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THIS SPECIFICATION DESCRIBES THE TECHNICAL DETAILS OF A 470 MEGABYTE 
DISK DRIVE ~"lITH A nODIF lED STORAGE HOnULE DEVICE (SHD) INTERFACE. 

1.0 CAPACTTY 

1.1 .NO. OF SPINDLE{S) PER UNIT: 1 

1.2 DISK SIZE/TYPE: 10.5 n NON-RE~10VABLE 

1.3 NO. OF DISK(S) PER SPINDLE: 6 

1.4 NO. OF !-lOVING R/W HEADS: 20 
(TRACKS{S) PER CYL.) 

1.5 NO. OF FIXED R/W HEADS: 0 

1.6 NO .. OF CYLINDERS: 842 

1.7 TOTAL NO. OF TRACKS: 16,840 

1.8 NO. OF BYTES PER TP~CK: 28,160 
NO. OF BIrrS PER TRACK: 225,280 

1.9 UNFORHATTED (GROSS) CAPACITY PER UNIT: 474.2 M BYTES 

1.10 FOPJ·1ATTED CAPACITIES: 

1.10.1 BYTES/SECTOR: 768 

1.10.2 NO. OF SECTOR/TRACK: ... ?"3 

1.10.3 NO. OF SECTORS/DRIVE: 572,560 

1.10.4 NO. OF BYTES/TRACK: 26,112 

1.10.5 NO. OF BYTES/DRIVE: 439.7 l-1 BYTES 
-'. 

1.11 FCRHATTED VS. UI~FOPJ·1A TTED 

1.11.1 CAPACITY RATIO: 92.7% 
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ROTATIONAL SPEED: 3961 RPM +-0.5% 

AVERAGE LATENCY: 7.57 Iw1 SEC 

HEAD POSITIONING TIMES 

" 2.03.1 TRACK TO TRACK: 5 .. 0 HILL! SECONDS 

2.03.2 AVERAGE: 18 MILLISECONDS 

2.03.3 .HAXllo1UH: 35 !-1ILLISECONDS 
t' ',.. 

2.04 ~~x REZERO TIME: 325 MILLISECONDS (WORST CASE) 

2.05 HEAD ffiiITCHING TIME: 14 MICROSECONDS 

2.06 BIT CELL TIME 67.24 NANOSECONDS 

2.07 DATA TR~NSFER RATE: 1.859 MBYTES/SEC 
=14.872 MBITS/SEC 

2.08 START TIHE: 40 SECONDS I\1AXIr·iUI'i 

2.09 STOP TIHE: 15 SECONDS ~1AXIHUlof 

2.10 BEAD LOADING TIME: N/A 

2.11 WRI~E TO READ DELAY: 12 MICROSECONDS 

3.0 TBCHNOLOGY 

, 3.01 NON-REI·10VABLE WINCHESTER TYPE HEADS AND PLATTERS 

3 .03 RECORDING HEAD: 11ANGANESE/Z INC 

3.04 RECORDING HEDIUH: FERROUS OXIDE COATED ALUl1INUM 

3.05-' HEAD POSITIONING: DIRECT DRIVE ROTARY ACTUATOR 

3.06 SPINDLE HOTOR: DC BRUSHLESS 

3.07 ENCODING TECHNIQUE: M.F.M. 

3.08 VFO DATA SEPARATOR: INCLUDED 

• 

3.09 MAX RECORDING DENSITY: 12,800 FCr (FLUX TRANSITIONS PER INCH) 

3.10 TR~CK DENSITY: 880 TPI 
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4 .1 AC P01'lER 

4.1.1 100 VAC +-10%, 50/60 HZ +-2 HZ, 6 AMPS, 50 M1P STARTING SURC E 

4.1.2 120 VAC +-10%, 60 HZ +-2 HZ, 5 AHP~, 40 AHP STARTING SURGE 

4.1.3 220 VAC +-10%, 50 HZ +-2 HZ, 3 AI1PS, 25 AHP STARTING SURGE 

4.1.4 240 VAC +-10%, 50 HZ +-2 HZ, 3 AMPS, 20 M~P STARTING SURGE 

4.2 DC PO~'lER NO EXTERNAL DC PO\'lER REQUIRED 

4.3 GROUNDING REQUIREMENTS 

4.3.1 LOGIC GROUND: IS SEPARATED FROM CHASSIS GROUND 
(1 HEGOHr·l I4IN) 

4.3.2 AC OR CHASSIS GROUND: (THE SAl4E) SHALL BE CONNECTED 
TO AC 'GREEN' WIRE WHEN MEASURING 
ELECTRICAL/ELECTROSTATIC NOISE 
SUSCEPTIBILITY. 

4.4 PO:'lER Cl~BLES AND CONNECTORS 

4.4.1 AC CABLE: PROVIDED WITH STANDARD PLUG 

4.5 PrtOTECTION AGAINST DAHAGE CAUSED BY POWER LOSS 

4.5.1 RECORD INTEGRITY (R/W SAFETY) PROVISIONS: STORED DATA IS 
PROTECTED EXCEPT THAT WHICH IS BEING WRITTEN AT THE TIME 
OF A POWER FAILURE. 

4.5.2 HEAD/MEDIA ·DA~~GE PROTECTION: NO DA¥~GE WILL OCCUR. 

(. ------------r----,----::--~--___r::_:::-;---1 
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. 5.1 HEIGHT: 10 .. 4 INCHES 

5.2 WIDTH: STANDA...lID EIA 19" RACK HOUNT 

5.3 DEPTH: 25.0 INCHES BEHl~D FRONT MOUNTING SURFACE 

5.4 \'lEIGHT: 137 POUNDS HAX. 

