












































































































































































6.4.1 

6.4.2 
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NRZ READ DATA 

The data recovered by reading a prerecorded track is transmitted to the host system via 
the differential pair of NRZ READ DATA lines. This data is clocked by the READ CLOCK 
signal. See Figure 38, NRZ READIWRITE DATA Timings, for timing. These lines are held 
at a zero level until PLO synchronization has been obtained and data is valid. 

NRZ WRITE DATA 

This is a differential pair that defines the data to be written on the track. This data is 
clocked by the WRITE CLOCK signal. See Figure 38, NRZ READIWRITE DATA Timings, 
for timing. These lines must be held at a zero level during the writing of PLO 
synchronization. 
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REFERENCE CLOCK 

WRITE 
TIMING 

READ 
TIMING 

6.4.3 

0 

I~£ 50 nsec ±5 nsec -.f 
NRZ 0 0 0 I 1 I 0 11 10 0 
WRITE 0 
DATA If.-!.-20 nsec 

20 nsec ~ MIN & MIN 4 
WRITE 1 
CLOCK 0 

~&~100± 50±~ j4-~ 29nsec 
7nsec 

~ &~ 100±10 nsec 

READ 1 

CLOCK 0 
31nsec~ -.r 31 nsec 

NRZ I I 1 1 READ 0 0 0 0 0 0 
DATA 0 

&. ALL TIMES IN nsec MEASURED AT I/O CONNECTOR OF THE DRIVE. 

& SIMILAR PERIOD SYMMETRY IS IN ± 4 nsec BETWEEN ANY TWO ADJACENT CYCLES 
DURING READING OR WRITING. 

&. EXCEPT DURING A HEAD CHANGE OR PLO SYNCHRONIZATION THE CLOCK VARIANCES FOR 
SPINDLE SPEED AND CIRCUIT TOLERANCES DO NOT VARY MORE THAN +0% TO -.2"10. 
PHASE RELATIONSHIP BETWEEN REFERENCE CLOCK AND NRZ WRITE DATA OR WRITE CLOCK 
IS NOT DEFINED. 

&. TIMING APPLICABLE DURING READING OR WRITING. 

&. REFERENCE CLOCK IS VALID WHEN READ GATE IS INACTIVE. READ CLOCK IS VALID 
WHEN READ GATE IS ACTIVE AND PLO SYNCHRONIZATION HAS BEEN ESTABLISHED. 

NOTE: SEE THE FIGURE, DATA LINE DRIVER/RECEIVER COMBINATION, FOR DEFINITION OF 
o AND 1 ON THESE DIFFERENT SIGNAL LINES. 

Figure 38 
NRZ READ/WRITE DATA Timings 

READ/REFERENCE CLOCK 

The timing diagram as shown in Figure 38, NRZ READIWRITE DATA Timings, depicts the 
necessary sequence of events, with associated timing restrictions, for proper readlwrite 

operation of the drive. The REFERENCE CLOCK signal from the drive determines the 
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data transfer rate. The transitions from REFERENCE CLOCK to READ CLOCK must be 
performed without glitches. Two missing clock cycles are permissible. 

The REFERENCE CLOCK rate is 10.0 + 0.10% megahertz. 

The READ CLOCK rate is 10.0 + 0.30% megahertz. 

WRITE CLOCK 

WRITE CLOCK is provided by the controller and must be at the bit data transfer rate. This 
clock frequency is dictated by the READ/REFERENCE CLOCK during the write opera­
tion. See Figure 38, NRZ READ/wRITE DATA Timings, for timing. 

WRITE CLOCK need not be continuously supplied to the drive. WRITE CLOCK should 
be supplied before beginning a write operation and must last for the duration of the write 
operation. 
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7.0 PHYSICAL INTERFACE 

The electrical interface between the drive and the host controller is via four connectors: 

• J1 - control signals (multiplexed) 
• J2 - readlwrite signals (radial) 
• J3 - DC power input 
• J4 - frame ground 

Jumper J6 is the spindle synchronization connector and is connected to the drives using 
this option. 

