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1.0

2.0

INTRODUCTICN

This specification describes the requirements of the physical and electrical
interface with the SA1000 Disk Orive. The physical interface section specifies
the mechanical requirements as well as lists recommended parts. The electrical
interface is concerned with functicnal as well as timing relationship required
of each I[/0 pin.

PHYSICAL INTERFACE

The electrical interface between the SA1000 and the host system is via four
connectors: The first connector (J1) provides control signals for the drive:
the second connector (J?) nrovides for radial connection of read/write data
signals; the third conrector (J5) orovides for OC power; and the fourth con-
nector (J4) provides for AC power and frame ground. Refer the figure 4A for
connector locations: o

2.1 J1/P1 CONNECTOR

Connection to J1 is through a 50 pin PCB adge connector. The dimensions
for this connector are shown in figure 1. The pins are numbered 1 through
50 with the even pins located on the component side of the PC8 and odd
pins located on the non component side of the PCB. Pin 2 is lccated

on the end of the PCB connector closest to the AC connector and is labeled.
A KEY SLOT is provided between pins 4 and 6. The recommended mating
connector for Pl is scotchflex ribbon connector P/N 3415-0001 or Amo twin
leaf printad circuit connector P/N 1-583717-1 utilizing Amp contacts

P/N 1-583616-1.

—>|]<— .03 + .004 i
246 50
T o
400 + 010/ i/}{|]]| -450 + 010 l i
- '!ri‘ ‘ ll
i ExAN i L
L o5
JL:" ~— 030 1id A T e
BOARD THICKNESS 050 M0 g0 ol L '
0622007 g 2.575 +..010 -
FIGURE 1 J1 CONMNECTOR DIMENSIONS
ORIGINATOR F. MG srrroval | PRELIIVUINARK T |
e
gEENO | A s C CMDY
DATE ,whjvg Fﬂ;/]; q;7b: .
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2.2 J2/P2 CONNECTOR

Connection to J2 is through a 20 pin PCB edge connector. The dimensions
for the connector are shown in figure 2. The pins are numbered 1 through
20 with the even pins located on the component side of the PCB. The
recommended mating connector for P2 is scotchflex ribbon connector

P/N_3461-0001 or AMP P/N 583717-1 with AMP contacts P/N 1-583616-1. A KEY
SLOT 1s provided between pins 4 and 6,

__ﬂl,__ 036 + .004
r-q [ LZO____

650 + .010 l”

.400 + .01
T
BOARD THIMKNESS ", 050 N ————=—ii, e 083 HOM
.062 * .007 > oso 1O —— 100 MM

j———1.075 + .016———>=

FIGURE 2 J2 COMMECTOR DIMENSIONS

2.3 J5/P5 CONNECTOR

DC power connector (JS) is a 6 poin AMP Mate-N-Lok connector P/N 1-380999-0
mounted on the solder side of the PCB. The recommended mating connector
(PS) is AMP P/MN 1-480270 utilizing AMP pins P/N 80619-1. J3 pins are
lateled on J5 connector.

{ ON DORIVE
9
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3.0

2.4 J4/P4 CONNECTOR

AC power and frame ground is interfaced through a 3 pin connector. The
pin housing (J4) is mounted in the drive and is AMP P/N 1-480701-0 with
pins AMP P/N 350687-1 and 350654-1 (gnd pin). The recommended mating

connector (P4) is AMP socket P/MN 1-480700-0 with AMP pins P/N 350536-1.

DEE’J

IC]F l

J4 COMNECTOR (AS SEEN FROM BACK OF DRIVE)

The disk drive is shipped with OC ground (base casting) and AC ground
(drive motor) connected together with a ground strap located on the
drive motor. If the system configuration requires the separation of
these grounds, remove the ground strap.

INTERFACE LINES & PIN ASSIGNMENTS

The interface of the drive can be divided into three categories: Signal,

DC power, and AC power. Tables I, II and III define the pin assignments for
these interface lines. Tables IV and VY show the recommended cable tyves and
the grounding configurations at the drive and at the host systems. Those
signal pins marked SPARE ares uncommitted. They may be used as altarnats gins
to carry some SA1000 interface signals if the user prafers to do his own modi-
fication. Those signal ains marked MA are uncommitited at the SA1000, but are
assigned in the SA850/851. Therefore, these oins should not be used as al-
ternate [/0 signal pins if a controller having an SA830/851 interface is used.
A 4-drive subsystem is shown in Figure 4B.




