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Introduction ST-506 Service Manual 

1.0 INTRODUC110N 

1.1 General Description 

The ST-506 disc drive is a random access storage devi("t! with two 
non-iemovable 5 1/4 inch discs as storage media. Each disc surface 
employs one moveable head to .service 153 data tracks. The total 
formatted capacity of the four heads and surfaces is 5 megabytes (32 
sectors per track, 256 bytes per sector, 612 tracks). Up to four drives 
may be daisy chain connected in one system. 

Low cost and unit reliability are achieved through the use of a band 
actuator and open loop stepper head positioning mechanism. The inherent 
simplicity of mechanic al construction and electronic controls allows 
maintenance free operation throughout the life of the drive. Both 
electronic PCD's are mounted outside the HOA for field serviceability. 

Mechanical and contamination protection for the heads, actuator and discs 
are provided by an impact resistant aluminum enclosure. A self contained 
recirculating system supplies clean air through a O • .J micron filter. A 
second port in the filter assembly allows pressure equalization with 
ambient air without chance of contamination. A patented spindle pump 
assures adequate air flow and uniform temperature distribution throughout 
the head and disc area. Thermal isolation of the stepper and spindle 
motor assemblies from the disc enclosure yields a very low temperature 
rise within the enclosure, providing significantly greater off-track margin 
and the ability to immediately perform read and write operations after 
power up with no thermal stabilization delay. 

The ST-506 electrical interface is similar to the Shugart Associates 
SAlOOO family of 8 inch fixed disc drives. The ST-506 size and mounting 
are id en tic al to the industry standard minifloppy disc drives and usu the 
same DC voltage and connector. No AC power is required. 

Seagate Technology PAGE 1 5/1/82 
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1.z Specification Sllllllary 

1.Z.1 Physical Specifications 

Envirormental Limi u 

lcnbient T~er1turc: 
(\lcrating = 
Non-operating = 

400 to 1220 F (40 to 500 C) 
-400 to 1400 F (-400 to 600 C) 

T~erature Gradient: 
C\>erating = 
Non-operating = 

1so F /Hour (100 C) 
Below condensation 

Relative H\lnidi ty = 8 to 80%Non-condenaing 

Mazinun elevation: 
C\>erating = 
Non-operating = 

10,000 Feet 
-1000 to 30,000 Feet 

Shock: 
(\>era ting = 
Non-operating = 

lOG'1 (Qi side fr11Dea) 
ZOG~s (Qi aide fr11De1) 

D.C. Power Rcquiranenu: 
+lZV ±'"• 1.8A Typical, 4.5A At power on 
+5V ±5", .7A Typical, l.OA Mazinun 
Ma:ir:imLm Ripple = 50mv peak to peak (lZV, 5V) 

Mechanical Dimena ions: 
Height = 
Width = 
Depth= 
Weight = 
Shipping Weight 

3 .25 lnchei 
5.75 Inches 
8.00 Inches 
4.6 Pounds (2.lKg) 

= 7.0 Pounds (3.ZKg) 

Heat Di11ipation: 
Typical = 
Maxinun = 

25 Watu 
29 Watts 

1.2.z Reliability Specifications 

MIBF = 11,000 POI, Typical usage 
MliR = 30 Minutes 
PM= Not required 
Colzl>onent design life= 5 Years 

Seagate Technology PAGE 2 5/1/82 
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Error Rates: 

Soft Read Errors = 
Hard Read Errors• = 
Seek Errors = 

1 per 1010 biu read 
1 per 1012 bits read 
1 per 106 u:ek1 

~ot recoverable within 16 retries 

1.2.3 Performance Specif ication1 

Capacity 

Unformatted: 
Per Drive = 
Per Surf ace = 
Per Track =-

Formatted: 
Per Drive = 
Pe~ Surface = 
Per Track = 
Per Sector = 
Sectors per Track = 

Acceu Time: 
Track to Track = 
Average• = 
Muinun .. = 
Settling Time = 

6.38 Megabytes 
1.59 Megabyte• 
10416 Bytes 

5.0 Megabytes 
1.25 Megabytes 
8192 Bytes 
256 Bytes 
32 

3 mil 1i seconds 
170 milliseconds 
500 milliseconds 
15 milliseconds typical 

•Reducible to 85 ms using fast seek al gor itho 
•Reducible to 205 ms using fast seek algorithn 

Transfer Rate: 5.0 Megabits per second 

Average Latency: 8.33 milliseconds 

1.2.4 Functional Specifications: 

Rotational Speed = 
Recording Density = 
Fluz Density = 
Track Density = 
Cylinders = 
Tracks = 
Read/Write Heads = 
Discs = 

3600 RPM ±1% 
7690 BPI Maxinun 
7690 FCI Maxinun 
255 1PI 
153 
612 
4 
2 

Seagate Technology PAGE3 5/1/82 
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z.o TiiBOIY OF OPERATIONS 

2.1 General 

2.1.1 Recording Format 

The ST-506 uses modified frequency modulation (MFM) as the encoding 
method implemented to record data on the drive. This double-density 
encoding scheme increases disc data capacity by replacing clock bit1 with 
data biu. Clock bita are written only when data biu are not present in 
both the preceding and the cunent bit cell. Clock bits are written at 
the beginning of the bit cell, while data bits are written in the middle. 

Due to predictable bit-shift phenomena, write data may require 
precompenution. Thia function muat be provided by the controller to 
insure data integrity at the specified error rate. The Sf-506 requires 
prec.ompenaation of write data on cylinders 128 through 152. The data 
pattern determines which biu must be precompensated. The recommended 
a01ount of this precompenution is lZna for both early and late written 
bits. All other data patterns are written on time. 

2.1.2 Track Format 

The track format used on the Seagate ST-506 disc drive is a slightly • 
modified version of the IBM System 34 double density format. This 
format is common to many industry standard floppy disc drives. All 
ST-506 drives are formatted at the factory before shipping. Data fields 
contain the bit pattern WJ.. R cf er to Figure 2.1 (Track Format). 

The Seagate soft-sector format divides each track into 32 sectors with 
each containing 256 bytes of data. Total track capacity is 10416 bytes, 
of which 8192 bytes arc data. Each sector is identified by an 
identification field that is different than any other on the drive. The ID 
field contains cylinder, head, and sector information as well as address 
mark and error checking polynomials. 

It should be noted that the format used by Seagate is recommended and 
not required. Use of any other format requires careful evaluation, as the 
format is an integral part of the drives' performance and operation. The 
Seagate format uses Cyclic Redundancy Checking (CR C) for error 
evaluation. The format also allows for a plus or minus speed variation of 
3%. The ST-506 specification for spindle speed variation is 1% over the 
specified environmental and power limits. 

Seagate Technology PAGE4 5/1/82 
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FIGURE 20 

TRACK FORMAT AS SHIPPED 

INDEX--!1'--~~~~~~~~~~~.-~~~~~~~~~~~~~~~~~~~~~-- ---

1 
I 
I 
I 

Repeated 32 times (314 Byte1) 

SYNC C S C C J Gap 1 ID Field - - Gap 2-•---- Data Field 

16X 4E 13XOO A 1 I FE I r I ~ I ~ I ~ I ~ 3x00 l13XOO A 1 I Fe I 266 Data l ~c l~c 
Gap3 

3XOO l16X4E 

Gap4 

362X 
4E 

Nominal 

WRITE 
UPDATE 

"--y-1 "'--v-' 
IDAM Data AM 

NOTES: 1 . Nominal Track Capacity = 10416 Bytes 

2. Total Data Bytes/Track= 256 x 32=8,192 

3. Sector interleave factor is 4. Sequential ID Fields are sector numbered 0, 8, 
16, 24, 1, 9, 17, 26, 2, 10, 18, 26, ... etc. 