5.5 HEAT DISSIPATION: 2000 BTU MAX 

5.6 l-10UNTIIJG: ~~CK j·lOliNTING ONLY 

5. 7 DRAvlING NO. REFERENCED DEFINING HOUNTING HOLES, CONNECTOR 
POSITIONS, OPERATOR PANEL ETC.: TBD 

5.8 OPERATOR CONTROLS (ffiiITCHES, LAMPS, PUSHBUTTONS, ETC.): 

ROTARY ACTUATOR LOCK 
r~IN AC CIRCUIT-BREAKER 
LOCAL/REMOTE SPINDLE MOTOR ENABLE SVIITCH 
SPINDLE HOTOR START ffiiITCH 
WRITE PROTE.CT SWITCH 
POWER ON INDICATOR LED 
START INDICATOR LED 
READY INDICATOR·LED 
FAULT CLEAR 8~ITCH AND INDICATOR LED 
UNIT STATUS INDICATOR LED'S AND REZERO SV1ITCH 

6.0 RELIABILITY SPECIFICATIONS 

.~ 

6.1 HTBF: 10, qoo Pt'lR ON HRS AFTER AN INITIAL PERIOD OF 200 HOURS •. 

6.2 MTTR: 30 MIN OR LESS 

6.3 USEFUL LIFE: 5 YEARS 

-,6 .• 4 SOFT READ ERRORS: 1 IN 10· GIGA BITS READ (10 BILLION BITS) 

6.5 HARD READ ERRORS: 1 IN 10 TERA BITS READ (10 TRILLION BITS) 

6.6 SEEK E~~ORS: 1 IN 10 MILLION SEEKS 

SHEeT DRAWING NO. REV '''1 
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ATTENTIO.N 

THIS DRIVE HAS TWO SHIPPING RESTRAINTS: 

1. THE- STANDARD CARRIAGE RESTRAINT 

(VCM LOCK/UNLOCK) AS SHOWN ON 

PAGE 2-4 OF THE CE MANUAL. 

2e A FOAM BLOCK (VIBRATION DAMPNER) 

HAS BEEN PLACED UNDER THE DE 

(HDA) • TO REMOVE: 

(1) REMOVE 2 SCREWS SECURING 

THE CARD CAGE 

(2) LIFT THE CARD CAGE UP 

AND ROTATE OUT 

(~) '!BE FOAM BLOCK SHOULD ·BE 

READILY VISIBLE AND EASILY 

REMOVED BY BAND 

(4) LIFT t ROTATE, AND SLIDE THE 

CARD CAGE BACK DOWN - CHECK 

THAT CABLES ARE NOT UNDER 

THE CARD CAGE 

(5) SECURE CAGE WITH 2 SCREWS 



Interface PCB (DQEMU) 

Indicator unit (HGAMU) 

IX' power supply unit 

VibnDon Preventive moc:t 
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2.3 ROTARY ACTUATOR UNLOCKING/LOCKING 

r----------~--,------, 
I : ,'O~ I I 
I 1-"'-" '--,J I 

\ (I I 
. I I I. l I 

I I ,~ \ I I 
I I 
I I , / I I 
I I \ (I I 
I L,_-c: \~-"1 . I 
I I \'" V Locking I 
L ______ !.. __ ~~ _ ~e~ __ .J 

I Hole A 

Hole B 
Screw A 

Lock Plate 

Interface PCB Power Supply 

Figure 2e3-1 Rotary Actuator Unlocking/Locking 
(Top View) 

(1) Unlocking 

Unlock Lock 

This mechanism can be readily viewed from the rear of the drive by looking over the 

Interface PCB. 

Loosen Screw A (by means of a phillips screwdriver, 8 inches or longer), sufficient-

1y to free the screw tip from the hole in the Lock Plate. With the screwdriver, 

rotate the Locking Lever to the Unlocked position (Hole B), and secure in that 

position by gently tightening Screw A. (Refer to Figure 2.3-1) 
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CHAPTER 3 OPERATION AND CHECKOUT 

3.1 DC POWER SUPPLY UNIT 

Control panel of the DC power supply unit is shown in Figure 3.1-1. 

\.2<..c... \ 
REMOTE 

---~ LOCAL 

FGl 

~~:ll. SG 

~ FG2 FAN ALM 

0 
(Fl) O.SA 

MAIN LINE SWITCH 

en n ~ 
lOA tar C ( 

Figure 3.1-1 Control Panel of DC Power Supply Unit 

(1) Main Line Switch (Non-Fuse Breaker) 

Supplies AC power to the unit. If one of following failures occures, it goes offG 

- Over current in the AC input 

- Over current or voltage in the DC output 

- Fan (Line-Blower) Alarm 

- Over Temperature of the heat sink or of the transformer in the DC power 

supply unit. 

(2) Fan ALM (Fuse) 

Indicates fan alarm'of the line-blowerG 

(3) Remote/Local (Switch) 

When this is set to Remote, the spindle motor starts/stops rotating in accordance 

B03P-4655-000LA .•• B 3-1 



(' 

At the time of shipment. SG and FG2 are connected with a shorting plate. 

Refer to Chapter 4.3 on the operation. 

(6) Volt ADJ (Variable Resistors) 

Although adjustm~nt should not be required, variable resistors are provided to 

adjust the -5.2, -4, ±12, -5 Vdc output voltages within the tolerance specified, 

if necessary. 

3e2 INTERFACE PCBs 

(1) INTERFACE PCB ---~- DQEMU (Bl6B-8l40-00l0A#U) 

,Drive logical addres~ 0 to 7 can be set with three positions.of the switch in 

{binary code as shown in Table 3.2-1. 

CNP44 II ..... __ C_N_P_4_S __ _ 

Drive Add,,;,, ,SwitCh (OLD) I ~ I 
u . 

