- ··------------------------·-------- +--------+ 13 

t------r-::=-=-:::....-===~-=::--=---:-~~!-~~~-==~=~----=:::.:==-~ ~-----+ 15 
DIR( CllON SL LE: CT 1 

·-- ----------- ·:::-..::::..:::::.::::-=:..:- --------------: .. ::..::::=:::..:..:=:.... =~~---------1 17 
STE:P 
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FIGURE 2-1. INTEHFACE CONNECTIONS 
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2..2 SIGNAL INTERFACE 

The signal interface consists of two categories: 

a. Control Lines 
b. Data Transfer Lines 

All lines in the signal interface are digital in nature and either provide signals to the drive 
(input), or provide signals to the host (output), via interface connector Pl/Jl. 

2..1.l Input Lines 

The input signals are of three types: those intended to be multiplexed in a multiple drive 
system, those which will perform the multiplexing, and those signals which are not 
multiplexed and affect all the drives in a daisy chain system. 

The input signals to be multiplexed are: 

a. DIRECTION SELECT 
b. STEP 
c. WRITE DATA 
d. WRffE GATE 
e. SIDE SELECT 

The input signals which are intended to do the n;lUltiplexing are: 

a. DRIVE SELECT l 
b. DRIVE SELECT l 
c ... DRIVE SELECT 3 
d. DRIVE SELECT 4 

The signals which are not nml tiplexed are: 

a. IN USE 
b. MOTOR ON 

The input lines have the following electrical specifications. See figure 2-2 for the 
recommended circuit. 

True = Logical zero Vin :o.O to +4 V @ Iin -= 40 mA (max) 

False== Logical one - Vin +- 2.5 to+ 5.25 V Iin 250 A (open) 1·5 v 

l MAX 10 r Et:T ~ < 15() n 

-----t 7?~ ~~-~~:~'.~~~)~~~iv j~7414 
---- I I 

- I I 
I I 

- - - - - --~-------- -- _J • -- ---

Input impedance.::: 150 ohms 

FIGURE l-l. INTERFACE SIGNAL DRIVEH/RFU· 1VER 
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2.2.2 Input Line Terminations 

The SA455 has been provided with the capability of terminating all the ten input lines 
liested below. 

L Drive Select l 6. Direction Select 
2.. Drive Select l 7. Step 
3. Drive Select 3 8. Write Data 
4. Drive Select 4 9. Write Gate 
5. Motor On 10. Side Select 

These lines are terminated through a 150 ohm resistor pack. In a single drive system, this 
resistor pack should be k<~pt in place to provide the proper terminations. 

In a multiple drive system, only the last drive on the interface is to be terminated. All 
other drives on the interface must have the resistor pack removed. External terminations 
may also be used. However, the user must provide the terminations beyonrl the last drive 
and each of the ten lines must be terminated to +S V de through a 150 ohm, 1/4-watt 
resistor. 

2.2..3 Drive Select 1-4 (Jl pins f-10, ll, 14, and 6) 

The SA455 as shipped from the factory, is configured to operate as the first drive in the 
system. The SA455 can be easily modified by the user to operate as either drive 2.3, or 4 
in a multiple drive system. 

In a multiple drive system the four input lines (Drive Select 1 through Drive Select 4) are 
provided so that the using system may select which drive on the interface is to be used. 
In this mode of operation, only the drive with its Drive Select line active will respond to 
the input lines and gate the output lines. However, iri a single drive system, the MX 
jumper will ;illow any DIUVE SELECT linP to activ<lle the drive. Therefore, the MX 
jumper must be in the DS position whenever there are more than one drive. 

2.2..4 Motor On (J 1 pin f 16) 

This input, when activatt'd to a logical zero level, will turn on the drive motor allowing 
reading or writing on the drive. A 500 ms delay after activating this line must be allowed 
before reading or writing. This line should be deactivated, for maximum motor life, if no 
commands have been issued to the drives within 2 seconds (10 revolutions of the media) 
after completion of a previous command. Motor on may also be activated by Drive 
Select. This is achieved by moving the MM jumper to MS position. 