Y i SF Tan e ; COOE PART NO. REV EC

ied

SHEET oF
TITLE __SA1000 INTERFACS SPECIFICATION 4 23

/ J2 - SIGNAL

P.C.B. - COMPOMENT SIDE i

[ S/
y L Ty

DRIVE MOTOR

J1 - SIGNAL

JS - OC (Plug in from Mon-Component Side)

FIGURE 4A INTZIRFACZ CONMECTOR PHYSICAL LOCATION
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TABEL 1A - J1/P1 CONNECTOR PIN ASSIGNMENT
GND RTN SIGNAL
PIN PIN SIGNAL NAME
] 2 -REDUCED WRITE CURRENT
3 4 SPARE
5 6 , SPARE
7 8 -SEEK COMPLETE
9 10 NA
1 12 NA
13 14 -HEAD SELECT 2°
15 16 NA
17 18 ' -HEAD SELECT 2!
19 20 - INDEX
21 22 -READY
23 24 NA
25 26 -DRIVE SELECT 1
27 28 -DRIVE SELECT 2
29 30 -ORIVE SELECT 3
31 32 -ORIVE SELECT 4
33 34 -DIRECTION IN
35 36 -STEP
37 38 NA
39 40 -WRITE GATE
47 42 -TRACK §99
43 44 -WRITE FAULT
45 : 46 NA
47 48 NA
49 50 NA
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TABLE 1B J2/P2 CONNECTOR PIN ASSIGMMENT

GND RTN
PIM

11
12

15
16

19
20

SIGNAL

PIN

~N O -

w0

13
14

17
18

SIGNAL NAME

- DRIVE SELECTED
-SPARE

SPARE

-SPARE

+ 2BYTE CLK
- 2BYTE CLK

- MFM WRITE DATA

+ MFM READ DATA
- MF READ DATA
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VOLTAGE GROUND
PIN 1 +24 VOLTS OC PIN 2 +24 VOLT RETURN
-7 70 -16 -7 TO -16 (-5 0PT
PIN 4 (-5 OPT) VOLTS PIN 3 VOLT RETURN
PIN 5 +5 VOLTS PIN 6 +5 VOLT RETURN
TABLE II
F5 - DC CONMECTOR PIN ASSIGNMENTS
PIN 1 MOTOR POWER "A"
PIN 2 FRAME GROUND
PIN 3 MOTOR POWER “B"

TABLE ITII

P4 - AC CONMECTOR PIM ASSIGNMENTS
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HOST -REDUCED WRITE CURRENT 2 1 DRIVE
SPARE 4 3
SPARE 6 5
<’ DISK > -SEEK COMPLETE 8 7 <§A100é>
CONTROLLER . T 9 ORIVE
NA 12 N
-HEAD SELECT 29 14 13
Mo 16 15
| -HEAD sELECT 2! 18 17
- INDEX 20 19
| -READY 22 21
- NA 24 23 J1/P1
FLAT RIBBON |_-DRIVE SELECT 1 26 25 %:>
TIsyRD pAIRL__ORIVE SELECT2 28 25 | |
20 FT. MAX.{ [ -DRIVE SELECT 3 30 29
-DRIVE SELECT ¢ ]
-DIRECTION IN. . 34 33
|_-sTEP S
NA - 38 37
-WRITE GATE 40 39
-TRACK 90 42 4
-HRITE_FAULT BEE
THISTED A 46 45
Lo6e L w _| 48 47
GROUND ] NA 50 49 |
—] LOGIC
| a8y e 5§ J5/P5 GROUND
- -7V 10 -18V 0C_(-5V 0PT) 4 3 | L
+24V_0C 1 SInoLE
|_AC INPUT ] JepE | STRAP
FRAME FRAME_GROUND 2 —
GROND T :
— _AC INPUT 3 égogggm
T