Drive Address S~tch (NEW) :~.,. I 

IT @1TBI 
Switch 

CNP42 

CNP41 

Figure 3.2-1 Drive Address Switch 

" 
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303 LOGIC PCB ----- (C16B-S123-0980#U) 

Short circuits (SH09) and jumper plugs for setting sector count and changing 

interface requirements are providedo 

B02 

C02 

7 6 5 4 3 2 

5H09 (AE7) 
Interface 
Modification 

~;:~ 
~SH09(BF7) 

d 

~ 
Sector 
Count 

) 

A 

A 

B 

1 

00000000 

08 01 

09 16 
00000000 

SH09 Jumper 
plug 

( ) indicates location of short circuit on the PCBe 

Figure 3.3-1 Sector Count and Interface Selection 

Removal of the Logic PCB is required to set the sector count or change the 

interface options. This is accomplished with the extractor tools provided with 

the drive (refer to Table 1.9-1, item 4) as shown below. 
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1 e 9 MAINTENANCE TOOLS AND EQUIPMENT 

Table 1.9-1 Maintenance Tools and Equipment 

No. Tools and Equipment Specification Remark 
." 
E~ "''''"", 1 xtens10n , ___ - B660-1060-T072A#L5l0RO 20 pins 

2 ~ B660-l060-T074A#L510RO 50 pins 

3 "- .Extension Unit C960-0030-T029 

4 Extractor C960-0300-TOOl One required 

5 Oscilloscope TEKTRONIX 475, or equivalent 

6 Oscilloscope Probe TEKTRONIX P6053B or 
(XlO) equivalent 

7 Digital Multimeter 

8 Screwdriver If ~ f~4 t/i ps I g"ShfJ." Jr( ",in. 

9 Hexagonal Wrenches 
6Jl'1pt / 8 /'Sh-.n K_ 1)1;" . Metric system 

10 ;S(.ope.. P{'ob~ tiP, . ?'/exi b Ie- - 1\'\ Itl/' . 
11 

12 

13 

1-14 B03P-4655-000LA .•• B 

c: 

I 
I 
i 
I 
iii 
I 
Hi! 



( 

( 

c 

~
' Slip-on Probe Tip and Adapters 

The following tip and adapters are designed for use with 
Tektronix Miniatu Probes and accept a slip-on tip • 

./ 

I. Il' Ht··· 
• .It I I U • 

IIU av , 
~f! 

co 

cz CY 

•• aN alt illlil 
CF CI Col 

CIt CL '·.a, 
DA CM CII CT a. L.-~---' CD CE cu 

_--------- ~-J 
/-- 0 -~-~ 

" ~-- ~ / /---
.. .. 

Card Cage 

Figure 3.3-2 PCB Removal 
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Interface PCB fDQFMU) 

Interface PCB (DQEMU) 

Indicator Unit CHGAMU) 

DC Power 
Su ly Unit 

Plastic Cover 

Power Amplifier (TVHMU) 

Disk Enclosure (DE) 

Operator Panel 

Front Panel 

Servo PCB (SVIAU) 

Logic PCB (S 12398) 

R/W PCB (RFJAU) 

Hour Meter 

Figure 5.1-1 Construction of the Drive 
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D. C. VOLTAGE CHECK 

The regulated power supply voltage can be checked at connector 

CNP65. or at the test points provided (both on the card cage 

backpanel), as shown below. 

CNP65 

('\7 n4 ('\1 

V VV 

8
9 ('\6 ('\3 

Grnd .~ ~ 

(Bottom View) 

" r-I \-C-:J---4 --------:..------- - - - -

I CNP65 I C1- S,2 G 101 c::J L-I 

I I C:j -12 Grnd +5 +12 

(Top View) 



Ferrofluidic Seal 

Housing Spindle Assembly Cover 

Disk ---------

Head Arm Assem bly 

.' 

Ferrotluidic Seal 

~ Rotation 

Spindle Motor Ferrofluidic Seal Rotary Actuator 
'-------------

Figure 5.2-2 Cross Sectional View of the DE 
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Figure 5.7-3 Optional Assemblies and Component Parts 
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BH7 

0 

A 

G 

K 

rA 

B 0 

l 

14-2 

AAI 

0----- ------ ------ AA 

Note that AI and AO are skipped ' 
(3-wide PCB) 

7 ---------------------1 

AS 

BA 

BH 

Figure 14.1-2 Ie Location 

Soldering surface A (G) 

A (G) 
D(K) 

D (K) 

Figure 1401 ..... 3 PCB Pin Numbering 

1 · · B (8) 1 
2 · 3 
3 3 

9 · 9 
U 0 U 
V · V 
w. W 
X · X 
Y · Y 
Z B(H)Z 
1 · · E (L) 1 
2 · 2 
3 3 

· · · · · · 
9 · 9 
U · U 
w. w 
X 0 X 
y · y 
Z 0 Z 

· E (L) 
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3 (RFjAU) 

AAlo 
20 
30 
40 
So 
60 
70 
80 
90 
tJo 
VO 
WO 
Xo 
Yo 

AAZO 
ADto 

20 

AD 0 

AGIo 

AGZ 6 
AKlo 

AKZ 

BAI 0 
I 
I 

• 

BAZ 
BDI 0 

BDZ 

- OABI 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
0--
o 
o 
OABZ 
oAEl 
o . 

oAEZ 

oAHI 

oAHZ 
oALI 

I 
I 

bALZ 

oBBI 

oBBZ 
oBEl 

oBEZ 

2 (512398) 

9 
I 
I 
I 
I 
I -, 
I 
I 

o 

0 

o 

o 

0 

1 (SViAU) 

o o 

o o 

0 0 

0 0 

Figure 14.1-4 Back Panel Pin Numbering (Bottom View) 
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10<"111.1 A CAi3LE CO~:l~~CTOR 2IN ASSIGNL'lEi~'rS 

HIGH SIGNAL PIN LOW SIGNAL PIN 

31 1 
32 2 
33 3 
34 4 
35 5 
36 6 
37 7 
38 8 
39 9 
40 10 
41 11 
42 12 
43 13 
44 14 
45 15 
46 16 
47 . 17 
48 18 
49 19 
50 20 
51 21 
52 22 
53 23 
54 24 
55 25 
56 26 
57 27 
58 28 
60 30 
29 
59 