Refer to Figure 26, Interface Connector Physical Location, for connector locations. 
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COMPONENT SIDE 

NOTE: REMOVE COVER BEFORE OPERATING DRIVE 
FOR EXTENDED PERIOD OF TIME 

Figure 39 
Interface Connector Physical Location 

7.1 J1/P1 CONNECTOR 

Connection to J1 is via a thirty-four-pin PCB edge connector. The dimensions for this 
connector are shown in Figure 40, J1 Connector Dimensions. The pins are numbered 
one through thirty-four, with the even pins located on the component side of the PCB. 
Pin two is located on the end of the PCB connector closest to the DC power connector 
J3/P3. A key slot is provided between pins four and six. The recommended mating con­
nector for P1 is AMP ribbon connector part number 88373-3, or equivalent. 
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ICKNESS 

T: A ~ ,2 T 
3 • ,.., ,... ,.., , 

BOARD TH 

-1 ~ 0.063 NOM I 1°.036 ±0.004 3J I 

OA 07 00 ±0.010 0.450 0.062 ±O.O 

l , ., !/ 

~ 1.-°.060 ~ ~ ±0.010 0.100 
±O.010 

1.775 ±O.010 ALL DIMENSIONS 
IN INCHES 

Figure 40 
J1 Connector Dimensions 

7.2 J2/P2 CONNECTOR 

Connection of J2 is via a twenty-pin PCB edge connector. The dimensions for the con­
nector are shown in Figure 41, J2 Connector Dimensions. The pins are numbered one 
through twenty, with the even pins located on the component side of the PCB. The rec­
ommended mating connector for P2 is AMP ribbon connector, part number 88373-6. A 
key slot is provided between pins four and six. 
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0.036 ±0.00411 1 r-0ornN 
NOM 

~ ,1. ~T ~~ 

0.450 

, 
" 

0.100 
±O.010 

/ 

..... .._----1.075 ±0.01 0 ----.t 

Figure 41 
J2 Connector Dimensions 

, 

BOARD THI 
0.062 ±O.OO 

CKNESS 
7 

ALL DIMENSIONS 
IN INCHES 

7.3 J3/P3 CONNECTOR 

The DC power connector (J3). Figure 42. J3 Connector (Drive PCB. Solder Side). is a 
four-pin AMP MATE-N-LOCK connector. part number 350543-1. mounted on the solder 
side of the PCB. The recommended mating connector (P3) is AMP part number 
1-480424-0. using AMP pins part number 350078-4 (strip) or part number 61173-4 
(loose piece). J3 pins are numbered as shown in Figure 42. 

C0888J 
Figure 42 

J3 Connector (Drive PCB Solder Side) 
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J3 CONNECTOR 

PIN 4 
+5 VOL TS DC ±5% 

PIN 3 
+5 VOLT RETURN 

PIN 1 
+12 VOLTS DC ±5%· 

PIN 2 
+ 12 VOLT RETURN 

• ±10% AT POWER ON 
OR SEEKING 

Table 23 
Power Connector (J3) Requirements 

7.4 J4/P4 FRAME GROUND CONNECTOR 

The frame ground connection is a Faston-type connection, AMP part number 61761-2. 
The recommended mating connector is AMP 62187-1. If wire is used, the hole in J4 
accommodates a wire size of 18 AWG maximum. 

7.5 JS/PS AUXILIARY CONNECTOR 

The auxiliary connector is a Berg 68451-121 ten-pin connector. The mating connector is 
a 3M 3473-6010. See Table 24, J6 Auxiliary Signal Cable Pin Assignments, for pin as­
signments. 
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SIGNAL NAME PIN 

MAPOUT 1 
MAP IN 2 
GND 3 
MAPIN 4 
GND 5 
KEY (N.C.) ·6 

- REMOTE WRITE PROTECT 7 
8 

- LED 9 
+ LED 10 

Table 24 
J6 Auxiliary Signal Cable Pin Assignments 
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8.0 PHYSICAL SPECIFICATIONS 

This section describes the mechanical and mounting recommendations for the XT-
4000E Family disk drives. 

8.1 MOUNTING ORIENTATION 

The drive may be mounted in any orientation. In any final mounting configuration, insure 
that the operation of the three shock mounts, which isolate the base casting from the 
frame are not restricted. Certain switching power supplies may emanate electrical noise 
which degrades the specified read error rate. For best results, it is suggested that the 
drive be oriented so that the PCB assembly is not adjacent to these noise sources. 

8.2 MOUNTING HOLES 

Eight mounting holes, four on the bottom and two on each side, are provided for mount­
ing the drive into an enclosure. The size and location of these holes, shown in Figure 43, 
Mechanical Outline and Mounting Hole Locations, are identical to industry standard 
floppy drives. 

