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INTRODUCTION

oo
R

1.1 INTRODUCTION

fhis chapter includes peneral informato sut the RAGH
Disk Drive, a simplified block diagram of system func-
tions and their relationship 1o one another as well as a list
of related RAGO documentation,

via a4 single s :
drive atiached m a mxd»mﬁ G yc% e Vi ia the U!‘A ‘?0 %Di
onteolier 15 the prirnary svstems applic

MOTE
The RAGO disk pack formatting information is
protecied wider the copyright aws,

S’ Df¥gital Fuipment Corporation 1953

The RAGC operates with 3 RAGO-P pack
- five platters (three data platters) wi
faces for data recording. Track servo fnia‘zr"‘*af,,or iz p
orded on eack surface. The servo information is i
1 with the data arez at the sector %.‘oum,

o information may nat be reerecor

The servo iz\f:.zsm;azi(m

R



1.3 RAGH BLOCK THAGRAM
Figure 1-1 shows a block diagram of the RASO disk d rive
and its foliowing functions.

# Fromi paael - controls and displays the siate of the
drive.

¢ Port A and Port B connectors ~ conaects the S0 ca-
bles to the backplane madule

® Drive logic module ~ allows the drive 1o execuls ail
the drive commands.

* SiH moﬂuir - contrils communication beiween the
! smtrolier and the dvive elecironics.

® Post f%m;} data separstor module - conirols the read-
ing and writing of data.

mo duges se&rrﬁd 0 ai*s(,«se 21 im p. ovi dts the cable
extions {0 the other units within the RASD Disk
i)rw’u. It haz no active components,

® Preamp module - provides the means 1o receive the

vead signal from the read/write heads, amplify the
signai, and wvi it 1o the DC?\'//s:’l’zj,, data separator
maoduie. 1t also | i*de, write current drivers and
head select %ijg,j;:,

® Positioner assembly — bads the heads and moves
them o the correct location on the disk pack.
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INTRODUCTION

Spindle assembly ~ spins the disk pack.

Capacitor sssembly - supplios wegalated power (o
the heatsink module in conjunction with the trans-
former assernbly

Transformer assembly - supplies uoregulated raw
power (o the capacitor and regulator modules.
Power switch assembly ~ supplics input ac power 10
the tramsformer assembly,

Heat sink module - provides the power and control
for both the regulator gad muvtor conteo] medules, Tt
also provides power to the backplane module

Hegulator meodale - takes the unregulaied power out-
put from the capagitor/rectifior assembly and regu-
lates it at the heatsink module to the corrent voltages
required for the RAG( logic,

Motor control module - controls both the spindle and
the linear positioner motors,

RA60 RELATED DOCUMENTATION

DIGITAL customers may order the following tist of RAG0
refated mangals from the Accessories and Supplies Group.

&

&

%

RAGO User Guide (EK-OR ARG
RA60 Service Manuc! {(EX-QRAG0-5Y)

RA50 Hlustrated Paris Breakdows
(EK-ORAG0-1P)

HAGH Mainienance

e (A A-MBBOA
Maintenance Guide Looseleaf Binder
{AV-LIBOA-TK)

UDASO Maintenance Documentation Kit
(OPS04-GZy*

* This kit consists of a small looseieaf binder, the UDAS0

Mainienance Guide, and the cu

al maintenance guides

for disks that operate on the UDASO Controller.

gt




INTRODUCTION 5

Within the United States, DIGITAL Customers may order
the above manuals from the Accessories and Supplies
Uroup over a tll free number (800-258-1710). Orders by
mail should be addressed to one of the following primary
distribution centers,

Northeast/Mid-Atlantic Region

Accessories & Supplies Group
L otton Road

MNashus, WH. 03060
Tel 6033-884-51 11

Ceniral Region

Acessories & Supplies Group
103G B, Remingion Road
Schavmberg, Hiinois 60195
Tel 312-640:-3612

Western Region

Accessonies & Suppies Group
Moffers Park Warehouse

£32 Fast Caribbean Dirive
Sunayvale, CA 94086

Tel: 408-734-9125

Ouitsisfe the United States regional areas,
DIGITAL offices.