10.11.2 B CABLE CONNECTOR PIN ASSIGNMENTS 
". 

LO~v SIGNAL PIN HIGH SIGNAL PIN 

2 14 
3 16 
5 17 
6 19 
8 20 

10 23 
12 24 
13 26 
22 9 

SIGNAL NAHE 

TAG 1 
TAG 2 
TAG 3 
BUS 0 
BUS 1 

t BUS 2 
. "'-BUS 3 

BUS 4 
BUS 5 
BUS 6 
BUS 7 
BUS 8 
BUS 9 
OPEN CABLE DETECT 
STATUS 3 
STATUS 2 
STP.TUS 1 
STATUS 6 
STA1rus 0 
STAI1 US 5 
BUSY (NOT USED) 
UNIT SELECT TAG 
ONI'r SELECT 1 
UNI T Sr~LSCT 2 
S'rA'.i:US 7 
UNIT SELECT 4 
TAG 5 
STATUS 4 
Tl\G 4 
PO~';ER SEQUr::NCE PICK 
PO~'iER SEQUENCE HOLD 

SIGNAL NAHE 

IF WRITE CLOCK 
READ DATA 
READ CLOCK 
HRITE CLOCK 
HRITE DATA 
SEEK END 
INDEX 
SECTOR 
UNIT SELECTED 

PINS 1, 4, 7, II, 15, 18, 21, AND 25 ARE GROUND. 

--_._._----_.- ._-_._----_. 
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TPI8 
c:::::::J 

TP20 o (Ground) 

TP27 
c:::::J 

Figure 14.2-1 RVs and TPs on PCB SVIAU/Ol 

00 
TPI2 CD c:Jc:J 

~ ...... 

TPI8 
I:::::J 

®® 
TP20 

D(Ground) 

TP27 
[=:J 

Figure 14.2-2 RVs and TPs on PCB SVIAU/02 
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(3) DYNAMIC ADJUSTMENT 

No 

START 

Push the MRTZ switch on 

the PCB HGAMU 

Yes 

No 

Adjust RV3 by trial and error 
until the READY lamp on the 
operator panel light after 
RTZ operationo 

Performing RTZ operation from 
cylinder 841 repetitively, adjust 
RVl as follows. 

+2V 

( ~~W ,-)--+---t-----+-----+-+--- OV 

~/ 
-2V 

T. = _1_:t 2% 
T:I 5.8 

Figure 14.2-4 Dynamic Adjustment of Servo Circuit (Sheet 1 of 3) 
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No 

No 

Repetitive seek operation 
with difference 6 

from Sheet 3 
Yes 

No 

Repetitive seek operation 
between cylinders 384 and 
640 (difference 256) 

CP. ABW (POSN) 

RVIO 

,----. ... ..... __ .. ."..-

Good -----I 

~ ,L-___ -..Ir 
I ISms ± 0.2 ms I 

CP.ABW . 
(POSN) ~\ ____ ~-+~~+-__ ~~~_~~ 

0116 <,\~-tf 

NG NG Good 

Figure 14.2-4 Dynamic Adjustment of Servo Circuit (Sheet 2 of 3) 
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No 

to Sheet 2 

14-14 

Verify stability of Seek 
operations 

Yes 

END 

Verify stability and vibration 
while performing seek operations 
by varying seek distance and 
time interval. 

CP .AL3 (FNPOS) 

less than 0.4.Vo..p 

less than 1.0 Vo-p 

Figure 14.2-4 Dynamic Adjustment of Servo Circuit (Sheet 3 of 3) 
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9.2 SERVO FORMAT 

The two-phase composite servo signal is pre-recorded on the bottom servo surface. 

This signal is read by the servo head, -and the index signal, secto~ count clock 

signal, read/write PLO signal, and two types of position signals, 90 degrees out of 

phase with each other, are generated. The two-phase servo signal makes the 

effective track width of the servo signal (29~m), one-half of the actual track 

width (58~). 

I d pulse r-- n ex 

Track abbreviation 

I 

02 

N NS SN NS S N 

01 

N NS SN NSS N 

E2 

N INs SN NSS 

El 

N INs SN NSS 

02 

N NS ~N NS S N 

Servo head gap position 

I I 

r-

NS S N NS S N NS SN NSS 

~S S 

INS~ 

J J 

r-

N NS S N ~S SN ~SS I 
I.-

1 
r-

N NSS N NSS N NS ~N NSS I 
1..0 I 

r- r 
N NSS N ~S ~ N ~S SN ~S S I 

1..0 

1 
f ~ 

N NS S N NS SN NS S 291lm 

I -
I I 

Figure 9.2-1 Magnetized Pattern of Two-phase 

Servo Signal and Read Signal 
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r- Sync pulse 

.-- Odd 1 pulse 

r- Even 1 pulse 

r- Odd 2 pulse 

[EVen 2 PU 

j " A j 
V V V ~ 

f\ " j 
V V ~ J~ 

11 11 
V V V ~ 

f\ J\ ~ 1 
V V ~ V 

2.152."S 

One servo byte 
= 4 data bytes 
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Index pulse pattern 

Each area is identified by the index pulse (O:present, 1: sbsent) preceding the 

sync pulse. The valid index pattern, detedted once per rotation, inoicates the 

physical starting point. Inner Guard Band 1 and 2 and the Outer Guard Band are 

written everY 64 servo bytes;. this means that there are 110 locations at which 

these patterns are written. However, if any of the 110 locations coincides with 

the location at which the valid index pattern is written, the valid index pattern 

is effective. 

o o 

Valid index pattern 

o o 

hmer Guard Band 2 pattern 

o o o 

Inner Guard Band 1 pattern 

o o 

Outer Guard Band pattern 

Figure 9.2-4 Index Pulse Pattern 

9-6 B03P-4655-0001A ... B 



(" 

( 

2.4 INDI CAT OR UNIT RG~~J (B16B-7830-0010~AU) 

These switches and indicators are provided for aiding maintenance, and are 

shown in Figure 2.4-1·. 