4. Data Fields contain the bit pattern 0000 as shipped 

5. CRC Fire Code =x1e+x12+xs+1 

6. Bit 7 of Head Byte ID Field equals 1 in a defective sector (Cylinder 0 is error free) 

7. Bit 5 of Head Byte reserved for numbering cylinders greater than 256 

8. Bit 6 of Head Byte reserved for numbering cylinders greater thin 512 
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2.1.3 Winchester Heads 

The Seagate Technology ST-506 uses conventional Winchester head 
technology. The head/flezture (supporting arm) assembly is designed for 
contact start-stop operation. Bit packing density is 7690 BPI and the 
radial track density is 255 TPI. The heads, when operational, are 
supported on an air bearing created by the rotating disc. 

The Winchester heads used are loaded toward the disc surface at 9.5 
gr ams. This is the typical value to allow required stability in all 
operating conditions. The flying height of the heads at the innermost 
cylinder is 19 microinches with a tolerance of ±3 microinches. The flying 
height of the heads at the outermost cylinder is 24 microinches, ±3 
microinches. 

The load force of 9.5 grams is sufficient enough so that various mounting 
orientations of the disc drive will not affect the flying height of the 
Winchester heads to any si.gnificant degree. Additionally, the 
head/fle:iture assembly incorporates an eztremely low mass design that is 
resistive to head and/or media damage when shipping. 

2.1.4 Discs 

The ST-506 disc drive uses two non-removable double sided 5 1/4 inch • 
discs as the recording media. The discs are designed upon current iron 
ozide technology. The actual disc dimensions are 40mm inside diameter 
by l30mm outside diameter. 11>.ickness of the magnetic coating is 20 to 
40 microinches increasing linearly from the inside diameter. to the outside 
diameter. 

The disc surface is coated with a Teflon lubricant 40 to 60 angstroms in 
thickness. This value is equivalent to a uniform monomolecular film. 
The disc lubricant has sufficient abrasion resistance to withstand a 
minimum of 10,000 start/stop cycles. The magnetic discs have a life 
expectancy of 5 years. 

2.1.5 Air Filtration System 

All drives manufactured by Seagate Technology incorporate an integral air 
filtration system. No maintenance or adjustments are needed throughout 
the life of the drive. The integral 0.3 micron air filter performs two 
functions. ·First, the filter maintains Class 100 standards inside the 
sealed H cad/Disc Assembly throughout the life of the drive. Second, an 
auxiliary port allows pressure equalization with ambient air. During 
normal operation there is no n1easurable air flow between the HDA and 
the outside environment. 

Seagate Technology ?AGE 6 5/1/82 
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2.2 Mechar.ical 

Z.2 .1 Track - Sensor 

The Track ~ optic al interrupter provides an output whenever the 
Winchester heads are positioned over cylinder -· This signal is used by 
the internal drive control electronics duiing the power-on auto-recalibute 
ioutine. The Track ~ signal is also output to the drive interface for use 
by the controller. Note that the signal at the interface is really Track 
-/Phase "A". 

The Track - optical interruptei incorporates an infrared 
light-emitting-diode and an infraied sensitive photo-transistor. When the 
heads are positioned at cylinder ~' an interrupter aim attached to the 
stepper motor shaft mechanically breaks the light beam between the two 
components of the sensor. The sensor will output a valid Track - signal 
as long as the light beam remains broken. 

2.2.2 Index Sensor 

The Index sensor provides an index pulse to the recalibration circuit and 
to the interface of the ST-506 drive. Once each revolution (16.67 ms), 
the Index sensor outputs a pulse that is typically 200 microseconds in 
width • 

The Index sensor used on the ST-506 drive is of the reluctance 
transducer type. This cylindric al sens or inc orp orates a built-in 
preamplifier. The case of the sensor is grounded electrically which ties 
the drive DC returns to the drive casting. 

The hub of the spindle motor has two metal tabs attached; one is of a 
ferrous composition and the other is non-magnetic. Each revolution of 
the spindle motor causes the ferrous tab to pass within close proximity of 
the Index sensor, therefore inducing the pulse output. 

Note: The dimension between the spindle motor tab and the Index sensor 
is set to 30 mils (.030'? at the factory. 

2.2.3 Ground Spring 

The ST-506 incorporates a grounding contact between the spindle motor 
hub and the drive casting. This ground spring performs the task of 
removing all unwanted static electrical charges from the spindle motor 
hub • 

Seagate Technology PAGE 7 5/1/82 
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,, 

Z.2.'4 Spindle Brake 

The ST-506 uses an electromechanical brake to slow the spindle motor 
when DC power is removed. The spindle brake is energized directly from 
the +12V supply. When +12V is removed from the drive, the brake 
engages against the spindle motor hub to slow the motor. 

The pad contact material is of a rubber-cork composition with wear life 
designed to ezceed 20,000 cycles. When energized, the brake will draw a 
ma:iimum current of 267 milliamps. 

The brake must be adjusted so that the contour of the pad contact 
matches the spindle motor hub. When disengaged, the dimension between 
the spindle motor hub and the pad contact should be set at 10 mils 
(.010"). 

Seagate Technology PAGE 8 5/1/82 
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2.3 Electrical Theory/Flowchart 

2.3.l Motor Speed Control 

H\LL 
SHCR 

Block Diagum-

CIMPARA'KR 1-- SI'AR1ER 1-- INIBJRA'KR 

I 
a.RRINf 

1---1 
SPIN:1E 

<INI1Q.. MJltR 

Functional Description-

Initially, when power is first applied, the diak ia stationary and the Hall 
effect transistor will output a high or low level, depending on the 
physic al position of the motor. Thia DC levd will keep Ql turned off, 
allowing C5 to charge up. Pin 1 of Comparator A2 will output a low 
level that tr av els through R 12 and fore ea pin 'l of A2 high. As a result, 
Al will be off and mazimum current will fiow into the coil selected by 
the level of the Hall effect aenaor. 

As the motor speeds up, the Hall effect becomes a square wave 
responaible for both selecting the motor coil to receive current and 
controlling the amount of current applied. Current ia supplied alternately 
to coils A and B u the Hall device senses the motors physic al position. 
Depending on the time between hish soing edges of the Hall effect 
sensor, Ql will be turned off long enough for C5 to charse to more than 
"4 volts and force pin 1 of Comparator A2 low. Thia low pulse will turn 
on pin 'l of Al whose resulting 6 volt output pulse will direct pin 'l of 
Integrator AZ to allow more current to enter the motor coils. 

The sequence of normal operation ia 11 follows: 

1) The Hall effect aenaor relays speed and position information to the 
speed error comparator and to the current controller. 

· 2) The speed error comparator, pin 1 of A2, generates a low spilce whose 
duration is dependent on the speed error. A slow speed will result in 
the low pulse being longer. 