TABLE IV SINGLE DRIVE SYSTEM. DATA CAEBLE FRCM
CATA SEPARATOR TQ P2/J2 NOT SHO

WN
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TITLE _SA1000 INTFRFACE SPECTFICATION
HOST DRIVE 1 j
J1/P]
CONTROL CABLE l
| -orive seLECTED /T
[ SPARE i 13 4
| L sPaRe L 1 15 6
DATA CABLE L SPARE A J2/pP2
L+2 BYTE CLK Loy
20 CONDUCTOR | (-2 BYTE CLK L | 110
FLAT CABLE ] GND ! | 1112
OR TWISTED L +{{FH WRITE DATA | |13
PAIR | |_-MFM _RCAD DATA C 1 ]
20 FT MAX [ SHD -t ! 15 16
L+MFM_RZAD DATA RN
| | -MFM _READ DATA V118 |
L GND | | 119 20]
- . m— e - — - 1
! DC_CABLE ! J5/P5
C CABLE | = 04/P4
i 7/7/7 _
| , "
A .
: DR \‘/
FLAT CABLE ii:\ J IP% .
0R DATA CABLE n J2/P2
TWISTED PAIR DC_CABLE ! = J5/p5
- —
20 FT MAX AC CA3LE l | T J4/P¢
} 77T
DRIVE 4
- J1/P1*
DATA CABLE J2/p2
‘ : DC cARL T = J5/P5
= AC_CABLE ‘:LJA/Pd
7777 * WITH TERMINATOR NETWORK 7T
TABLE vV INTLRFACE COMNECTION - MULTIPLE DRIVE SYSTCM
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HOST | SAT000 DRIVES
I (4 MAX.)
!
|
) CONTROL CABLE AP 1791
(_dpasgz DRIVE 41
CONTROLLER DATA | Tes/os  pargs P
TRANSFER !
CABLES |
DATA a
P1/d1*
—{ SEPARATUR | DRIVE #2
i ! (4P2/32
| S pszgs  pasga
! |
2 §
| P1/J1* 3
\\\\J_EEE pasg2 ORIVE #3 |
!
; Qps/ys  pajas [ ||
| §
| |
| g P1/d é
VE & !
posg2 ORIVE #4 |
| Qps5/95  pPasda Iyt
D J ! |
YOLTAGES l x
© (RADIAL] | i
AC 'r |
suPPLY

*  TERMINATOR NETWORK REMOVED.

FIGU

Pl
m
4>
[a}]

. TYPICAL CONNECTICN - 4 ORIV

m

SYSTE!
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4.0 SIGMAL INTERFACE

The signal interface consists of two categories: Control, and data transfer.
A1l control lines are TTL in nature and either provide signals to the drive
(input) or provide signals to the host (output) via interface connector J1/P1.
The data transfer signals are differential in nature. They provide data and
clocking, either to or from the drive, via the J2/P2 Connector. ' )

4.1 CONTROL INPUT LINES

The control input signals are of two types: Those intended to be multi-
plexed in a multiple drive system and those intended to do the multionlexing.
The control input signals to be multiplexed are STEP. DIRECTION. HEAD
SELECT 20 and 2', WRITE GATE and REDUCED WRITE CURRENT. The signal which

is 'intended to do the multiclexing is ORIVE SELECT 1, DRIVE SELECT 2, ORIVE
SELECT 3 or DRIVE SELECT 4. .

The input lines have the following electrical specifications. Refer to
figure 6 for the recommended circuit.

True = 0.0V DC to 0.4 V DC @ Iin = 40 MA (Max)

False = 2.5 V DC to 5.25 V DC @ lin = O MA (Open)
4,1.1 DRIVE SELECT 1 THRU 4

DRIVE SELECT when true logically connects the drive to the control
lines. Only one DRIVE SELECT line may be active at a time and will
allow the drive to respond to input signals and gate outputs.

Trace options 0S1, 0S2, DS3 and 0S4 are used to select which drive
select input line will activate the interface for a unique drive.
The DRIVE SELECT input is terminated as shown in figure 6.