& INTRODUCTION

Interzal Digital Fquipment Corporation customers should
order the RASOD User Guide, the RAGO Service Manual,
and the RAS0 fllustrated Parts Breakdown directly from
Printing and Circulation Services, Order the RA6C Main-
tenance Guide, the Maintenance Guide looseles! binder,
and the UDA3D Maintenance Documentation Kit from
the Softwars Distribution Center.



REMOVAL AND
REPLACEMENT
PROCEDURES

2.1 INTRODUCTION

This chapter describes the RASD part removal and re-
placement procedures. It includes the power precautions
that should be observed before replacing field replaceable
units {FRUs). It also supplies a RAGD FRU hst, their part
numbers, a diagram showing the major FRU locations and
a replacement sequence flow chart showing which order
the FRUs should be removad.

2.2 POWER PRECAUTIONS

Since hazardous voltages are present inside this equipment,
servicing should be performed only by qualified service re-
presentatives. Bodily injury or equipment damage may re-
sult from improper servicing,

WARMNING
Always remove pewer from the unit before re-
placing interaal parts or cables.

2.2 REMOVING POWER FROM THE DISK DRIVE
Before replacing assemblies in the RAG0 Disk Drive, the
disk should be spun down and the ac line power removed.
Use the instructions in the following two paragraphs.

2.3.1 Removing Power From Drive Internal Assemblies
Te remove power 1o everything bot the power supply,
switch off CB1 at the rear of the RAGO Disk Drive.

2.3.2 Hemoviag Power From The RAG0 Power Supply
To remave power to the RAGD power supply, unplug the
ac cord from the receptacte on the power contral unit at
the botiom of the RAG(D cabinet.
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Table 21 RAGGFRU List (Cont)

Part
MNaumber Description

70-18461-01  R/W Head A-up
To18461-02 R/W Head A-down
70-18461-03  R/W Head B-up
TE-1R465-04  RAW Head Bedown
70-12473-01  Switch plate assembly

70-18474-01  Power module assembly
T0-18476-0F  Cap/rectifier assembly
T6-18477-01  Transformer assembly
70-19049-G1  Logic cable
76G-19052-01  Operator control panel oat

e 70-19053-01  Pre/postamp interconnect cable
TO-19454-01  Positioner power harness
T0-19055-01 DO spindle motor power har

S T0-19056-01 DO spindle metor positioner
70-19057-01  DC power harness

T0-19058-01 DO unregulator harness
T0-19065-01  Spindle ground harness
T0-19066-01  Positioner ground harness
Fo19086-01 DO fan harness

2.5 SPECIAL TOOLs
Table 2-2 lists the special tools required to maintain the
RABD disk drive.




i0 REPLACEMENT PROCEDURES

Table 2-2  Spevial Tools

Parxi
PMumiber Brosgription

Wrench 97, hex adapter, torque
Wreach, cam-over {orque

29-243192-00

19-24183

G741 o0 Serewdriver, flat i
29-24195-0G Handheld terminai service kit
E9-2487 200 Hesd insertion tool
292467100 Head separator {col

i
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REMOVAL AND
REFLACEMENT PROCEDURE

r~READ/WRITE HEADS
- BEZEL
~FRONT PANEL
AIR FILTER ASSEMBLY
L.?Q.SKWELL ASSEMBLY
FSP!Nf}LE ASSEMBLY
~POSITIONER ASSEMBLY
§»-~§3E(’K ASSEMBLY
L"‘"SWETCH PLATE ASSEMBLY
~-HOME SWITCH ASSEMBLY

R EAR FANS

= COMTROL PAMEL SWITCH CAPS
= CONTROL PAMEL LAMPS

Figure 2-2 Segquential Part Removal
and Replacement {cont.}

NOTE
Refer to the HAS0 Service Marnual for a
detailed description of the removal and
replacement of the major FRUs contained
within the RA60 Disk Drive,

5 15
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DRIVE-RESIDENT
DIAGNOSTICS

3.1 INTRODUCTION

This chapter describes the RASG Girmware diagnostic ca-

pahih ties, how to run the drive-resident diagnostics, and
splains cach test

3.2 FUNCTIONAL AND DHAGNOSTIO
FIRMWARE

Funcrional and disgnostic firmware are two separaic s
ware moduif-:, in the RAG0 Disk Drive. The functional fir-
o fault monitoring  ane mierface
ations. The drive is operating ia an on-
y the functional firmwarg is controdling the
The drive is operating tn an off-line maode
zontrol of the diagsostic firmware. This

}iﬁff BRI
drive opera fé:.m
when it i and
firmware controls alt drive-resident tests and utility pro-
Braims.