2..2..5 Direction Select (Jl pin # 18} 

This interface line defines the direction of motion the read/write heads will take when the 
~5t;pii;~ is pulsed. An open circuit or logical one defines the direction as out. If a pulse 
is applied to the Step line, the read/write heads will move away from the center of the 
disk. Conversely, if this input is shorted to ground or a logical zero level, the direction of 
motion is defined as in • If a pulse is applied to the Step line, the read/write heads will 
move towards the center of the disk. 
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z.u __ _step (J1pin120> 

This interface line is a control signal which causes the read/write heads to move with the 
direction of motion as defined by the Direction Sel1~ct line. This signal must be a logical 
low going pulse with a minimum pulse width of 1 sand then logically high for 5 ms 
minimum between adjacent pulses. Each subsequent pulse must be delayed by 6 ms 
minimum from· the preceding pulse. 

The access motion is initiated on each logical zero to logical one transition, or at the 
tra:ling edge of the signal pulse. Any change in the Direction Select line must be made at 

.least 1 s before the trailing edge of STEP pulse. '!;he Direction Select logic level must be 
maintained 1 s after the trailing edge of STEP pulse. S~ figure 1-10 for these timings. 

Z.Z.7 Write Gate (Jl pin #24) 

The active state of this signal, or logical zero, enables Write Data to be written on the 
diskette. The inactive state or logical one, enables the read data logic and stepper logic. 
See figure 1-7 for timings. 

2.2.8 Write Data (JI pin #22) 

This interface line rprovides the data to be written on the diskette. Each transition from 
a logical one to a logical zero level, will cause the current through the read/write ~eads 
to be reversed thereby, writing a data bit. This line is enabled by WRITE GATE being 
active. WRITE DATA must be inactive during a read operation. A WRITE DATA 
clamp is provided on the PCB at the interface which holds the WRITE DATA line at a 
logical zero whenever WRITE GATE is inactive. See figure 1-7 for timings. 

2.Z.9 Side Select (Jl pin #32) 

This signal defines which side of a two-sided diskette is to be written on or read from. A 
logical one selects the side 0 head. When switching from one side to the other, 100 s 
delay is required before a read or write operation cc,tn be initiated. 

Z.3 OUTPUT LINES 

The SA455 drive output five active signal lines. Each output ine is driven by a 7438 open 
collector output gate. Individual signal line charact:~ristics are described below: 

Z.3.1 Track 00 (Jl pin #Z6) 

The active or logical zero state of this interface signal indicates when the read/write 
heads are positioned at track zero (the outermost track) and the access circuitry is driving 
current through phase A of the stepper motor. This signal is at a logical one level, or 
inactive state, when th<~ read/write heads re not at track zero. When the read/write 
heads are at track zero and an additional step out pulse is issued to the drive, a 
mechanica.l stop will keep the read/write heads at tr'ack zero. However, the TRACK 00 
signal will go inactive. This is because the stepper motor will go to phase C and not phase 
A. One more step out puls\~ will put the stepper motor back into phase A and the TRACK 
00 signal willgo active again. 
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2..3.Z Index (Jl pin #8) 

This interface signal is provided by the drive each time an index hole is sensed at the 
INDEX sensing photo transducer. Normally, this signal is a logical one level and makes 
the transition to the logical zero level each time a hole is sensed. There is one pulse on 
this interface signal per rCV\)lution of the diskette (200 ms). 
This pulse indieates the physical beginning of a track. 
The timing of this signal is shown in Figure 2-3. 

]------u----------------------u--1 
t------- 200 = 5 ms ------..i 
FIGURE l-3. INDEX TIMING 

Z.3.3 Read Data (J l pin #30) 

This interface line provides the raw data (clock and data together) as detected by the 
drive electronics. Normally this signal is a logical one level and becomes a logical zero 
level for the active state. See figure 1-4 for the timing and bit shift tolerance within 
normal media variations. 

Z.3.4 Write Protect (Jl pin #ZS) 

This interface signal is provided by the drive to give 'the user an indication when a Write 
Protected diskette is installed. The signal is logical :tero level when it is protected. 
Under normal operation, the drive will inhibit writing with a protected diskette installed 
in addition to notifying the interface. 

Z.3.5 Ready (Jl pin 134) 

This interface signal is provided by the drive to be able to read or write. 
This signal is a logical one level when the drive is not ready for read or write operation 
and logical zero level when the drive counts two internal index puhes after drive motor 
gives normal speed. 