CAUTION: The casting is very close to the frame mounting holes in some locations. 
Mounting screw lengths must be chosen such that no more than 0.125 inches of the 
screw is available to enter the frame mounting hole. The torque applied to the mounting 
screws should be at least 9 inch-pounds; but to avoid stripping the threads, the maximum 
torque applied should not exceed 12 inch-pounds. 
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REF = REFERENCE. FOR EXACT MEASUREMENTS 
SEE FIGURE 8, MECHANICAL OUTLINE, 
BOTTOM AND SIDE VIEWS. 

Figure 43 
Mechanical Outline and Mounting Hole Locations 

/f!.oo 
~EF 

8.3 PHYSICAL DIMENSIONS 

Overall height, width, and depth, along with other key dimensions, are shown in Figure 
43, Mechanical Outline and Mounting Hole Locations, and Figure 44, Mechanical Out­
line, Bottom and Side Views. 
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NOTE: PROTRUSION OF SCREWS 
THROUGH SIDE HOLES IS 
LIMITED TO 0.125 INCH 

------=-'1 
3.25 
±0.01 

f~·0;01 I j.- ~8ci.02 .............. 1.1---3.12 ±0.02 ---4~ 
0.19±0.01 ~ ~ 8.20 MAX----\------.. 

5.88 
±.01 

NOTe MOUNTINGSCREWS 
SHOULD NOT BE 
TORQUED TO GREATER 
THAN TWELVE IN.-LB 

o 

o o 

j.-- 3.12±0.oa~---I~N 

Figure 44 

MOUNTING HOLES 
FOUR ON SOnOM , 
TWO ON EACH SIDE 
6-32 UNC. 

5.50 

5.75 
± 0.02 

±0.02 

ALL DIMENSIONS IN 
INCHES 

Mechanical Outline, Bottom and Side Views 
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8.4 SHIPPING REQUIREMENTS 

At power down the heads are automatically positioned over the nondata, dedicated 
landing zone on each disk surface. The automatic shipping lock solenoid is also en­
gaged at this time. Maxtor ships the drive in single- and multipack shipping containers. 

8.5 REMOVABLE FACEPLATE 

LED 
WITH 

WIRES 

The faceplate may be removed in installations that require it. Remove the two C-clips and 
unplug the LED cable from the PCB. See Figure 45, Removable Faceplate. 

RED WIRE UP 

BLACK WIRE DOWN 

C-CLlP~~ 
I 

i , 

I . 

..- DISK DRIVE 
PCB 

Figure 45 
Removable Faceplate 
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9.0 PCB JUMPER OPTIONS 

9.1 DRIVE ADDRESS SELECTION JUMPER 

In multidrive configurations, it is necessary to configure each drive with a unique address. 
A maximum of seven drives are permitted per single host controller. The address for the 
drive is determined by installing the jumper plug in the appropriate jumper location 
(Figure 46, Drive Jumper Options). Table 25, Drive Select Jumpers, shows the drive 
selection jumpers. As shipped from the factory, the drive is configured as logical unit 
number one. Removing the jumper entirely is equivalent to a "no select." 

DRIVE SELECT JUMPER 
NUMBER INSTALLED 

1 OS1 
2 OS2 
3 OS3 
4 OS4 
5 OS5 
6 OS6 
7 OS7 

Table 25 
Drive Select Jumpers 
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FACTORY SET. ____ -.-..,-.,....., 
PCB HEAD CONFIGURATION 

,....--- HARD/SOFT SECTOR (JP31) 

ENABLE/DISABLE PROGRAMMABLE 
SECTOR SIZE (JP30) 

NOT JUMPERABLE -r-I--r--, 
OPTIONS 

REMOTE WRITE PROTECT 
AND SPINDLE SYNCH J6 

I RN131 TERMINATORS 

IRN141 

DRIVE SELECT 
(DSI-DS7) 

TEST (IN) _ 
JP1 

WRITE PROTECT (OUT) 
JP14 

Figure 46 

r--r--r-.-..,-~r--r ...... 

Drive Jumper Options 

HARD SECTOR SIZE (LSB) 
(JP 16-29) 

88 

RN5 

[3 
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JUMPER DESCRIPTION 

JP1 (in) Used for Manufacturing Testing 
JP6 (in) In = Motor Spinup Option Disabled 

Out = Remote Motor Spinup Option Enabled 
DS1-DS7 (DS1 in) Drive Select 
JP14 (out) In = Write Protected 

Out = No Write Protection 
JP16-JP29 Unformatted Hard Sector Size in Bytes 

Jumpers, LSB = JP16, MSB = JP29 
(refer to the table Customer Selectable Jumpers) 

JP30 In = Enables Programming of the Hard Sector Size 
Through the Interface 

Out = Disable this Function 
JP31 In = Soft Sector Mode 

Out = Hard Sector Mode 
JP32-35 PCB Head Configuration 
JP41 Test Connection, Not a Jumperable Option 
JP42 (in) Used for Manufacturing Testing 

NOTE: JP4, JP5, JP15, JP36, JP37, JP38, JP39, JP40, JP41 ARE NOT JUMPERABLE OPTIONS. 
THE ONLY CUSTOMER CONFIGURABLE OPTIONS ARE JP16-JP29, 
JP30, JP31, DS1-DSl, JP6, AND JP14. 