Mode Switch 

Unit Status Indicators 

ONCY LED 

FALT LED 

- .... ". (.).,. ~ FP r... r I f' are.' (:).:;.. i 

u.R.br- lAt\;i Re\4.J.~ 
Ace t - ~«e5'S 

ON </t.. On. (7 ( t ~ d'f ~ 

Ccec..rS 
F6.~lt 

(-S-<> rc-PS Ree~r~ 

Figure 2.4-1 Switches and Indicators 

(1) Unit Status Indicators (LEDs) 

Indicate Unit Status as shown in Table 2.4-1. These statuses are also issued 

to the controller as States 0 to 4 when both Tag 4 and 5 are false if this 

feature is utilized. 

Refer to item (2-1) ~ (2-5) in Chapter 6.4 for detailed descriptions of each 

state. 

Table 2.4-1 Unit Status Indicators 

Name of LED Color of LED Content 

OROY Green n_': .. Ready "' ......... 

ONCY Green On Cylinder 

ACCK Red Seek Error (Access Check) 

FALT Red Fault 

( 

c. 

( (. , 
FPT Yellow Write Protected (File Protect) 

32 B03P-46SS-0002A ••• Dl 
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15.2 ERROR STATE 

The disk unit and the control unit will issue the following statuses. 

Table 15.2-1 Error Status 

NOT READY Not Ready status indicates disk drive is not ready 

FAULT Fault status .indicates a fault condition has occurred in the 
unit 

SEEK ERROR Seek Error status indicates a seek error has occurred in 
seek operation 

READ ERROR Read Error status indicates a data error has occurred in 
read operation 

AM MISSING AM Missing status indicates that AM (Address Mark) has not 
found in read operation 

Maintenance Personnel can see the unit status and error state on the Indicator 

Unit (HGAMU) and the Operator Panel. Refer to Section 3.7 for detailed unit 

status and error state, and how to know the error state by unit state indicators 

(colored LEDs) , state indicators (7-segment LEDs) and state switch (Toggle 

Switch) mounted on the Indicator PCB. 

The "trouble shooting guide is provided with the Error State which is defined by 

indicators on the PCB and the Operator Panel. 

The Error State is shown in Table 15.2-2. 

15-2 B03P-4655-000lA ... B 

(' 

'4 



to 
o 
w 
"'d 
I 

.f:'-
0'\ 
V1 
V1 
I 
o 
o 
o 
~ 
. 
to 

...... 
V1 
I 
w 

.. "'" 

Table 15.2-2 Error State 

Indicator Unit (HGAMU) 

Error 
Status 

State Indicator Lamp 
Unit State Indicator r-------.---------~------~ 

(LE~s) State 
~----~-~--~----~ ~abc 

URDY AGCK· FALT Switch 

Off 

Not Ready Off o 

Off 2 

On 1 

On 1 

On 1 

On 1 
Fault 

On 1 

On 1 

On 1 

On 1 

On 2 
Seek error 

On 2 

Read error -

AM Missing -

Lamp 1 
Bit 

124 8 

Lamp 2 
Bit 

1 2 4 8 

- - - 1 - - - -

- - - - 1 - - -

1 - - - - - - -

- 1 - -

- - 1 - - - - -

- - - 1 - - - -

- - - - 1 - - -

- 1 

- - 1 -

- - - 1 

- 1 - - - - - -

- - 1 - - - - -

Indicators on the 
Operator Panel 

Fault Power on Ready 

Off Off 

Off 

Off 

On 

On 

On 

On 

On 

On 

On 

On 

Figure 

Power Alarm / I 
Hall A1arm~ Not Ready 

DE Sequence Check 

15.4-1 

Index Check 

Control Check 

Multi Head Check 

Head Short Check 
15.4-2 

Write Current On Read Check 

Write Transition Check 

Delta I Write Check 

Servo 'Off-Track 

Access Timeout Check 

Over Shoot Check 
15.4-3 '-::) 

~ 
~ 

Read Error 15.4-4 

AM Missing 15.4-5 



., 

PO~';ER SEQUENCE IS REQUIRED WHEN THE REI'lOTE/LOCAL S1'lITCH ,1 

ON THE PO~~ER SUPPLY UNIT IS SET TO REHOTE. IN THIS !·lODE ,("., 
WilEN THE CONTROLLER SETS THE PICK AND HOLD LINES TO - ' 
GROUND THE FIRST DRIVE'S SPINDLE STARTS ROTATING IF THE 
START SWITCH HAS BEEN PRESSED.' APPROXIl1ATELY FIVE SECONDS 
LATER THE PICK SIGNAL IS TRANSFERRED TO THE NEXT DRIVE, 
~~D THIS IS REPEATED UNTIL ALL DRIVES ARE SEQUENCED UP. 

'. t'1HEN BOTH SIGNALS GO FALSE, THE SPINDLE STOPS ROTATING. 
IF THE HODE SWITCH ON THE POWER SUPPLY UNIT IS SET TO 
LOCAL, EACH START ffiiITCH MUST BE PRESSED MANUALLY TO 
START THE SPINDLE ROTATING. REFER TO FIGURE 10.12-14 • .... 

10.11.4 A - CABLE OUTPUT SIGNALS (GATED BY UNIT SELECTED LINE IN 
THE DRIVE) 

10.11.4.1 STATUS 0 TO 7 

THE STATUS 0 TO 7 LINES INDICATE STATUS INFORl1ATION DETER~ 
l-1INED BY CO!olBINATIONS OF TAG 4 AND TAG 5 SIGNALS. INFORHA~ 
TION AVAILABLE IS SPECIFIED IN TABLE 10.11-2. 