Seagate Technology PAGE9 5/1/82 
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J) The speed error information enters the starting circuit which function• 
to pas a a low frequency ai1nal directly to the inte1rator indicating 
maximum error during start up. The 1tartin1 circuit alao inverts the 
speed error information and combines it with a carrier that properly 
biases the integrator. 
4) Pin 7 of lnte1utor AZ translates the error information into a level 
appropriate for biuin1 both halves of IC Al, which functions to control 
the current source. 
5) The current control, IC A3, auppliea the proper amount of current for 
attaining proper speed u directed by IC Al. 
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IIDEX t---1 

TRACX' 
PH\SB "A" 

2.3.2 Auto Recalibration 

Block Diagum-

DELAYID 512 PU.SE lP 10 RF£AL nACX 
~ 

DRIVE 
INJEX 

t--
Cil.NIBR 

~ SPEH> r--1 PU.SE t-- ZERO RF.AUi 

l J 

Fune tional Description-

Upon initial power application, the up-to-speed counter, up-to-speed latch, 
and recalibration latch are all reset. Before the drive can perform any 
read, write, or seek operations, it must first become Ready. At 
power-on, Ready is a combination of the drive being up-to-speed and an 
active Track -· 

As the drive begins to spin, an index pulse from the Index sensor is 
supplied to the indu: counter once each revolution. When the index 
counter reaches 512, the drive is assumed to be rotating at its full speed 
of 3600 revolutions per minute. The output from the up-to-speed counter 
clocks the up-to-speed latch. Since the recalibration latch was reset at 
power-on, it will force the direction of the stepper motor outward. If 
the heads arc not positioned over Track '' each aucccuivc index pulse 
will increment the up/down counter. For each increment of the counter, 
the phase encoder will select a stepper phase that moves the heads one 
half of a track closer to Track '· If the heads are behind Track '· they 
will move to Track ' immediately, since at power-on the up down counter 
will be react to Phase "A". 

When the heads rcac:h Track '' the recalibration latch will be clocked 
high. In its high condition, the recalibration latch will release the 
Direction line and block any future index pulses from being gated through 
u a step puhe. The recalibration latch, in conjunction with the 
up-to-apeed latch, will provide the Ready signal to the drive interface. 
Approximately 15 milliaeconda later, the seek complete timer will cause 
the Seek Complete signal to go true. 
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Thie active atate of Seek Complete is a aignal to the controller that 
normal operation• can begin. The up-to-speed and recalibration latches 
will atay aet until power ia interrupted or dropa more than 20% below 
normal. If thia occura, the recalibration aequence will again be initiated • 
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Z J J Drive Selection •• 
LINE DRIVER 

Block Dia1r1111- to interface 

LINE RECEIVER IlUVE SELt<_i lHJ 

hcm interface to inter£ ace 

8raP PU.SFS nACX-
hcm interface to interface 

DRIVE SELF.Cr 1 
DRIVE SELECT Z WRITE GA1E RF.ADV 
DRIVE SELBCI' J fran interface to interface 
DRIVE SELECT 4 

WRITE DATA SF.fX CIMPl.EIE 
han interface to interface 

ACTIVITY LID WRITE FAU.T 
internal to interface 

IN>EX 
to interface . . . 

Functional Description-

Drive Select serves only to gate other signals to or from the drive 
interface. Without Drive Select, the drive cannot read, write, or seek. 
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DIRECTl<l'l 

INIERFACE 
smp 

~IVE 

SELECT 

2.3.4 Step Operation 

Block Diagram-

"""" 

smp 
t-

SEC(N) 
PU.SE STBP 

Functional Description-

~ l.P~ t----1 PHASE 
~ 

SIEPPER 
CD.NIER INIDINJ DRIVERS 

In order to step, the following conditions must be true: 

1) Write Gate inactive. 
2) Write Fault inactive. 
3) Direction In if Track - is true. 
4) Drive Ready 
5) Step pulse on the interface. 

-lsi:;~j 

SEEK 
p:MPLE'JE 

When a step pulse is applied to the drive interface, the step circuitry 
will imm~diately process it. The pulse is changed to 1.0 microsecond in 
width by the monostable multivibrator and is then gated through to the 
up/down counter, The counter will count up if the Direction line is low 
and will count down if the Direction line is high. An increasing count 
will clluse the PROM to select motor phases that move the heads toward 
Track ~. The outputs from the PROM are active low which turn off the 
pre-driver tranaistors. The inactive state of any pre-driver transistor 
causes a current flow through the Darlington drivers. 

To ensure fast head settling, the stepper motor is always locked between 
two phases. For this reason, the stepper circuitry must receive two 
steps for each single track increment. Subsequent to receiving an 
inter£ ace step pulse, an internal step pulse is output by the second step 
generator. This second pulse is injected 2.8 milliseconds after the first. 
This time interval is the optimum value to take advantage of the motor 
momentum and obtain the quickest settling time, 
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Approximately 15 milli1econd1 after the last internal step pulse, the 
retri11erable mono1table multivibrator will time out and 1enerate the 
Seek Complete li1nal. Note that durin1 the 1teppin1 routine, the 
multivibrator is constantly tri11ered which maintain• an inactive 1i1nal on 
the Seek Complete line • 
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T.ABU z.1 

I 
0 I 1 2 3 

I 
I 

0 I 1 z 3 5 6 7 8 
I 
I 
I 

ZC - PIN 3 1 I 0 1 0 1 0 1 0 1 
I 
I 

ZC - PIN 2 1 I 1 0 0 1 1 0 0 1 
I 
I 

ZC - PIN 6 1 I 1 1 1 0 0 0 0 1 

I • . 1 --
I 

2D - PIN 1 I 1 1 1 1 0 0 0 1 1 
I 
I 

2D - PIN 2 I 0 0 0 1 1 1 1 1 0 
I --I I I 

2D - PIN 3 I 1 1 0 0 0 1 1 I 1 I 1 
I I I 
I I I 

2D - PIN 4 I 0 1 1 1 1 1 0 I 0 I 0 
I I I 

IC ZC = Step pulse encoding. 
IC .2D = Phase sequencing. 
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Z.3.5 Read Operation 

Block Diagum-

HEAD 
SELECT 

R/W t---1 
lJJN PASSl ZEID CJK:6S 

HEAOO PRE/MP FIL1ER .I DIFmlUM'IAn:R DEIECJ(R l 
GTIM31XMAIN Pl.I.SE LINE MlM 

FILlER SHAPER DRIVER RF.AD D\TA 

Fune tional Description-

In order to read, the following conditions must be true: 

1) Write Gate inactive. 
2) Write Fault inactive. 
3) Drive Select active. 
4) Head Select active. 

The binary decoder decodes the two Head Select line., the Write Gate 
line, and the Write Fault line. Assuming Write Gate ii inactive and there 
is no write fault, the inactive state of both head select line• will select 
head ~. The center tap of the selected head is 1et to appro:dmately +5 
volts by the use of series resistors. By changing the reference to +5 
volts, O volts appears as -5 volts and the use of an actual negative 
voltage is precluded. Raw data riding on the +5 volt signal is amplified 
by the differential two-stage amplifier before entering the low pass filter 
which attenuates the higher unused frequencies. 

The differentiator shifts the data by 900 causing the data peaks to 
become zero crossings. The zero crouing detector senses this and 
converts the analog input to TIL levell. The time domain filter inhibits 
any false zero crossings that may be found on the outer edge of the dilC 
surface. These false crossings are primarily caused by e:1:ce11ive third 
harmonics in the analog signal. 
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The differential receiver and Z-input Bzcluaive-OR sue form a 
bidirectional monoatable multivibrator. The output of thia device i1 
delayed 60na by the four Hcz Schmitt trisgcu. Thia delay ii uacd to 
clock the output of the zero cro11 detector into the D-typc flip-flop. 
Any falac clock1 cauacd by a hlac zero crouins docs not chansc the 
1tatc of the flip-flop. 