Table 26 
Jumper Selections 

9.2 DATA HEAD SELECTION JUMPERS (JP32-JP36) 

Jumpers have been provided to allow the number of usable data heads to be selected. 
In order for the drive to respond correctly to the request configuration command - number 
of heads, these jumpers are set at the factory to correspond with the model of the drive. 
Table 27, Data Head Number Selection Jumpers, shows the various configuration op­
tions. 

DRIVE NUMBER OF JUMPER CONFIGURATION 
MODEL DATA HEADS JP 32 JP 33 JP 34 JP 35 

XT-4170E 7 In In In Out 

XT-4380E 15 In In In In 

Table 27 
Data Head Number Selection Jumpers 
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9.3 WRITE PROTECT SELECTION JUMPER (JP14) 

Jumper JP14 is the write protect jumper. When the jumper is present (installed). the 
drive is write-protected and can only be read; no writing may take place. The drive does 
not have this jumper installed when it is shipped from the factory. 

9.4 OPTION FOR SEQUENTIAL SPINDLE MOTOR SPINUP JUMPER (JPS) 

The spindle motor spinup jumper (JP6) allows a string of drives to be started sequentially 
by the controller. When the jumper is present (installed). the drive automatically spins up 
as soon as power is applied. If JP6 is removed. the drive is started by issuing the appro­
priate command from the controller. As shipped from the factory. jumper JP6 is installed. 

9.5 TEST JUMPERS (JP1, JP41, JP42) 

These jumpers provide access to certain test signals. The specific signals and the normal 
factory settings are shown in Table 28. Test Pin Jumpers. 

JUMPER 

JP1 

JP41 

JP42 

FACTORY 
NOTES ON FUNCTION SETIING 

In Write Data 

N/A Test Pins. Not Jumperable 

In Write Gate 

Table 28 
Test Pin Jumpers 

9.S HARD SECTOR CONFIGURATION JUMPERS (JP1S-29) 

Jumper JP31 selects the mode of operation. Jumper JP31 installed configures the drive 
as a soft sector drive; removed. it configures the drive as a hard sectored drive. 

Jumpers JP16 through JP29 allow the user to configure the drive's hard sector size. The 
sector size can range from a minimum of 123 to a maximum of 10,470 bytes per sector. 
with 1 byte granularity. 
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The hard sector configuration jumpers are encoded in a binary fashion, with JP16 being 
the least significant byte, and JP29 being the most significant byte. An installed jumper 
equates to a one. 

Jumper JP30, if installed, enables setting the hard sector size over the ESDI interface. 

Doc 1011004, Rev B 

JUMPER # BYTES/SECTOR 

J16 1 
J17 2 
J18 4 
J19 8 
J20 16 
J21 32 
J22 64 
J23 128 
J24 256 
J25 512 
J26 1,024 
J27 2,048 
J28 4,096 
J29 8,192 

Example: 36 Sectors Desired 

1. 20.940 Bytes/Track = 581 Bytes/Sector 
36 Sectors 

2. Install Jumpers J25, J22, J18, +J16 
Number Bytes/Sector = 512 + 64 + 4 + 1 = 581 

Table 29 
Customer Selectable Jumpers 
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MEDIUM DEFECTS AND ERRORS 

Defects on the medium surface are identified on both a paper defect map and a defect 
map, written on the drive according to the ESDI format rules. These defect maps indicate 
the head number, track number, and number of bytes from index for each defect. 

The maximum allowable number of defects per drive does not exceed an average of fifty 
per disk surface. Cylinder zero is certified to be defect-free. 

The maximum number of encoded (NRZ) defects per drive is listed in Table 30, Maximum 
Number of Defects. 

DRIVE NO. OF NUMBER OF MAXIMUM NO. 
MODEL DISKS DATA SURFACES OF DEFECTS 

XT-4170E 5 7 140 

XT -4380E 8 15 300 

Table 30 
Maximum Number of Defects 

As shipped, the disk drive contains two copies of the defect map, written on different 
locations on the disks. 