TABLE 10.11-2 STATUS 

J :i'AG 4 I FALSE I TRUE I FALSE I TRUE I 
I---------I-----~-------I--------------I---------------1-----------------1 

I--::~~-=--I----::~~~----I-----::~~~----I-----::~~~------l-----:~~~--------I.I 
I STATUS I UNIT STATUS I SECTOR STATUS I liRITE/READ J ACCESS STATUS I 
I I I r CHECK STATUS I I " 
1---------1-------------1--------------1---------------1-----------------) I 

. I 0 I UNIT READY r SECTOR 1 J INDEX CHECK I DE SEQUENCE I f 
J I I I I CHECK I 
1---------1-------------1--------------1---------------1-----------------1 
I 1 I ON CYLINDER r SECTOR 2 I CONTROL CHECK r ACCESS TI~1E-OUT I 
I I I I I CHECK I 
I---------I-------------I-~~-----------I---------------1-----------------
I 2 I SEEK ERROR I SECTOR 4 I HULTI HEAD I . OVER SHOOT 
I . I I I CHECK I CHECK _ .J 

I-.:..-·:..--~-- J ------~-------I--------------I---------------I-----------------
I 3 1 FAULT I SECTOR 8 J HEAD SHORT I REZERO MODE 
I I I I CHECK I LATCH 
1---------1-------------1--------------1---------------I--------~--------
I 4 I tiRITE I SECTOR 16 I WRITE CURRENT I SERVO LATCH 
I I PROTECTED I I ON READ CHECK I 

Q 1---------1-------------1--------------1---------------1-----------------I 5 I ADDRESS 'I SECTOR 32 I t'1RITE TRANSI-I LINEAR HODE 
, I I HARK FOUND I I TION CHECK I LATCH 
1---------1-------------1--------------1---------------I---------~--~----I 
I 6 I INDEX I SECTOR 64 I DELTA I I CONTROL LATCH J 
I I I I 1-1RITE CHECK I I 
I---------I-----~-------I--------------f---------------1-----------------1 
J 7 I SECTOR I SECTOR 128 I SERVO OFF- I WAIT LATCH I 
I I I I TRACK " If"";' 
-----------------~--------------------------------------------------------1 
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( 
1'iHEN BOTH Tl\G 4 P .. ND 5 ARE FALSE 1 STATUS 0 - 7 Il:DICATE 
THE BASIC INFOR~ffiTION REQUIRED FOR THE SEEK, R~~D A~D 
,\'lRITE OPERATIONS. 

• 
10.11.4.2.1 UI·IIT REPJ)Y (STATUS 0) 

WHEN THIS SIGNAL IS TRUE AND THE DRIVE IS SELECTED, 
THIS SIGNAL INDICATES THAT THE DRIVE HAS REACHED THE 
RATED SPEED. 

10.11.4.2.2 ON CYLINDER (STATUS i) 

INDICATES THAT THE HEADS ARE LOCATED ON THE Sl?ECIFIED 
TRACK. THIS SIGNAL GOES FALSE FOR APPROXIHATELY 3 11S 
AT THE BEGINNING AND AT THE END OF THE OFFSET OPERATION. 
FOR A ZERO TRACK SEEK, ON CYLINDER ~~ILL GO FALSE FOR 
H2\X. 10 uS. 

P~FER TO FIGURES 10.12-3 ArID -7. 

10.11.4.2.3 SEEK ERROR (STATUS 2) 

INDICATES THAT A SEEK ERROR HAS OCCURRED. IN THIS CASE, 
ON CYLINDER DOES NOT GO TRUE. THE SEEK ERROR IS CLEARED 
WHEN AN RTZ (TAG 3 AND BUS 6) IS RECEIVED OR BY PUSHING 
THE FAULT CLEAR S~vITCH ON THE OPEPU\TOR PANEL OR I·Ll\INTE
NANCE-AID BRTZ S11IT'CH ON THE STATUS DISPLAY PCB. THE 
SEEK ERROR STATUS IS DEFINED AS FOLLO:'lS: 

1. 

2. 

3. 
4. 
5. 

SEEK OR RTZ OPEHATION IS NOT COl-1PLETE ~'JITHIN l'HE 
SPECIFIED TIHE. 
HEADS TRAVEL TO A POSITION OUTSIDE THE RECORDING 
AREA. 
AN ILLEGAL CYLINDER ADDRESS IS ISSUED TO ::HE DRIVE 
HEAD OVERSHOOTS TO AN UNSPECIFIED CYLINDER iiDjJRESS 
SEEK COr·U1AND IS RECEIVED BY THE DRIVE DURING THE 
NOT ON CYLINDER STATUS, WHEN THE HEADS ARE IN 
NOTION, OR DURING A WHITE/READ OPERATION. 

.J-

10.11.4.2.4 FAULT (STATUS 3) 

IF ONE OF THE FAULT CONDITIONS OCCURS, WRITING IS IMME
DIA1'ELY INHIBITED l-~ND 7'HE FAULT SIGNAL IS ISSUED TO THE 
CONTROLLER e 

-P~-H (-( T---....-O-R-A-W-P·.j--u-N--a-. ---------.--~E=-V:---; 
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;. 

OPER.t;.::c IO~;S: 

1. FAULT CLEAR ON TAG 3 AND BUS·4 
2. FAULT CLEAR 8"lITCH ON THE OPERATOR PANEL 

, ,.- - r'" 
•• "% 

3. PUSHING ON THE HAINTENANCE-AID MRTZ S~'lITCH ON ;1;~I8 
STATUS DISPLAY PCB 

4. SHI~CHIHG OFF THE PO~'lER rl'O THE DRIVE 
5. STOPPING ROTATION OF THE SPINDLE ~OTOR 

FAULT STATUS TURNS ON THE CHECK LAHP ON THE OPERATOR 
P,,~'~~1EL AS HELL AS ?·;AINTENANCE AID LED ON THE PCB. 