The hat differential receiver and 
bidirectional monostable multivibrator 
data pulu output from the drive. 
pulse to differential RS-422 lcvcla. 
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LINE 
RECEIVE~ 

RHUlD 
a.RRJNr 

WRl'IE 
G\'IE 

HW:> 
SELECT 

Z.3.6 Write Operation 

Block DiagcllD-

a.RIUNr PU.sE 1 J FINAL l 
sa.Ra GENJRAn:Rj l DRIVE J 

Functional Deacription-

In order to write, the following conditions must be true: 

1) Write Fault inactive. 
Z) Drive Select active. 
3) Drive Ready active. 
4) Seek Complete active. 
5) Write Gate active. 

R/W 
HEA[l) 

With write gate active and all the above conditions true, +lZV is supplied 
to the write circuit current source which provide• a conatant 25ma (50 
ma peak to peak). When active, Reduced Write Current will pull 
appro:dmately Zma out of the current source. This reduces the peak to 
peak write current to approximately 46ma. 

MFM write data is received by the line receiver and clocks the D-type 
flip-flop. The driver tranaistou alternate wdte current between the 
winding• of the aelected head. The center tap of the selected head ia at 
g1:ound potential when Write Gate ia active. When Wate Gate goes false, 
the D-type flip-flop ia both react and preaet. Both driver transistors arc 
biased off and +12V ia removed from the write circuit. 
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2.3.7 Fault Detection 

Block Diagrllli-

DC LON \a.TAGS HEN) SBLBCT -wRITB 
PO\ER a:MPARAn:R CDtPARAn::R FAll.T 

WRI1E WRITE 
G\1E ~ 

RF.AD'i 
DRIVE Se.ECT 
~Eac CIMPLHrn 

Functional Description-

Any combination of the following eventa will cause a Write Fault • 
condition and will prevent the drive from writing: 

1) Multiple heads selected. 
2) DC voltages more than 20% low. 
3) Write Gate active and no write cuuent. 
4) Write Gate inactive and write current. 
5) Seek Complete inactive. 
6) Drive Select inactive. 
7) Ready inactive. 

The Head Unaaf e circuit monitors the head select output for the 
following conditions: 

1) No head selected. 
2) Multiple heads sdected. 
3) Head selected for read during write. 
4) Head selected for write during read. 

The above circuit constantly sums the head center tap voltage. If the 
voltage ezceeds the upper or lower threshold established by the resistor 
divider, the circuit provides a Head Unsafe output. The upper and lower 
thresholds shift correspondingly when Write Gate is active. A c apadtor 
delays this change to allow for the change from read to write. If any 
unsafe condition is sensed, the Write Fault line is activated and +12V is 
removed from the write circuit. 
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If the I;>C power degradea by more than 20'Ji, the power unaafe detector 
circuit will select a nonexiatant head, activate Write Fault, turn off 
write current, and initiate a recalibration aequence. Plua 5 volu 
dropping below 4 volt• will force the +5 volt comparator to a hi1h level. 
Plua 12 volts dropping below 10 volta will force the +12 volt comparator 
to a hiah level. When either comparator turn• on, the u1ultin1 low level 
ia gated through to the head aelect decoder and output to the drive 
interface aa an active Write Fault aignal. A low voltage fault condition 
will alao turn off the write current aource. Additionally, thia fault 
condition will reaet the up-to-apeed and recalibration latchea, initiating 
an auto recalibration sequence. 

Write Gate and write current are continuously teated. If one ia tver 
active when the other ia not, a fault condition will occur. 1bia aignal ia 
gated to the drive interface and head select decoder. It will alao be 
gated to turn off the write current source. In addition to the three 
above Hated fault conditions, Write Gate ia compared with Drive Select, 
Seek Complete, and Ready. If an improper condition e:dats with any of 
these signals, write current will be shut off • 
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Z.4 Teat Point Description 

Teat Point 1 <step Pulae): 

Teat Point 1 may be used to monitor the interface step pulses. Only the 
trailing edge of the pulse may be considered valid (tran1ition from 
negative to positive). If step pulses are issued at a 3.0 millisecond rate, 
the signal at Test Point 1 should resemble Figure 3.1. 

Test Point 2 (Step Timini>: 

Test Point 2 may be used to monitor the internal step circuitry. For 
each step pulse on the interface (Test Point 1), two step pulses must be 
seen at Test Point 2. Note that if the Half Step ("H") option is 
activated, the second internal pulse will be defeated. 

To adjust the internal step circuitry, trigger on Test Point 1 and adjust 
R63 for a delay of Z.8 milliseconds (+O.O, -.05) at Test Point z. Only 
the tr ailing edge of the pulses may be consider:ed valid. If step pulses 
are issued at a 3.0 millisecond rate, the signal at Test Point 2 should 
resemble Figure 3.2. 

Test Point 3 (Track Zero Sensor): • 

Test Point 3 may be used to monitor the Track Zero sensor. A low logic 
level is a valid Track Zero indication. 

Test Point 4 Onde1 Sensor>: 

Test Point 4 may be used to monitor the Inde1 sensor. A high logic 
level is a valid Indez indication. Only the leading edge of the pulse may 
be considered valid. The typical signal at Teat Point 4 should resemble 
Figure 3.3. 

Test Point 4 may be used to adjust the spindle motor speed. Monitor 
Test Point 4 and adjust R3 on the Motor Control P.C.B. (accessible 
through the side frame) for a period of 16.67 milliseconds, ±1%. 

Teat Point 5 (Seek Complete Timer>; 

Test Point 5 may be used to monitor the Seek Complete timer. The 
timer should go true appro1imately 18 milliseconds after: the last 
interface step pulse is received. To observe the Seek Complete timer, 
trigger on Test Point 1 and monitor the delay at Test Point 5. Only the 
trailing edge of the pulses may be considered valid. The typical signal 
at Test Point 5 should resemble Figure 3.4. 
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Ten Point 6 <Tuck Zcrg/Phaac "A''): 

Teat Point 6 may be u1ed to check the operation of the Track 
Zero/Phale "A" circuitry. A high logic level indicates the drive is at 
Track Zero with the atepper motor phase "A" active. 

Teat Pointa Z awl 8 <oiffca:ential Read Eiltci): 

Tut Points 7 and 8 may be used· to observe the differential read data. 
The typical amplitude of the aignal resulting from adding the two 
channeh ia Z50 millivolts. It is important that Teat Points 9 and 10 are 
used aa ground. 

Components of 1.25, 1.66, and Z.5 MHz should be observed. A full track 
record of high fiequency data CWL or llll) ahould resemble figure 3.5. 

Test Pointa 11 and 13 (Time Domain Filter>: 

Test P ointa 11 and 13 may be used to observe the operation of the Time 
Domain Filter. Trigger on Test Point 11 and monitor the delay at Test 
Point 13. Typically, the dday observed should be 50 to 60 nanoseconds. 
A full track record of high frequency data (WJ_ or llll) shoulc:I resemble 
Figure 3.6 • 

Test Point 15 (Force Seek. Outward>: 

Test Point 15 may be used to force the drive outward past Track -· 
Grounding this test point defeats the crash stop prevention circuitry and 
allow1 the additional stepper motor travel. This is a convenience feature 
for uu in the drive manufacturing proce11. 