One complete defect list resides on sector zero of cylinder 1,223. An identical copy is 
located on sector zero of cylinder 1,215. This allows for redundancy should an error oc­
cur on cylinder 1,223. Sector zero of any surface contains the defects for that surface. 
The format for the data field portion (see Figure 47, Defect List Format) of this sector is 
256 bytes, with 2 bytes of cyclic redundancy check (CRC) (x 16 + x 12 + x5 + 1). 

Defect locations are identified by fields 5 bytes long. Other byte definitions are shown in 
Figure 47, Defect List Format. Byte count is the number of bytes from INDEX. 

The location of the start of the actual defect may vary from the location specified on the 
defect list by up to + 1 byte due to the rotational speed tolerance of the drive motor. 

The end of the defect list for each surface is indicated by 5 bytes of ones in the defect 
location field, or the end of the sector. 
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The CRC check bytes should be used, if that capability exists, but may be ignored if 
multiple reads are a more desirable approach. 

~----------------------------------------------------~!~ 1J INDEX ,.r--

I! 
4 10 SYNC C C S F 

DATA SYNC III PLO SYNC BYTE Y Y H E L CHECK PAD PLO SYNC BYTE DEFECT CHECK PAD 00 FIELD L L 0 C A BYTES 
FIELD LIST' BYTES 

00 G 

112 116 BYTES' I. 6 BYTES ~ BY~ES bY~d I 256 
BYTES r A ~X 16

0
: X 12 + X5 + 1 

CYL = CYLINDER 1223 
HD = 0 UP TO HEAD MAX 

SEC = ZERO 
FLAG = ZERO 

---...... ----- UP TO FIFTY DEFECT LOCATIONS ------~ 
~~--~-r--~MM------~----~~f_~------r-----~ 

DEFECT DEFECT DEFECT 
LOCATION LOCATION LOCATION 

L--~--~--~--~~~--------~--------~;f~----------~--------~ 
00 00 __ ---

.... ~1-----6 BYTES----~~ 

ISG 
00 

PLO SYNC FIELD AND ISG ARE AS 
REPORTED IN RESPONSE TO THE 
REQUEST CONFIGURATION 
COMMAND 

CYL 
MSB 

CYL BYTE 
LSB COUNT 

BYTE 
COUNT 

ERROR 
LENGTH 

• END OF LISTING IS ONES FILLED TO 
END OF DATA FIELD (5 BYTES 

FORMAT AND DEFECT LIST 
ARE WRITTEN AT CYLINDERS 
1 ,223 AND 1 ,215 

Doc 1011004, Rev B 

MSB LSB (BITS) OF ONES MINIMUM TO TERMINATE) 
OR END OF SECTOR 

BYTE COUNT FROM INDEX TO DEFINE START OF DEFECT 

* NOTE: THE DRIVE REPORTS II·BYTE PLO SYNCHRONIZATION 
FIELD. HOWEVER, THE DEFECT MAP IS WRITTEN WITH 
16 BYTES. 

Figure 47 
Defect List Format 
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APPENDIX: UNITS OF MEASURE 

Abbreviation Meaning 

AIm amps per meter 
AWG average wire gauge 
bpi bits per inch 
dBA decibel, a-weighted 
fci flux changes per inch 

g gram 
Gbyte gigabyte 
Hz hertz 
rnA milliamp 
j..lA microamp 
Mbit megabit 

Mbyte megabyte 
j..lm micrometer 
msec millisecond 
j..lsec microsecond 
nsec nanosecond 
Oe oersted 
RH relative humidity 
rpm revolutions per minute 
tpi tracks per inch 
xxb binary values 
xxh hexadecimal values 
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GLOSSARY 

3RDPTY. Third party 

ACK. Acknowledge 

ADR. Address 

AGC. Automatic gain control 

AM. Address mark 

AM2. Address mode two 

AM E. Address mark enable 

AMENBL. Address mark enable (to U60) 

AMF. Address mark found 

AMFD. Address mark found (from U60) 

ANSC. American National Standards Committee 

ANSI. American National Standards Institute 

ASSERT. A signal driven to the true state. 