Z.4 POWER INTERFACE 

The SA455 requires only de power for operation. DC power to the drive is provided via 
P2/J2. The two de voltages, their specifications, and their PZ/J2 pin designators are 
outlined in table 2-1. The specifications outlined on current requirements are for one 
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drive. For multiple drive systems, the current requirements are a multiple of the 
maximum current times the number of drives in the system. 

TABLE Z-1. DC POWER REQUIREMENTS 

P2 PIN DC VOLTAGE TOLERANCE CU RH.ENT MAX RIPPLE (p top) 

1 + 12 V DC + 10% 
1.2 A MAX 

100 mV MAX ALLOWABLE - 0.75 A TYP 

2 +12 RETURN 

3 +5 RETURN 

.. ·-·-.,•· ------·--·--·-·--'-·------·- ....... 

4 +s voe +5% 
0.9 A MAX 

50 mV MAX ALLOWABLE - 0.7 A TYP 

Z.5 FRAME GROUNDING 

CAUTION 

It is important that the drive be frame grounded to the host system ac ground or 
frame ground. Failure to do so may result in driv:e noise susceptibility. 

'· 
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SECTION ill 

CUSTOMER INSTALLABLE OPTIONS 

3.1 CUT/ADD TRACE OPTIONS 

The SA455 can be modified by the user to function differently to suit individual needs. 
These modifications can be implemented by adding or deleting connections. These options 
can be accomplished by use of a shorting plug or by cutting a trace (refer to table 3-1). 
This Section discusses examples of modifications anrl how to implement them. 

These examples are: 

1. DRIVE SELECT, MOTOR ON 

2. READY 

TABLE 3-1. CUSTOMER CUT/ADD TRACE OPTIONS 

T 
TRACE 1R I 

DESIGNATO~Es_c_R_I __ p __ T_Io_N ____ --+-__ o_P_E_N __ ~ __ s __ 1_1o_R_T_-l 

DSl J_ DHIVE SELECT 1 input I_in_c_~_ --+--------,f-----p-lu_g_g_e_d_-l 

DS2., 3, 4 1 DRIVE SELECT 2., 3, 4 input lines 

MX 

MS 

RY 

DR 

RR 

DRIVE SELECT Enabled 
Single Drive System 

MOTOR ON From DRIVE SELECT 

READY or DOOR DISTURB SWITCH 

READY From DRIVE SELECT Only 

READY irrespective of 
DRIVE SELECT 
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x 

plugged 

plugged 

x 



3.2 JUMPER OPTION 

3.2.1 DS{JS JUMPER 

DS IS IN USE LED 

OPEN CLOSED In use LED is a direct function of "IN USE" line only of J 1 
I/O. 

CLOSED OPEN In use LED is a direct function of "DRIVE SELECT" line only 
of I/O. 

Note 1: DS/IS: Solder jumper option. 

3.Z.Z MS/MM JUMPER 

MS MM SPINDLE MOTOR 
-

OPEN CLOSED Spindle motor is a function of "MOTOR ON" line of J 1 I/O. 
Motor is turned on when there is logical "Low" on "MOTOR 
ON" signal. 

·--·-·---------· +-------· ·-- ------
CLOSED OPEN Spindle motor is not a function of "MOTOR ON" line, instea~ 

the motor is turned on when the drive is settled. 

Note 1: MS/MM: Shorted plug installed option. 

3.Z.3 MX/DS JUMPER 

--
MX DS 

OPEN CLOSED 

I CLOSED OPEN 

L 

DRIVE SELE CTION 

Drive is selected, when "DRIV E SELECT" line of J 1 I/O 
interface is low. 

Drive is always selected irresp 
"DRIVE SELECT" line of J 1 I/ 

-··-~ 

ective of any logic level on 
0 interface. 

Note 1: MX/DS: Shorted plug installed option. 
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3.2..4 tWP JUMPER 

~-+WP WRITE PROTECT 
-----------

An active low l1~vel on this signal line (J 1 #28) indicated that 
write protected diskette has been installed. ~

CLOSED 

OPEN An active high level on this signal lirn~ (J 1 #28) indicated that 
write protected diskette has been installed. 