10.11.4.2.5 WRITE PROTECTED (S~ATUS 4) 

INDICATES THAT THE DRIVE IS IN THE 11RITE-PRO rl\EC'i'ED nODE. 
THE WRITE-PROTECT FUNCTION IS ENABLED BY THE FILE PRO
TECT S~'JITCH ON THE OPERATOR PANEL, AND BECOHES ACTIVE 
WHILE THE DRIVE IS NOT SELECTED. IF THE DRIVE IS SE
LECTED AND THE WRITE-PROTECT-FUNCTION IS DESIRED, THE 
DRIVE HUST BE HOHENTARILY DESELECTED. 

10.11.4.2.6 ADDRESS MARK FOUND (STATUS 5) 

ADDRESS ~1ARK FOUND IS AN 8-BYTE PULSE WHICH IS SENT TO 
THE CONTROLLER AT LEAST 2 BYTES AFTER THE RECOGNITION 
OF A 3-BYTE DC-ERASED AREA. . 

10.11.4.2.7 INDEX (STATUS 6) 

INDEX I"lARK IS DERIVED FROM THE SERVO INFOE;"iATION. IT 
OCCURS ONCE PER REVOLUTION AND IS USED FOR REFERENCE 
IN WRITE/READ OPERATION. 

REFER TO FIGURE 10.12-15 FOR THE TIMING OF INDEX AND 
SECTOR. -

10.11.4.2.8 SECTOR (STATUS 7) 

-. THE SECTOR HARK IS ALSO DERIVED FROM THE SERVO INFORr.1-
ATION. THE NUMBER OF SECTORS PER REVOLUTION IS SELECT
ABLE BY 15 JUl1PER PLUGS AND IS DETERt"lINED BY COUNTING 
BYTE CLOCK. THE SHORT CIRCUITS ARE LOCATED ON THE 
LOGIC PCB. EACH PIN OF THE SHORT CIRCUIT REPRESENTS A 
BIN1\.RY NUHBER HINUS 1 OF BYTE CLOCK TO BE COUNTED IN 
EACH SECTOR. . 

10.11.4.3 SECTOR STATUS (STATUS 0 TO 7) 

INDICATES THE CURRENT SECTOR ADDRESS FROM 1 TO 255 IN 
THE DRIVE. REFER TO FIGURE 10.12-15 FOR TINING OF SECTOR 
ADDRESS. 

------------------------_--_-_-_-_-_-_-_-_-_-_-_-_-_~~1~2~4_S_:_:_~_~~_:_;5_~_~_;_;_-_o~_~_o ______________ ~I_~_E; __ (~1 
- I 
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f! ·)ICliTES THE FAUL'r STATUS ~';HILE IN THE ~'JRITE OR RE~~:D 

OFEHATION. '~dHEN ONE OF THESE conDITIONS OCCURS IN TEE 
DRIVE, THE FAULT SIGNAL IN_THE UNIT STATUS IS ISSUED AS 
A SUHHARY TO THE CONTROLLER. IT CAN BE CLEARED BY A Fl\ULT 
CLEAR SIGNAL FROH THE CONTROLLER. 

lO.11.4.4.1-INDEX CHECK (STATUS 0) 

INDICATES THAT THE INDEX SIGNAL IS NOT DETECTED WHERE IT 
SHOULD BE OR ~L?\'S DET?CTSD ~'niE2S IT SHOULD NOT HAVE 3EEN 
hH ILE l?j~1{.c'OR:·1 I ~'~G hRI '). -~/RE}\D G_''-~~:{~Yi.i 101-; S. 

10.11.4.4.2 CONTROL CHECK (STATUS I) 

THE FOLLO~'lING FAULT CONDITIONS CAUSE CONTROL CHECK. 

1. WRITE AND READ GATE A.,.1{E ISSUED AT THE SAi·IE TINE. 
2. 'WRITE OPERATION DURING OFFSET I'JODE. 
3. WR·ITE GATE IS ISSUED IN THE WRITE PROTECT HODE. 

10.11.4.4.3 HULTI-HEAD CHECK (STATUS 2) 

INDICAr.I'ES THAT TI'~O OR I,lORE HEAD IC I S ARE SELECTED SII'iUL
TANEOUSLY. (ONE DE HAS FIVE HEAD IC'S AND FOUR HEADS 
ARE CONNECTED TO ONE HEAD IC.) 

<: 10.11.4.4.4 HEAD SHORT CHECK (STATUS 3) 

INDICATES THAT ABNORl1AL CURRENT NAS SE~~SED IN 'THE hiRITE 
SELECT LINE DURING ~-~RITE OPERA'I'ION. 

10.11 .4 .4 .5 l'iRITE CURRENT ON READ CHECK (STATUS 4) 

INDICATES THAT WRITE CURRENT h1.~S SEl'~SED DURING A READ 
OPERATION. 

10.11.4.4.6 WRITE TRANSITION CHECK (STATUS 5) 

I:NuICATES THAT 1-lRITE CU}L-qEI.JT HAS NOT BEEN S~~-ITCHED FOR 
WRITING DATA. THE DETECTION IS CONTINUED FROM BYTE-8 
AFTER WRITE GATE IS TRUE UNTIL THE END OF THE WRITE 
OPERATION. 

10.11.4.4.7 DELTA I WRITE CHECK (STATUS 6) 

INDICATES THAT AN ABNORHAL I'TRITE CURRENT \'lAS SENSED IN 
THE INNER HEAD OR OUTER HEAD. 

REV 
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I:IDICliTES THE FOLLO~iING FAULT CONDITIONS. 

1. THE nEAD IS +-100 MICRO INCHES OFF 'rHE DESIRED 
TRACK DURING THE \'lRITE/READ OPERATION. 

2. WRITE/F~AD GATE IS RECEIVED BY THE DRIVE DURING 
NOT ON CYLINDER STATUS, HEADS IN MOTION OR SEEK 
ERROR. 

INDICATES ACCESS STATUS OF THE HEAD IN SEEK l-...ND RTZ 02}-~?U\'

TION. IT ALSO INDICATES START AND STOP SEQUENCE OF THE 
SPINDLE HOTOR. 