4.1.2 DIRECTION IN

This signal defines direction of motion of the R/W head when the STEP
1ine is pulsed. An onen circuit or logical one defines the direction
as "out" and if a pulse is applied to the STEP line the R/W nead will
move away from the center of the disk.

Conversely, if this input is shorted to ground or a logical zero
level is applied, thedirectionof motion is defined as "in" and if
a pulse is applied to the STEP line, the R/W head will move towards
the center of the disk.

A 220/330 @ resistor pack allows line termination.
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4.1.3 STEP

This interface line is a control signal which causes the R/W head to
move with the direction of motion defined by the DIRECTION IN line

The access motion is initiated at each iogical zero to lTogical one
transition or the trailing edge of this signal pulse. Any change

in the DIRECTIOM IN line nmiust be made at least 100ns before the leading
edge of the step pulse.

There are two modes of operation of stepping the R/W heads., The
normal mode and the buffered mode.

A 220/330 2 resistor pack allows line termination.

4.1.3.1 NORMAL STEP MODE

In this mode of operation the R/Y head will move at the

rate of the incoming sten pulses. The minimum time between
successive steps is 1.5ms. The minimum pulse width is 300 ns.
See figure 5A for normal step mode timing.

4.1.3.2 BUFFERED STEP MODE

In this mode of operation the step pulses are received at a
high rate and buffered into a counter. After the last pulse
the R/W head will then begin stepping the appropriate number
of cylinders and Seek Complete (see section 4.2.5) will go
true after the R/W head settles at the cylinder. This mode
of operation is automatically selected when the time between
step pulses is < 200 wusec.

Once the step pulses have been sent to the drive, the Drive
Select Tine may be dropped and a differsnt drive selectad.
The minimum time after the last step pulse before Orive
Select can be dropped is 100 ns.

The minimum time between steps is 300 ns with a pulse width
of 300 ns minimum. The maximum time between steps is 200 us.
Refer to figure 5B for Buffered Step Mode Timing.

NOTE: Step nulses with oceriods between 200 us and
1.5 ms are not allowed. Seek accurracy is not
guaranteed if this restriction is violated.
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4,1,4 HEAD SELECT 20 & 2!

4.1.5

4.1.

6

These two lines provide for the selection of each individual read/
write heads in a binary coded sequence. HEAD SELECT 29 is the least
significant line, Heads are numbered § thru 3. When all HEAD SELECT
lines are false head P will be selected. Table VI shows the HEAD
SELECT sequence and model variations for the HEAD SELECT lines. See
figure 11 for timing considerations,

A 220/330 - resistor pack allows for termination on each line.

HEAD SELECT LINE HEAD# SELECTED HEAD# SELECTED
2 1 SA1002 SA1004
Q 0 0 0
Q 1 1 1
1 Q - 2
1 1 - 3

TABLE VI  HEAD SELECT (0 = False, 1 = True)

WRITE GATE

The active state of this signal, or ‘logical zero level, enables
write data to be written on the disk. The inactive state of this
signal, or logical one level, enables data to be transferred from
the drive. Also, the inactive state of this signal enables the
STEP pulses to step the R/W actuator.

A 220/330 resistor pack allows for termination on each line.

REDUCED WRITE CURRENT

This 1ine, when active together with WRITE GATE, causes the write
chain to write on the disk with a lower write current. [t is re-
recommended that this line be set True when writing is to be performed
on cylinders 128 through 255, and be set false when writing is to be
performed on cylinders O through 127.

A 220/330 2 resistor pack allows for line termination.
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4.2 OQUTPUT LINES
The control output signals are driven with an open collector output
stage capable of sinking a maximum of 40 ma at logical zero or true
state with maximum voltage of 0.4V measured at the driver. When the
line driver is in logical one or false state the driver transistor is
off and the collector cutoff current is a maximum of 250 microamperes.
A11 J1 output lines are enabled by the respective DRIVE SELECTED line.
Figure 6 shows the recommended control signal driver/receiver combination.

SV

% 2202
,_%_‘__

-

.‘

\

20 FT. (MAX)

<
<
330

Eas

|
|
| 7438 ¥
!
|
J

A

<

—
——

—_—— e\ e N

l
- !
!