Note: Improper use of this function may permanently damage the drive. 

Test Point 16 <Half Step); 

Note: Thia test point applies to Main Control P .C.B. P /N 20040 and 
greater. 

Test Point 16 may be used to temporarily activate the Half Step ("H'? 
option. Grounding this test point performs the same function as 
activating the Half Step option at I.e. position 6B (6C on P.C.B. P/N 
20019). '11Us is a convenience feature for use in the drive manufacturing 
process. 

Teat Point• 2, 10, 12, apd 14 (Cooyeniencc Ground): 

For any of the above functions, use the ground test point that is in 
closest proximity to the a tive test point • 
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TEST POINT 1 -u 
L 3.0ms 

TEST POINT 1 lJ -~r-

L 3.0ms _j 
f-

· TEST POINT 2 

~ 2.Bms ~ 3.0ms 

TESTPOINT4 -11 n s f-

L _J 200us typ. 

16.67ms 
±1% 

-, 1.-----------"1~ s-
TEST POINT 1 LJ 

---l 1 500ns typ. 

r---\$S---
TEST POINT 5 )'-_______ ___. 

L18ms typ. _j 

PAGE 24 

FIGURE 3.1 
TEST POINT 1 
STEP PULSE 

FIGURE 3.2 
TEST POINT 2 
STEP TIMING 

FIGURE 3.3 
TEST POINT 4. 
INDEX SENSOR 

FIGURE 3.4 
TEST POINT 5 
SEEK CO,MPLETE TIMER 

• 



TEST POINT TIMING 

TEST POINTS 7 & 8 

250mv typ. 

1-1 
J L 200ns 

TEST POINT 11 _J I 

L 20Dns 

• 50·60ns 

TEST POINT 13 
J __ __,J '--1 f-
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FIGURE 3.5 
TEST POINTS 7 & 8 
DIFFERENTIAL READ FILTER 

FIGURE 3 .. 6 
TEST POINTS 11 & 13 
TIME DOMAIN FILTER 



TEST POINT LAYOUT - P.C.B. P/N 20019 

•13 

•8 •9 

•7 •10 
12• 

•1 •11 

•6 
•2 •15 

•3 •14 •5 
•4 

• 
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•9 

•8 
12 • 

•7 •10 13 • 
•1 •16 

•3 
•11 

•4 •6 
•14 

•2 

•15 

•5 

• 
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Z.5 SI'-506 Schematics 

Main Control P .c.B. P /N Z0019 
Main Control P.C.B. P/N 20040 
Motor Control P .C.B. P /N 20003 
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J.O MAINTBNANCB/KBPAIK 

3.l Introduction 

Th'e Seagate Technology ST-506 Microwinchester disc drive does not 
require preventive maintenance. Additionally, all units shipped are 
covered by a one year factory warranty. If field maintenance or repair 
is required, certain restrictions apply. Primarily, the environmentally 
sealed He ad/O isc Auembly (HOA) must,_not be opened. Seagate 
Technology considers a drive to be out of warranty if the HOA has been 
tampered with. Any special tools or additional restictions will be 
covered under the appropriate sections. 

This section of the ST-506 Service Manual will attempt to cover 
adjustments and repair of the field serviceable portion of the disc drive. 
Any questions that are not covered in this document should be referred 
to the Technical Support depaitment at Seagate Technology. 
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3.2 Re1novala/Adjustmenu 

Note: Removal of· any auembly not covered in this section is not pouible 
without special clean room facilities and tools. 

3.2.1 Main Control P.C,B. 

Tools Required: 5/6411 Hex Driver 
Loctite #242 

1) Remove (4) 6-32 x 1/4" Main Control P .c.B. mounting srews. 
2) Disconnect P 1 through P 8, noting their positions. 
3) Slide the Main Control P .C.B. toward the rear of the drive and 

remove. 
4) To reinstall, reverse the above procedure using Loctite on the 

first three threads of all 6-32 screws. 

Note: Avoid flexing the Printed Circuit Cable when removing P5. 

3.2.2 Motor Control P,C,B . 

Tools Required: 5/6411 Hei: Driver 
Loctite #242 

1) Remove (4) 6-32 x 1/4" Main Control P .C.B. mounting screws. 
2) Disconnect P 1 through P 8, noting their positions. 
3) Slide the Main Control P .C.B. toward the rear of the drive and 

remove. 
4) Disconnect Motor Control P.C.B. Pl and P2, noting their 

orientation. 
5) Remove (Z) 6-32 x 1/411 Motor Control P .C.B. mounting arews. 
6) Remove the Motor Control P .C.B. 
7) To reinstall, reverse the above procedure using Loctite on the 

first three threads of all 6-32 screw». 

Note: Whenever the Motor Control P .C.B. is replaced, or if any of its 
components are changed, the spindle speed must be adjusted. 
Connect a frequency counter to Teat Point 4 O:ndex) and adjust R3 on 
the Motor Control P .C.B. (accessible through the sideframe) for a period 
of 16.67 milliseconds. The frequency counter must average 100 samples 
per minute minimum. Additonally, if C5 is replaced, the Motor Control 
P .C.B. must be burned in for at least 12 hours to settle the capacitor 
before adjusting the speed. 
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l.Z.3 Spindle Brake 

Tools Required: 5/6411 Hex Driver 
Loctite #242 
10 Mil Shim (.010'') (Flexible) 

1) Remove (4) 6-32 x 1/4" Main Control P .C.B. mounting srews. 
2) Disconnect P 1 through P 8, noting their positions. 
3) Slide the Main Control P.C.B. toward the rear of the drive and 

remove. 
4) Disconnect P 2 at the Motor Control P .C.B. and free the brake 

wires from the retaining clip. 
5) Remove (1) 6-32 x 111 brake mounting screw, washer, and spacer. 
6) Remove the brake solenoid. · 
7) To reinstall, apply Loctite to the first 3 threads of the brake 

mounting screw. Replace the brake solenoid, spacer, washer, 
and mounting screw but do not tighten. 

8) Insert the flexible 10 mil shim between the brake pad and the 
spindle motor housing. ' 

9) Move the brake toward the spindle motor housing until the 
solenoid spring assembly is compressed and a slight resistance 
is felt on the shim. 

10) Tighten the 6-32 brake mounting screw and verify that the 
contour of the buke pad aligns with the spindle motor housing. 

11) Route the brake solenoid wires through the retaining clip and 
connect P 2 to the Motor Control P .c.B. 

12) Reverse steps 1 through 3 to replace the Main Control P.C.B. 
using Loctite on the first 3 threads of all 6-32 screws. 

3.2.i Indn; Sensor 

Tools Required: 5/64" Hex Driver 
Loctite #242 
30 Mil Shim (.030'') 

1) Remove (4) 6-32 x 1/411 Main Control P .C.B. mounting srews. 
2) Disconnect P 1 through P 8, noting their positions. 
3) Slide the Main Control P .C.B. toward the rear of the drive and 

remove. 
4) Remove the connector from the front panel LED, noting the 

orientation of the connector. 
5) Free the index sensor wires from the retaining clip. 
6) Remove (2) 6-32 x 1/811 index sensor mounting screws and 

mounting clamp. 
7) Remove the index sensor. 
8) To reinstall, apply Loctite to the first three threads of the 

index sensor mounting screws. Replace the index sensor, 
mounting clamp, and mounting screws but do not tighten. 