10.11.4.5.1 DE SEQUENCE CHECK (STATUS 0) 

INDICATES THAT AN ABNORi1AL START/STOP SEQUENCE OF THE 
DE OCCURRED IN THE DRIVE. 

IT CANNOT BE CLEARED BY THE FAULT CLEl\R SWITCH ON THE 
OPERATOR PANEL OR FAULT CLEAR SIGNAL ON THE INERFACE 
'BUT ONLY BY S'llOPPING ROTATION OF THE SPINDLE. 

10.11.4.5.2 ACCESS TIME-OUT CHECK (STATUS 1) 

DURING AN RTZ OR SEEK OPERATION, ON CYLINDER FAILED TO *.'.:.'.r 
APPEAR WI~HIN 250 MS +-30% AFTER ACCESS START. IT CAN .~ 
BE CLEARED BY RTZ OPERATION. 

10.11.4.5.3 OVER-SHOOT CHECK (STATUS 2) 

INDICArrES THE HEADS GO PAST THE DESIRED TRACK DURING 
SEEK OR RTZ O?ERATION OR GO INTO THE GUARD BAND DURING 
A SEEK OPERATION. 

IT ALSO INDICATES THAT THE HEADS ARE HOVING AT ABNOR!·lAL ] 
SPEED DURING RTZ OPERATION. 

OVER-SHOOT CHECK CAN BE CLEARED BY RTZ OPERATION. 

10.11.4.5.4 REZERO MODE LATCH (STATUS 3) 
SERVO LATCH (STATUS 4) 
LINEAR MODE LATCH (STATUS 5) 
CONTROL LATCH (STATUS 6) 
WAIT LATCH (STATUS 7) 

THESE FIVE LATCHES OBSERVE THE SEQUENCE OF SEEK AND RTZ 
OPERATIONS. ~'lHENEVER AN ERROR OCCURS DURING SEEK OR 
RTZ, THE CONTENT OF THESE LATCHES A~E FROZEN AT THAT 
TIME, SO THAT THEY ARE BENEFICIAL FOR ERROR ANALYSIS. 
THEY Cl\N BE CLEP-.RED BY RTZ OPERATION. THE RELATIONSHIP_. 
BETI1EEN ACCESS STATE AND THE CONTENTS OF LA~CHES IS ~ 

_____ =--_- __ SliOON~~N T::J::r; :~:~~~~~ 1~~~1 1 Id 
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, . .' • c . ..., 
"" -'-.------c-:--~---- -- -1 

7nBLE 10.11-3 ACCESS STATES. 

--~~----------------------------------------------------------------~---
I REZERO I SERVO I LINEAR I CONTROL I t'lAIT . I·, , . I .' 
I NODE I LATCH I HODE ) LATCH. ' I LATCH I " ~ ~ I· 
I LATCH . I ' , I LATCH I ; .' I I I STATE I l-10DE I 
1--------1-------1--------1---------1-------1-----------------1-------1 
I 0 -0,1 0 1 0 I 0 I 1 I vlAIT -STATE I RESET I 
1--------1-------1--------1---------1-------1-----------------1-------1· 
I 0 I 0 I 0 1 0 I 0 I START RTZ 1 I 
1--------1-------1--------(---------1-------1-----------------1 I 
I 1 I 0 lor 0 I 0 I I,10VE IN ~ . I I 
1---------- r -------- {--------- 1--------- (-------·-(-----------------1 I 
I 1 J 0 I 0 I 1 I 0 I TURN AROUND I I 
1--------1-------1--------(---------1-------1-----------------1 RTZ I 
I 1 f 0 I 1 I 1 I 0 I 1-10VE OUT I I 
1--------1-------1--------(---------1-------1-----------------1 I ~ 
I 0 1 0 I 1 1 1 I 0 1 RTZ LINEAR HODE I. I 
1--------1-------1--------(---------1-------1-----------------1 I 
I 0 I 1 I 1 I 1 I 0 I ON TRACK I I 
I--------I-------I------~~I---~-----I-------I-----------------1-------1 
I o· I 1 I 0 I 1 I 0 '1 ACCELERATE I I 
I--------I-------I~-------I---------I---~---I-----------------1 I 
I 0 I 1 I 0 I 0 I 0 I DECELERATE I I 
f--------I-------I--------I---------J-------I----~------------1 SEEK I 
I 0 I 1 I 1 I 0 I 0 I SEEK LINEAR MODEl I 
I~~------I-------I--------I---------I-------I-----------------1 I 
I 0 I 1 I 1 I 1 I 0 I ON TRACK I I 

10.11.5 B - CABLE INPUT SIGNALS 

10.11.5.1 vTRITE DATA 

CARRIES NRZ DATA WHICH IS TO BE WRITTEN ON THE DISK 
SURFACE AND 1·1UST BE SYNCHRONIZED WITH WRITE CLOCK. REFER 
TO FIGURE 10.12-16. 

1,0.11.5.2 WRITE CLOCK 

WRITE CLOCK IS A RETURN SIGNAL OF THE IF l'lRITE CLOCK 
ISSUED FROM THE DRIVE AND MUST BE SYNCHRONIZED WITH THE 
NRZ WRITE DATA. REFER TO FIGURE 10.12-16. . 

10.11.6 B - CABLE OUTPUT SIGNALS (ON CONTINUOUSLY EVEN THOUGH THE' 
DRIVE IS NOT SELECTED) 

10.11.6.1 IF WRITE CLOCK 

USED BY THE CONTROLLER TO SYNCHRONIZE WRITE DATA AND WRITE 
CLOCK. IT IS SYNCHRONIZED TO THE SERVO PULSE iiHILE IN THE 
l'lRITE OPERATION AND TO THE RAl\, DATA IN A READ OPERATION. 
REFER TO 10.11.5.2 AND FIGURE 10.12-16. 
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