ASYNC. Asynchronous 

BIT. Binary digit 

BYTE. Eight consecutive binary digits 

CLK. Clock 

CMD. Command 

CMDCMP. Command complete 

CODEIN. Code input 
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CODOUT. Code output 

CRC. Control register clock, or cyclic redundancy check 

CRD. Control register data 

CRE. Control register enable 

CSA. Canadian Standards Association 

0/ A. Digital-to-analog 

DAC. Digital analog converter 

DB (7-0, P). Eight data-bit signals, plus a parity-bit signal, that form a DATA BUS. 

DC. Direct current 

DEMOD. Demodulator 

DET. Determination 

DMA. Direct memory access 

DTE. Disable transfer on error 

DVSLTD. Device select 

ECC. Error correction code 

ECL. Emitter-coupled logic 

EEC. Enable early connection 

EIA. Electrical Industry Association 

ENCRD. Encoded read data 

EN DATA. Encoded data 

ENDEC. Encoder/decoder 

EPROM. Erasable programmable read only memory 
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ESDI. Enhanced Small Device Interface 

EXPRCMP. External preamble complete 

FCC. Federal Communication Commission 

FIRMWARE. Computer programs encoded permanently into a ROM 

FW. Firmware 

G. Constant of gravitation 

GND. Ground 

HARD ERROR. An error due to faulty equipment, transmission techniques, recording me­

dia, etc. 

HDA. Head/disk assembly 

HEX. Hexadecimal 

HNX, HNY. Head (zero through five) input x, head (zero through five) input y 

HW. Hardware 

I/O. Input and/or output 

ISG. Inter-sector gap 

ISO. International Standardization Organization 

LBA. Logical block address 

LED. Light-emitting diode 

LSB. Least significant bit 

MAP. Master pulse 

MAP ERR. Master pulse error 

MAPIN. Master pulse in 

MAPOUT. Master pulse out 
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/lC. Microcomputer 

/lCOMPUTER. Microcomputer 

MSB. Most significant bit 

MSIN. Message in 

MTBF. Mean time between failures 

MTTR. Mean time to repair 

N.C. No connection 

NEGATE. A signal driven to the false state 

NOM. Nominal 

NRZ. Nonretum to zero 

OEM. Original equipment manufacturer 

ONE. True signal value 

PIN. Part number 

P-P. Peak to peak 

PARllY. A method of checking the accuracy of binary numbers 

PC. Polycarbonate 

PCB. Printed-circuit board 

peF. Page control field 

PES. Position error signal 

PLL. Phase-locked loop 

PLO. Phase-locked oscillator 

PM. Preventive maintenance 
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PMI. Partial medium indicator 

POH. Power On hours 

PRDET. Preamble detected 

PREAMP. Preamplifier 

PROM. Programmable read only memory 

PTRN. Pattern 

QUAL. Qualification 

RIW. Read and/or write (heads) 

RAM. Random-access memory 

RD/REF ClK. Read/reference clock 

RDGAT. Read gate (to U262) 

RDGT. Read gate 

RDRFCK. Read/reference clock 

RDX,Y. Read data x, read data y 

REF. Reference 

RESERVED. Bits, bytes, fields and code values that are set aside for future standardiza­
tion. 

REVS. Revolutions 

RFClK. Reference clock 

RGATE. Read gate (to U60) 

RlL. Run-length limited 

ROM. Read-only memory 

RSRV. Reserved 
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SCSI. Small Computer Systems Interface 

SLC. Servo/logic chip 

SPEC. Specification 

SRDX,Y. Servo read data x, servo read data y 

STD. Standard 

SVOCLK. Servo clock 

SW. Software 

SYNC. Synchronization, synchronous 

SYNCLK. Synchronized clock 

SYNCSP. Synchronous spindle 

SYNDET. Synchronized data 

TBD. To be determined. Values which are not defined as of the date this manual is pub­
lished. 

TLA. Top level assembly 

TIL. Transistor-transistor logic 

TYP. Typical 

UL. Underwriter's Laboratories, Inc. 

UNC. Unified National Coarse 

UNF. Unified National Fine 

UNSCODE. Un synchronized code 

VCO. Voltage controlled oscillator 

VCOCLK. VCO clock 

VDE. Verband Deutscher Electrotechniker 
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VEL. Velocity 

VENDOR UNIQUE. The bits, fields, or code values that are vendor specific. 

VREF. Voltage reference 

WCLK. Write clock (to U60 from interface) 

WCS. Write current select 

WDI. Write data input 

WGATE. Write gate (to U60) 

WRITE·. -WRITE to preamplifier chip 

WRT. Write 

WRTCLK. Write clock 

WUS. Write unsafe output 

XFER. Transfer 

ZERO. False signal code 
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