3.3 THE DIAGNOSTIC TERMINAL

A field service dia gmst;c terminal used to communicate
with the RAGQ drive s stocked with every spares kit, Re-
fer 1o Figure 3-1. The terminal contains a two-level LED
display and a keyboard. The dmp!‘.y holds a mazimum of
37 characters at one time while an intcrnal buffer stores
2K characters for the display. The keyboard contains a
standard ASCH set o '*sroh%numsm: characters. The lar-
ger character on ea L keyhutton is the default character
displayed when the button is pushed.
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DRIVE-RESIDENT DIAGNOSTICS

34 SHUTEKEYS

The three charactars shown on any kevbutton correspond
10 one of the three shift keys on the righf side of the termi-
nal, When the upper shift kev on the terminal is pushed
\.muhwnmuﬁ;} with a key baard bautton, the lefi-most char-
acter is displaved.

For e»dmph,,, when the middle shift key and the nuomber
five kevbwtion are pushed simultaneously, the leiter K is
displayed, Pushing the lower shift key and Lz;e zera keybut-
ton results i the ivtzg:r Q being displayed.

35 CONTROL CHARACTERS

A control character {e.g. ACY is obtained by using the
CTRL kay, ¢ de shify }d*yc and the appropriate letter
key. Push the CTRL key and one of the shift keys simuita-
necusiy with the appropriate leiter key.

Example: A A i desired. The following steps should be
used:

1. Push the CTRL key.

Push the upper shift key on the right-hand side of the
terminal,

fad

Simultaneously push the number two key with the up-
per shift key,

6 CONTINUE (CONTY AND CLEAR (CLR) KEYS
he X-On, X-Off feature is enabied when power is applied
to the terminal. The CONT key disables ﬁ% gutomatic X-
: On, X-OfT feature while the CLR key m«;vaéim it. Keep-
g this Teature in automatic allows the display ?m;fm* m
‘ i and then to automatically transmit a signal (X
the microprocesser. This signal stops all tran: ,us%éx:vﬂ cf
data to the display buffer until the buffer is unloaded. At
this time, the terminal automatically sends an X-Off signal
to re-enable transmission.

Lad

y,,
A
%




display buffer of the wr-
Gll, an agion H-OEl el
Le buffer, The X0 k
B onew i

¥ is
TTaion avon

stic testing and the n@»ﬁgﬁfs. ’

display and ly scroll

ihé buffer.

35 i:éfi ETE i(iﬂi

RUN ZIAFLFALG

The cemmand RUN DIAG is now input corssctiy.

DISPLAY SCROLL SWITCH
S.‘y 8 1§ w."-za 1& i
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518 BREAKEKEY

The break key transmits a break character when puahw
lis purpose 15 the same 25 2 VI100 break key. It is not
ased in RAGY diagnostic operation,

311 CRKEY{CARRIAGE RETURN}
This kay is pushed sfter typing & command string. 1t s the
same as the carriage return key on 2 computer termimal,

312 ESCAPEKEY

This kuy wrassmits an escape character when pushed. tis
purpose is the same as a VT100 escape key. It is not used
i RASD diagnostic operation.

312 POWERING UPTHE DRIVE

Apply power 10 the drive so that it can run a power-up test
seguence. The sequence conssis of varigus hardeore tesis
with static master logic. The front panel tzgi’ais urn ssn
when the masdwr‘ t%i& are being exes

completion of t :
front panel {gh a.zuv*g mf The run light will iU‘ic;ﬁ £
untit the drive has venf’ ed that the spindle haa smppec.
The cover will romain bcked uotld the ren :
the fauit tight is on, all or part of the pawe:
has faifled. Chapter 4 of this manual contaios th
shcmmg procedures enabling you 1o repair the R A60 Dish
Drive.