9) Rotate the spindle motor housing until the silver index tab 
aligns with the index sensor. 
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10) Usirig the 30 mil shim, adjust the gap between the index sensor 
and the index tab. 

11) Tighten the 2 mounting clamp. screws and verify that the gap 
is 30 mils. 

12) Route the index sensor wires through the retaining clip and 
reconnect the LED. 

13) Reverse steps 1 through 3 to replace the Main Control P.C.B. 
using loctite on the first three threads of all 6-32 screws. 

3.2.5 Ground Sprina 

Tools Required: 5/6411 Hez Driver 
Loctite #242 

1) Remove (4) 6-32 x 1/4" Main Control P .C.B. mounting srews. 
2) Disconnect P 1 through P 8, noting their positions. 
3) Slide the Main Control P .C.B. toward the rear of the drive and 

remove. 
4) Remove (1) 6-32 x 1/811 ground spring mounting screw and spacer. 
5) Remove the ground spring. 
6) To reinstall, apply Loctite to the first 3 threads of the 

ground spring mounting screw. Replace the ground spring, 
spacer, and mounting screw • 

7) Center the ground spring over the spindle motor contact ball 
and tighten. 

8) Verify that the gro'und spring button and spindle motor ball are 
clean and making good contact. 

9) Reverse steps 1 through 3 to replace the Main Control P.C.B. 
using Loctite on the first 3 threads of all 6-32 screws. 

3.2.6 Track d Sensor 

Tools Required: 5/6411 Hex Driver 
.05011 Hex Driver 
Loctite #242 

1) Remove (4) 6-32 x 1/411 Main Control P .C.B. mounting srews. 
2) Disconnect P 1 through P 8, noting their positions. 
3) Slide the Main Control P .C.B. toward the rear of the drive and 

remove. 
4) Remove (2) 6-32 x 1/811 front panel mounting screws. 
5) Remove the front panel. It is not necessary to remove the LBD 

connector. 
6) Remove (2) 2-56 x 1/811 track - sensor mounting bracket 

retaining screws. 
7) Remove the mounting bracket and track - sensor, noting the 

orientation of the track - sensor. 
8) To reinstall, reverse the above procedure using Loctite on the 

filst 3 threads of all screws. 
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Note: Proper positioning of the Track - 1enaor is important. It 
is recommended that this adjustment be performed at the factory. 

3.2.Z Front Coyer 

Tools Required: 5/6411 Hex Driver 
Loctite #242 

1) Remove (4) 6-32 x 1/411 Main Control P.C.B. mounting srews. 
2) Disconnect P 1 through P 8, noting their positions. 
3) Slide the Main Control P .c.B. toward the rear of the drive and 

remove. 
4) Remove the connector from the front panel LED, noting the 

orientation of the connector. 
5) Remove (2) 6-32 x 1/8" front panel mounting screws • 

. 6) Remove the LED and grommet from the front panel, noting the 
orientation of the LED. 

7) Remove the front panel. 
8) To reinstall, reverse the above procedure using Loctite on 

the first three threads of all 6-32 screws. 

Note: A water base hot melt glue may be used to secure the 
LED/grommet assembly. • 

3.2.8 Front Cover LED 

Tools R equir ed: 5 I 6411 Hex Driver 
Loctite #242 

1) Remove (4) 6-32 x 1/411 Main Control P.C.B. mounting srews. 
2) Disconnect P 1 through P 8, noting their positions. 
3) Slide the Main Control P.C.B. toward the rear of the drive and 

remove. 
4) Remove the connector from the front panel LED, noting the 

orientation of the connector (Black wire to single dot). 
5) Remove the LED and grommet from the front pand, noting the 

orientation of the LED. 
6) To reinstall, reverse the above procedure using Loctite on the 

first three threads of all 6-32 screws. 

Note: A water base hot melt glue may be used to secure the 
LED/grommet· assembly. 
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3.2.9 Sjdc Fumca 

Toola Required: 5/6411 ·Hez Driver 
Loctite #242 

1) Remove (4) 6-32 x 1/4" Main Control P .C.B. mounting arews. 
2) Disconnect P 1 through P 8, noting their poaitiona. 
3) Slide the Main Control P.C.B. toward the rear of ~he drive and 

remove. 
4) Remove (2) 6-32 z 1/8" front cover mounting 1crew1. It ia not 

neceaaary to remove the LED connector. 
5) Remove (4) 6-32 x 5/16" aide frame mounting 1crew1, waaheu, 

grommets and apacera. 
6) Remove the right and left side frames. 
7) To reinstall, reverse the above procedure using Loctite on the 

first three threads of all 6-32 screws • 
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4.0 · D.LUSTRATBD PARTS CATALOG 

4.1 Physical Locations 

4.1.1 Drive Exploded View 
4.1.Z Connectors Exploded View 

• 
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4.2 Component Location• 

4.2.1 Main Control P.C.B. P/N 20019 
4.Z.Z Main Control P.C.B. P/N 20040 
4.2.3 Motor Control P .c.B. P /N 20003 
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4.3 P alts Lista 

4.3.l Main Control P.C.B. P/N 20019 
4.3.Z Main Control P .C.B. P /N 20040 
4.3.3 Motor Control P .c.B. P /N 20003 
4.Z.4 Spare Parts List 
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Illustrated Parts Catalog Sl'-506 Service Manual 

4.3.1 Main Control P.C.B. P/N 20019 

ItanNo. Qiantity 

1 
2 
3 
4 
5 
6 
7 
8 
9 

10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 

30 
.31 
32 
33 
34 
35 

36 
37 
38 
39 
40 
41 
42 

2 
1 
1 
1 
1 
2 
1 
1 
1 
1 
1 
1 
2 
2 
1 
1 
1 
3 
1 
1 
2 
1 
1 
1 
1 
1 
1 
1 
7 

2 
1 
1 
1 
1 

28 

1 
25 

4 
1 
2 
3 
1 

S~agate Teclmology 

Description 

I.C. TPQ3904 
I .C. 4020 
I.e. 6330-1 
I .c. 7408 
I .c. 74123 
I .c. 74574 
I .c. 7406 
I.C. 74LS221 
I .C. 7445 
I.e. 26LS32 
I.e. 74586 
I .c. 7410 
I.e. 7438 
I .c. 2074 
I.e. 74191 
I .c. 7400 
I.e. 7402 
I.C. 74LS14 
I.e. 7407 
I .c. 7404 
I.e. NE592 
I .C. 26LS3 l 
I .c. l.M339 
R/PAC$:. 220/330 Clt.1 
9-1..Nf, 7 PCS, .AMP-435704-7 
I.e. S<XXET, 16 PIN 
I.e. SCXl<El', 14 PIN 

Location 

2E,2G 
2B 
lD 
3C 
ZA 
3A,6H 
30 
4D 
2D 
6F 
Q) 

2C 
5C,5D 
2F,2H 
lC 
4C 
4B 
lt, 5B,6E 
SH 
3B 
3F,5F 
6G 
4A 
6B 
6C 
6C 
6B 
C27 CAP, ELECIRCLYrIC, 22uf, 16V 

CAP, TANI', 4.7uf, 35V, 10% Cl4,15,22,25,28,29, 
42 

150pf, NPO, 5% Cl7 ,24 
.033uf, X7R, 10% C21 
lOOpf, NPO, 5% C8 
33 Opf, NPO, 5% ClO 
470pf, NPO, 5% C20 