L..~~~-~~--~~-~--~--~~~~-

Note 1: +WP: Solder jumper option. 
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SECTION IV 

PHYSICAL INTl.U:lF' ACE 

4.1 INTRODUCTION 

The electrical interface between the SA·155 and the host system is via two connectors. 
The first connector, J 1, provides tlw signal interface. The second connector, J2, provides 
the de power. 

This section describes the physical connectors used on the drive and recommended 
connectors to be used with them. See figure 4-1 for connector locations. 

P2 CONN".:CiOfl 
AMP PIN : .!3CL~.0 4 0 

K[Y 
SLOT 

hiAf,lf CONNU~fOfl 
AMF' f'/N 609/,' 1 

DHIVE 
PCB 

FHAML CHOUN() 
AMP PIN li1bf,4.1 

J2 
AMP PIN 1723L19-1 

nGURE 4-1. INTERFACE CONNECTOH.S PHYSICAL LOCATIONS 

4.1.l Jl/Pl Connector 

Connection to J l is through -t 34 pin PCB edge connector. The dimensions for this 
connector are shwon in figure 4-2. The pins are numbered l through 34 with the even 
numbered pins on the component side of the PCB. The odd numbered pins are on the non­
component side. Pin 2 is located on the end of the PCB connector closest to the corner 
and is labeled Z. A key slot is provided between pins ·I and 6 for (Jj•tiunal conector keying. 

4 -· l 



4.1.Z JZ/Pl. Connector 

The de power connector, J2, is a 4 pin AMP Mate-N-Loc connector (P/N 172349-1). The 
recommended mating connector, P2., is AMP P/N l-·480424-0 using AMP pins P/N 61473-1, 
J2, pin 1, is labeled on the component side of the PCB. Wire used should be #18 AWG. 
Figure 4-3 illustrates JZ connector as seen on the dirive PCB from the non-component 
side. 

KEY SL.OT --1 \-....---- 0 036 " 

I I w 9 

0 004 
() 1! 

-t 
040 .• 0010 
1102 ! OJ1 

0450' 0010 
( 11 4 - 2 51 

. _l_ _______ ~, __ J_ 

NOTE.: 

I --1 l----- 0 lh!l Nl JM 
I (I J) 1---- .... -··· o o:io NClf,, 

~-------· It J) 

----
1 7'..l'.> • l) ()(J'.1 

l 4 '.J 6 ~ Ll 1) 

l 

r"'·---0 100 NOM 
(2 ~JI 

-· ··-· ··-··-·-· ---
,, xx 1n inches 
(xx x) m mm BOAf\D THICKNESS 0 062 0.007 

( 1 6 .+ 0 2) 

---- 0 063 NOM (2 •) 
(1 6) 

FIGURE 4·-2. Jl CONNECTOR DIMENSIONS 

• "voe · ~\(~:0~~~4~L • 'vuc 

------------------ __ J J9211 11> 

FIGURE 4-3. J2 CONHECTUH 

4.1.3 FRAME GROUNDING 

CAUTIONS 

The SA455 must be frame grounded to the host system lo ensure proper 
operation. If the frame of the drive is not fastened dfr, r:tly to the frame of the 
host system with a good ac ground, a wire from the system ac frame ground 
must be connected to the SA455. For this purpose, a faston tab is provided on 
the drive near the motor control PCB where a faston connector can be attached 
or soldered. The tab is AMP P/N 61664-1 and its mating connector is AMP 
P /N 6097 Z-· l. 
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SECTION V 

URIVE PHYSICAL SPECIFICATIONS 

5.1 GENERAL 

These paragraphs conL{in the mechanical J.imension:> and mounting recommendations for 
the SA455. 

5.2 MECHANICAL DIMENSIONS 

Sec figure 5-1 for dimensions of the SA·155. 

5.3 MOUNTING 

CAUTION 

Do not mount horizontal with the PCB down. Failure to do so may damage the 
drive. The SA-155 is capable of being mounted in one of the following positions. 

l. Front Loading ·· mounted verticdl with uuur opening left or right. 

··· mounted horizontal with PCB up. 

l. Mounting hardware for bottom and sidt~ holes is number 3 metric. 
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FIGURE 5-1. SA455 PHYSICAL DIMENSION'S 
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