FIGURE 6
CONTROL SIGNAL DRIVER/RECEIVER COMBINATION
4.2.1 TRACK 994d

This interface signal indicates a true state only when drive's
R/W heads are positioned at track zard (the outermost data track)
and the access circuitry is driving current through phase one of
the stepper motor. This signal is a logical one level, or false
state, when the selected drive's R/W head is not at track zzro.

4.2.2 INDEX

This interface signal is provided by the drive once each ravolution
(19.2 ms) to indicate the teginning of the track. Hormally, this
signal is a logical one level and makes the transition to the
logical zero level for a period of approximately 10 us once each
revolution. The timing of this signal is shown in figure 7.
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INDEX __JP———W J L___

- L’— 10 us Typ

- 19.2 ms Nom.

FIGURE 7
INDEX TIMING

4.2.3 READY

This interface signal, when true together with SEEK COMPLETE, in-
dicates that the drive is ready to read, write or seek and that
the signals are valid. When this line is false all writing on the
disk and seeking is inhibited at the drive.

READY will be true after the drive is 95 + 2% up to speed.

The typical time for READY to become true after power on is 20
seconds. '

4.2.4 WRITE FAULT

This signal is provided by the drive and is used to indicate that a
condition exists at the drive that caused improner writing on the
disk. When this line goes true, further writing is inhibited at
the drive until the condition no longer exists AND that the DRIVE
SELECT X line for that particular drive made inactive for at least
500 ns tc reset the fault detectien circuit

There are two FAULT conditions detected and latched. They are:

(1) HWRITE CURRENT in the head without WRITE GATE active.

(2) Multiple HEADS salectad. -
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4.2.5 SEEK COMPLETE

This line will go true when the R/W heads have settled on the
final track at the end of a seek. Reading or writing should not
be attempted when SEEK COMPLETE is false.

SEEK COMPLETE will go false in two cases:

(i) a recalibration sequence is initiated (by drive loaic)
at power on because R/W heads are not cver *rack zero.

(i) 500 ns (typ.) after the leading edge of a step pulse
(or the first of a series of step oulses).

SEEK COMPLETE is gated with DRIVE SELECT. See Figure 58

4.3 DATA TRANSFER LIMNES

A1l lines associated with the transfer of data between the drive and the host
system are differential in nature and may not be multiplexed. These lines are
provided at the J2/P2 connectors on all drives. '

Three pairsof balanced sionals are used for data transfer in a standard drive:
MFM WRITE DATA, MFM READ DATA, and 2 BYTE CLK. Figure 8 illustrates the
driver/receiver combination used in the SA1000 drive for DATA TRANSFER signals.

510X 2
HIGH + SIGNAL ] H
TRUE E;;iA " R ;82
' _ SIGNAL t 5107
T T
%‘\ 1 ks
: 20 ~ 105 A
FLAT CABLE
20 FT. MAX.
FIGURE 8

DATA LINE DRIVER/RECEIVER

( Positiva Logic)
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4.3.1 MFM WRITE DATA

This is a differential pair that defines the transitions to

be written on the track. The transtion of + MFM WRITE DATA
line going more positive than the - MFM WRITE DATA Tine will
cause a flux reversal on the track provided WRITE GATE is
active. This signal must be driven to an inactive state ( +
MFM WRITE DATA more negative than - MFM WRITE DATA) by the

host system when in a read mode. Figure 9 shows the timing for
MFM WRITE DATA as required at the interface. The actual oc-

currence of the flux reversals may differ due to write pre-com-
pensation. B1t Cell = 230 ns Typ

Standardized Data' ! {
+ MFM WRITE DATA — 113 ns Typ.