CAP, 
CAP, 
CAP, 
00, 
CAP. 
CAP, 

CERAMIC, 
CERAMIC, 
Cl3RAMIC, 
CERAMIC, 
CERAMIC, 
CERMUC, .luf, Z5U,+80,-20% Cl-6,11-13,16,18, 

CAP, PCI.YCARB, • luf, 50V, 10% 
DICDE, lN4148 
DICDE, lN4003 
DICDE, ZENER, 4.3V, lN5229B 
INX.l:I(R, 2 • 2uh 
I~, lOuh 
IN:Xrn:R, 3. 3uh 

PAGE 48 

19,26,30-41,43,44, 
45 
C23 
ClU-17,23-30 
ClU9-22 
ClU8 
Ll,2 
L3,4,6 
L5 

5/1/82 

• 
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ltma Ng. Qaantity ocscription Location 

43 J ~IS'ICR, 2N3468 Ql,2,3 
44 4 nANSI S'lt:R, 2N3 90 4 Q4,5,6,7 
45 1 RESIS'lt:R, 1/911, 1%, 90.9 QM R44 
46 2 RESIS'lt:R, 1/tJN, 1%, 100 OM R40,41 
47 2 RESIS'ItR, 1/tJN, 1%, 162 QM R19,20 
48 2 RESIS'lt:R, 1/IJN, 1%, 178 OM R22,23 
49 1 RESIS'lt:R, 1/911, 1%, 221 QM R42 

• 50 2 RESIS'lt:R, l/IJN, 1%, 909 OM R36,37 
51 4 RESIS'lt:R, 1/911, 1%, lK R48,50,55 
52 1 RESIS'lt:R, 1/IJN, 1%, 4.64K R35 
53 2 RESisn:R, 1/INI, 1%, 7.68K R49,51 
54 1 RESIS'Jt:R, l/4W, 5%, 9.lK R80 

" 4 RESISR:R, l/4W, 5%, 22 QM R98, 99, 100, 101 
56 2 RESIS'lt:R, 1/4W, 5%, 47 (}M RH,54 
57 3 RESIS'ltR, l/4W, 5%, 100 QM RU, 25, 34 
58 2 RESIS'lt:R, l/4W, 5%, 150 GM R67, 72 
59 4 RESIS'lt:R, l/4W, 5%, 220 QM Rl,2,3,4 
60 1 RESIS'Jt:R, l/4W, 5%, 270 OM R14 
61 8 RESIS'lt:R, l/4W, 5%, 330 Old R5,6,7,8,21,24,29, 

38 
62 5 RESIS'ltR, l/4W, 5%, 470 Old Rl5,27,28,45,46 • 63 2 RESIS'Jt:R, l/4W, 5%, 620 GM R39, 53 
64 26 RJ51S1(R, l/4W, 5%, lK R18, 31, 32, 52, 58, 

59,62,64-66,75,78, 
79,81,89,90-97, 
102-104 

65 3 RESIS'ltR, 1/4W, 5%, 1.5K R16,17,26 
66 1 RESIS'Jt:R, l/4W, 5%, 2K R30 
67 1 RESIS'KR, l/.fN, 5%, 2.7K R76 
68 8 RESISR:R, l/4W, 5%, 4.7K RH,69,82,84-88 
69 9 RESIS'KR, l/4W, 5%, lOK R9-12,47,60,61,71, 

77 
70 1 RESIS'Jt:R, 1/4W, 5%, 15K R70 
71 3 RES I S'lt:R , 1/4W, 5%, lOOK R68, 73, 83 
72 1 RESIS'ltR, 1/4W, 5%, 47K R74 
73 4 RESIS'Jt:R, 1/4W, 5%, 10 OM R105-108 
74 3 INSll.A'ICR 105 1HE~l.(7{-4005-15 Ql,2,3 

" 75 1 HF.ArER, 16 PIN, .AMP-86479-2 J5 
76 3 HBAl:ER, 5 PIN, .AMP-640457-5 J6,7,8 
77 1 HF.ArER, 2 PIN, .AMP-350209-1 J4 
78 1 IEAl:ER, 4 PIN, .AMP-350211-1 J3 
79 15 PCSr, .025 11 ~ lPl-15 
80 1 POI', 3/4W, ±10%, 50K R63 

• 
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4.J.2 Main Control P.e.B. P/N 20040 

Item No. Qaantity 

1 
2 
3 
4 
5 
6 
7 
8 
9 

10 
11 
1Z 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 
31 
32 
33 
34 
35 
36 
37 
38 

39 
40 
41 
42 
43 
44 

2 
1 
1 
1 
1 
2 
1 
1 
1 
1 
1 
1 
2 
2 
1 
1 
1 
3 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
7 
2 
1 
1 
1 
1 

31 

1 
1 

13 
4 
1 
1 

Seagate Technology 

Q .. c:scr 1pt 100 Lg_catiop 

I .c. n>Q3904 lC, ID 
I.e. 4020 28 
I .C. 6330-1 2D 
I.e. 7408 58 
I.e. 74123 3A 
I.e. 74874 38,6H 
I.e. 7406 4C 
I.e. 74LS22 l 4E 
I .C. 7445 lF 
I.e. 26LS32 6G 
I .C. 74586 5E 
I.e. 7410, 74510, CR 741.SlO 3C 
I.e. 7438 50,60 
I.e. 2074 18, IE 
I .C. 74191 2C 
I.e. 7400, 74500, CR 74LSOO 4B 
I.e. 7402, 74802, CR 74LS02 30 
I.e. 74LS14 5C,2E,6E 
I.e. 7407 5H 
I .C. 7404, 74804, CR 74LS04 40 
I.e. NE592 5F 
I .C. 26LS31 6F 
I .C. IM.339 4A 
R/PACK 220/330 <Df 6C 
g.{,Nf, 7 PCS, AMP-435704-7 6B 
~ ARRAY., 1PQ2907 CR Q2T2905 41-1 
I.C. ~. 16 PIN 6B 
I.e. SCXXlrl', 14 PIN 6C 
CAP, CERAMIC, .047uf, X7R, 10% C4 
CAP, CERAMIC, Hpf, NPO, 5% C51 
CAP, ELECIRa..YfIC, 22uf, 16V C27 
CAP, TANI', 4.7uf, 35V, 10% C14,15,22,25,28,29 
CAP, CERAMIC, 150pf, NPO, 5% C17,24 
CAP, CERAMIC, • 068uf, X7R, 10% C21 
CAP, CERAMIC, IOOpf, NPO, 5% CS 
CAP, CERAMIC, 330pf, NPO, 5% ClO 
CAP, CERAMIC, 470pf, NPO, 5% C20 
C)J>, CERAMIC, .luf, Z5U +80,-20% Cl-3,5,6,11-13,16, 

18,19,26,30-35, 
37-41,43-50 

CAP, Pa..YCARB, .Iuf, 50V, 10% C23 
DICI>E, zeER, 2.4V, 2%, 1N5221 CR31 
DICDE, 1N4148 CRll,12,15-17,23-30 
DICDE, lN4003 CR19-22 
DICI>E, 2'ENER, 4.JV, 5%, 1N5229B CR18 
CAP, TANI', l.Ouf, 35V, 10% C43 
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ltan No. Q&antity Des er ipt ion Location 