1 I
_HRMwRITE 0ATATL [ | [ | ] U L

FIGURE 9 MF¥ WRITE DATA TIMING

4.3.2 MFM READ DATA

The data recovered by reading a pre-recorded track is transmitted
to the host system via the differential pair of MFM READ DATA lines.
The transition of the + MFM READ OATA line going more positive than
the - MFM READ DATA Tline represents a flux reversal on the track of
the selected head while READ GATE is active. The timing for MFM

READ DATA is g1ven in F1gure 10 —| J<r'81§ Cell = 230,ns Typ.

i

Standardized Data. { ] | I

= |« 50 ns Typ

+ MFM READ DATA _m [ LT ] I—L_
- MFM READ DATA _Lf L] 1L 1 u LJ'“

FIGURE 10 MF!1 READ DATA TIMING

4.3.3 2 BYTE CLK

This is a differential pair of c]bck signals having a 50% (nominal)
dut/ cycle and a 3.6366 us * . % nperiod. The frequency of this clock
is exactly 1/16 times the bi: ;re\u=nc" for the standardized write data.
Phase relationship between 2 BYTE CLK and MFM WRITE DATA need not be
maintained by the host for the SAICCO infarface.
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4.4 SELECT STATLUS

Figure 6.
drive X

5.0 GENERAL TIMIMG REQUIREMENTS

6.0

PQWER IMTERFACE

motor.

6.1 AC PQMER

- The drive requires both AC and OC power for operation.
the drive motor and the DC power is used for the electronics and the stepper

A status line is provided at the J2/P2 connector to inform the host system
of the selection status of the drive.

The DRIVE SELECTED line is driven by a TTL open collector driven as shown in
This signal will go active only when the drive is programmed as

. (x= 1,2,3, and 4) by proper placement of the shorting plug at

the vicinity of J1, and that the DRIVE SELECT X line at J1/P1 is activated

by the host system.

The timing diagram as shown in figure 11 shows the necessary sequence of events
with associated timing.restrictions for proper operation.

The AC power is used for

60 HZ 50 HZ
CONN P4 110V (STANDARD)| 208/230v | 100V 220V
1 90-127V 180-253V | 90-127V | 180-253V
2 FRAME GND FRAME GND | FRAME GND!| FRAME GND !
90-127V RTH 180-253V | 90-127V | 180-253V
RETURN
MAX INRUSH 4.0A T8S T8S T8S
CURRENT (3 SEC]
“AX RUN CURRENT || 1.04 0.5A 1.1A 0.6A
FREQ TOL + 0.5 HZ + 0.5 HZ

TABLE VIII
AC POWER REQUIREMENTS
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AC POWER ONM = — 0 SEC. TYP

OC POWER ON

e———

| Je— 50 ms Max.

CONTROL
QUTPUTS VALIC

-STEP

1.5ms Min.*

—60 SEC Max.xy

— —
L L

-SEEX COMPLETE
-TRACK 290

Pt
—

—

‘HEADS SWITCHED ! |
’ -~ B

20us Max.

READ CATA
VALID

+WRITE GATE

—i  k—20us Max.

—_ —t —

WRITE CATA

—| |~—460 ns Max.

(From Controller)

VALID
* FOR NORYAL STZP 00t

** TIMc FOR RECALIBRATION

FISURE

R/W HcAODS AT AC AND DC PCH

SENTRAL/CONTROL TIHING R

IS CEPEZIHCENT Qi POSITICH OF

=R ON.




The mechainical outline of the SAT000 is given in Figures 12 and 13.
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6.2 DC POWER
OC power to the drive is via P5/J5. The three required voltages are as
follows:
CURRENT
oC
VOLTAGE STEADY STATE STEPPING
AAX. TYP HMAX. TYP
é +24 + 2.4V
b IV.UP-P Max 0.25A 0.20A 3.3A 2.8A
| Ripple
+5 + 0.25V
50my °-P 4.1A 3.6A 4.1A 3.6A
Max Rizole
-7 TO -16V
(-5 + 0.25V 0PT) 0.25A 0.20A 0.254 0.204
50my P-P
Max Ripple
7.0 PHYSICAL QUTLINE
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All dimensions in inches.

FIGURE 12 SA1000 MECHANICAL CUTLINE

GEERAL PERPECTIVE
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FRONT  — MOUNTING HOLES PC3
_\ﬁ / .145 Dia. Thru(8 m)/_

| = T
|

oo
[€))
w

K
n

7.4689 4§?‘-4§} \

!
|
- +
1 L
.07 ‘
1.000— I 3.200

FIGURE 13  SAT0CQ MECHANICAL OUTLIK
BOTTOM AND SIDE VIEY

wl
S

14.97