45 2 INJU:ltR, 2 • 2uh Ll,2 
46 3 I~, lOuh L3' 4, 6 
47 1 INJU:ltR , 3 • 3 uh L5 
48 14 DICDE, lNilRCDE M>P767 CBl-10,13,14,32,33 
49 4 1RANSIS'KR, 2N3904 Q4,5,6,7 
50 l I .C. NE592 (LOV K>ISE) 3F 
51 2 RESISl(R, l/fJN, 1%, 1.5K Rl6,17 
52 2 RESISl(R, l/fJN, 1%, 162 a-M Rl9,20 
53 2 RESISl(R, l/fJN, 1%, 178 a-t.1 R22,23 
54 1 RESISl(R, l/g./{, 1%, 57.6 a-Id R44 
55 1 RESISl(R, l/fJN, 1%, 825 a-t.1 R58 
56 3 RESIS'ltll, l/IIN, 1%, lK R48,50,57 
57 1 RESIS'lt'R, l/fJN, 1%, 4.8i'K R35 
58 2 RESIS'ltll, l/IIN, 1%, 7.68K R49,51 
59 1 RESIS'lt'R, l/4W, 5%, 390 a-t.1 R42 
60 4 RESIS'ltll, l/4W, 5%, 560 a-Id Rl,Z,3,.4 
61 1 RESIS'ltll, l/4W, 5%, 12K R80 
62 4 RESIS'lt'R, l/4W, 5%, 22 a-M R98,99,100,101 
63 2 RESIS'KR, l/fN, 5%, 47 a-t.1 k3J. 54 
6'4 4 RESIS'ltll, l/4W, 5%, 100 (}f.{ R25,H,40,41 
65 3 RESIS'KR, l/4W, 5%, 150 a-t.1 Rl3,6i". 72 

• 66 1 RESISIClt, 1/4W, 5%, 750 a-M R88 
67 2 RESIS'KR, l/4W, 5%, 270 a-t.1 R14, 84 
68 5 RESIS'ltll, l/4W, 5%, 330 (}f.{ R2I,-24,29,38,83 
69 6 RESIS'KR, l/4W, 5%, 470 a-t.1 R15,27,28,45,46,56 
70 2 RESIS'fa:, 1/ 4W, 5%, 620 (}f.{ R39,53 
71 16 RESISR:R, l/fN, 5%, IK R18,31,32,52,55, 

62,64-66,75,78,79, 
81,89,102,103 

72 1 RESISTCR, 1/4W, 5%, 1.5K R26 
73 1 RESISl(R, l/4W, 5%, 2K R30 
74 4 RESISTCR, 1/4W, 5%, 4.7K RH,69,85,87 
75 8 RESIS'KR, l/4W, 5%, IOK R9-12,47,61,71,77 
76 2 RESISTCR, l/4W, 5%, 15K R60,70 
77 1 RESISTCR, l/4W, 5%, 2.7K R76 
78 3 RESISTCR, l/4W, 5%, lOOK R59,68,73 
79 2 RESISTCR, l/4W, 5%, 47K R74,90 

• 80 4 RESISIClt, l/4W, 5%, 10 a-M R105-108 
81 4 RESIS'KR, 1/ <f'N' 5%, 1.2K R5,6,7,8 
82 1 RESISTCR, l/4W, 5%, 220 GM R82 
83 2 RESisn:R, l/4W, 5%, 680 Ofvl R36,37 
84 1 HEALER, 16 PIN, NviP-86479-2 )5 
85 3 ~!EADER, 5 PIN, .AMP-640457-5 )6,7,8 
86 1 HEALER, 2 PIN, AMP-350209-1 )4 
87 1 HEADER, 4 PIN, .AMP-350211-1 J3 
88 16 Pan', .025 11 ~ 1Pl-16 
89 1 POf, 3/-wl, ±10%, 50K R63 
90 2 RES. PAC:X, (8 PIN SIP), 2.2K RPI,4 
91 2 RES. PACX, (8 PIN SIP), 47 Gld RPZ, 3 
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4.3.3 Motor Control P .C.B. P/N 20003 

I tan No. Qiantjty Des er ipt ion La.cation 

1 1 ~ ARRAY, 11'Q2907 CR 'IPQ3906 Al 
2 1 I.e. l.M358 AZ 
3 1 I .C. lLN207<fB A3 
4 1 CAP, PCJ,YCARB, .luf, 50V, 10% C5 
5 1 CAP, AUM. ELECI'., 150uf, 25V Cl 
6 1 CAP, ALlM. ELF.CJ'. , 22uf, 16V CZ 
7 2 CAP, CERAMIC, .OOHuf, X7R 0,4 
8 2 CAP, CERAMIC, .047uf, X7R C6,7 
9 1 CAP, CERAMIC, .068uf, X7R C8 

10 1 CAP, CERAMIC, .OOluf, X7R ClO 
11 3 CAP, CERAMIC, • luf, Z5U C9, 11, 12 
12 1 DICDE, 1N4005 au 
13 1 DICDE, 2ENER, 6.2V, 1N52H au 
14 1 DICDE, 1NH48 au 
15 1 1RANSIS'I(R, 2N3904 Ql 
16 2 RESIS'I(R, l/4W, 5%, lOK RZ,11 
17 2 RESIS'ItR, l/'fN, 5%, 47K R4,9 
18 2 RESIS'R:R, 1/4W, 5%, lK R5,8 
19 1 RESIS1t:R, l/'fN, 5%, 470 OM R6 • 20 2 RESIS'R:R, 1/4W, 5%, l.5K R7,16 
21 1 RESIS'J(R, 1/'fN, 5%, 20K RlO 
22 1 RESIS'R:R, l/4W, 5%, 510K R12 
23 1 RESIS'ItR, 1/fN, 5%, lOOK R13 
24 1 RESIS'J(R, 1/4W, 5%, 1.2 MBi Rl5 
25 2 RESISTI:R, l/'fN, 5%, 4.7K Rl7,20 
26 1 RESIS'ItR, 1/ZW, 2%, 130 GM Rl 
27 2 RESIS'J(R, ZW, 5%, .20 GM R18, 19 
28 1 POI', 3/4W, 10%, 50K R3 
29 1 HEADER, 6 PIN Jl 
30 1 HEADER, 2 PIN J2 
31 1 PU.Xi P4 

• 
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4.J.4 Spare Part• Li1t 

ltp No· 

1 
2 
3 
4 
5 
6 
7 
8 
9 

10 
11 
12 
13 
14 
15 

Qcy4)rivc 

1 
1 
1 
1 
1 
4 
4 
4 
1 
1 
1 
1 
1 
1 
1 

Sca1ate Technology 

Dcacription 

Motor Control P.C.B. A11anbly 
Main Control P.C.B. A1sanbly 
Spindle Brake Auanbly 
Ind ez , LB:> Au anb 1 y 
Ground Spring A11anbly 
Shock Mount 
Shock Mount Spacer 
Shock Mount Washer 
Track - Sensor (c:\ltical Inter.) 
Left Side Frame 
Right Side Frame 
Front Cover 
Front Cover LID 
Front Cover LID GrCIDllet 
DIP Slwnt, 7 Position 

PAGE 53 
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sa Part Ng, 

20003-001 
20040-001 
54026-001 
54037-001 
58061-001 
52025-001 
58023-156 
16527-006 
12616-001 
64023-001 
64024-001 
62018-001 
10850-003 
13025-001 
11825-007 
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Theory of Operations 

2.5 ST-506 Schematics 

Main Conuol P.C.B. P/N 20019 
Main Control P.C.B. P/N 20040 
Motor Conuol P.C.B. P/N 20003 
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