204 INSTALLING THE TERMINAL

To use the diagnostic ferminal, the diagnostic moal
masde must be entored. The drive does not respond
kevboard uniil both port select switches on the
the out position. If either switch is pushed in, the drive is in
the available state awaiting a command from the control-
ler,




comnests 1o t"f driv i

t the top of the ‘Yi(}iidim

iz Terminal Conngction




DRIVE--RESIDENT DIAGNOSTICS 21

Once the cables are connected properly, key ina CTRL C

{/*C} on the terminal keyboard. The terminal responds to
the 7*C with the following diagnostic prompi.

LRABO COMPLETED
RAGL TEST »

Upon reception of the diagnostic prompt, festing may now
be run by keving in any of the diagnostic commands,
These commands are described in the following para-
graphs.

3315 DIAGNOSTIC COMMAND SELECTION

The RAGO Disk Drive has six internal diagnostics that will
check out the status, recalibration, and seeking capability
of the drive. Table 3-1 lists the codes and names of the di-
agnostic fests.

Table 3-1  RAG0 Diagnostic Codes

Test

Cade MName

01 Get Status

02 Recal

D3 Incremental Seek
04 Random Scek

05 Seck

06 Toggle Seck




2} b} 4]

VE-RESIDENT DNAGHOE

£et States Command
get status command gives the status of the RA6D Disk
fals command il ¢ hwk HE if the
tesi, key :

HiC

{:F!ﬁ/r
craticn or if an error exists. T

code 81 after vou have rece

ARAB) Compleied
RAGE Ta=1 » 01<4CR»

Upon successful completion, vou will receive the following

if an error coours, you will receive the fallowing response;

RABE 01 ERRE Xi&*

hiex error oode which is lisied in
ihis manuzl,

ecalibrzd ‘Qe:ai {emm&nd
Lo ini‘ra”* {Re

nsangd ailows
riing from
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Upon suceessful completivn, you will receive the following
YESpOBES!

IRABO Completed
RAGD Test »

it an error occurs, vou will receive the follewing response;
RAGE Tesi » 02 Err XX*

* XX will indicate the hex error code which is listed in
Chapter 4, Table 4-2 of this manual,

3153  Incremental Seek Command

The incremental seck cominand will incrementally seck
ane cylinder a1 a time until the maximum cylinder number
s reached. This command allows you to check the drive
capability to perform one cylinder seek. To enter this test,
key in the code 03 after you have received the diagnostic
prompt. This test will run until an error is detected. To tor-
minate the test, type in a control € (NC).

IRAGT Completed
RAGD Test » 034CR>

Upan successful completion, you will receive the following
response:

IRAEY Completled
RAGD Test »

1f an error occurs, you will receive the following response:
RAGO Test » 03 E£rr XK*

*X¥ will indicate the hex error code which is listed in
Chapter 4, Table 4-2 of this manual,



¢ 1o any
vou hay

LRASE Completed
RAGE Teszt » J44C5

noledion will 1

mﬁ ’1(:“ CTIGET C
(na.“eﬂ 4, Table 4-2 of this manu

You oan

si, k“y u:ihc code 05 after you h0~w-:cum1 od 1hv
0 Bre LS REeE wevad i the code D5,
desired and the

12650 Comgleted
RAGD Test > 05 space XXX zpace X<CR»
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i the hax pumber of the desired ovlinder. The valid
cylinder address is from 0 to 63F hexadecimal.

X is d@ number of the desired read/write head 1o use for

the seeh test.

iztion, you will receive the following

P ARABO Completed
RABD Test >

I an error occurs, yo

L

= which is listed

(WS vcm g:a
i m}a;“ Dw

ARABD Completed
RABY Tesl » 06 =space XXX<GR»
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sive the following

ceessiul compiati

[ ]

L prompi




INTRODUCTION
chapter dis

5 the RAG0 fault isolation proced

1t also describes the troubleshooting aids used by the RAGD

2 RAG TROUBLESHOOTING AIDS

Tne RABG has several trouble
aze as follows:

#® Pront pansl fauk codes

lusde the front panel fau )
ables, the power supply tables, and a fault isolation

woting aids

ST

. Twao of them

fight configuration and the hex code of the Hights
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4.2.2 RASY Error Messapes ;
of ‘uble 4-1 for the RASO ervor messages, Table 4-1 shows the error code, front panel fault
code, & deseription of the orror, and the most Hkely fatling FRU. The ervor codes are displaved
on the band-held terminal when internal disgnostics are run or sre printed out on the svstem
console when running host diagnostics. The front panel fault codes are displayed on the front
panel lights. ‘

Replace Tables 4-1 and 4-2 in the existing RA6O Maintenance Guide (AA-MBSOA-TCY, with the
following table:

Table 4.3 HAGH Error Mo

ERROR  FRONT i MOST LIKELY
COBE PFANEL  DESCRIPTION : FRU FAILURE
COnE

08 01 Heads were not home when run command 1. Push heads home
Wwas issued : 2. Check F8O3

Dirive logic swiich

0% 01 Heads boms switch openesd dunug spinup aszeinbly
{ 4. Heads home switch

0A 01 Heads home switch would not close assembly
during uniocad i

¢ 42 Lid lock open during spinup L. Front panel module
2. Drive logic module
i1 42 Cover open during spinup 3. Front panel ribbon
: cabie
12 2 Cover or Bd lock opensd during head Kk
1K1 674 Lid not Tocked when yun command wag isstad
A ol Tests fromi panel and sevial number ROM
47 0z Solenoid release timeout
9A 02 Run switch or cover invalid at spinup
1% 0% Spinup reauired oo long o Ume i. : 1
& Power module assembly
i9 03 Motor sample would not change during spinup 3. Check spindle motor

connections
4. BSpiadie motor
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Table 4-1 RAGH Error Messages {Cont.}

ERROB  FRONT MUOST LIKELY
CODE PANEL  DESCRIPTION FRU FAILURE
CODE
24 (4 Tou long 10 acquire spindle speed control i, R/W preamp module
on head load . Drive logic module
25 04 Heads misaligned 3. Post amp/data
separator module
27 04 More than 12 sectors o sestle on wack retvy 4. Check head
failed 5. Power module assembly
&, Positioner assembly
28 a5 Too many bad servo samples during RTZ i, Pack
2. Post amp/dara
sl [£3) Too long to acguire good samples ou head toad separator module
3. R/W preamp module
2C [$2] Bad servo samples during RTZ on head load 4, Drive logic module
5. Heads
2D i Bad samples during bnear mode B, e from preamp
module to data
F 05 Off track in linear siate separator module
06 No pack in drive i. Check tu see if pack is
e drive
2. Drive logic module
41 08 Retry on seek due to bad servo samples, I, Pack
retry failed 2. Post amp/data
separator moduie
43 08 Retry on seek due to bad guard band flags, 3. R/W preamp module
retrv failed 4. Dirive logic module
%, Heads
45 08 Retry on seek due 1o bad position polarity
retry Faled
&7 08 Retry on seek failed due to wrong gray code
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Table 4-1 RAGO Error Messages (Cont),

ERROR  FRONT i MOST LIKELY
CODE PANMEL  DESCRIPTION FRU FAILURE
CODE

48 o9 Lost serve samgples 1. Pack
2. st ampsdate
B Aty i o
3. R/W preamp
4. Drive logic module
5. Heads
by QA Too loug for heads home switch to open I. Shipping pin or head
on head lead locking screw not

rengoved
2. Check
I Hesds home switch
assembly
4. Power module assembly

OR Bad serial ROM 1. Replace front panel
2. Drive windule
3. Front panel ribbon
cable
81 L0 Iniis and tests front panel 1. Drive logic module
I 8D module
82 i Checks processor registers 1. Post amp/data
separator module
#3 i Tests WAM O 4. From panel
5. Backplane module

84 10 Tests ROM 0
85 10 Tests ROM 3
S i Tests ROM 7

2 0 Yerify ROM version mumbers

&y i Tests the 3D1 olear interface bit




£y
*

32 FAULTISOLATION

Table 4-1 BAGO Error Messages (Cont.)

ERROR  FRONT MOST LIRKELY
CODE PANEL  DESCRIPTION FEU FAILURE
CODE

T T AT Y AN e e

it £1] inits the UART

20 10 Tests the 8155 timer

Post amp/data
separator module

i8] Tesis vhe slave conirol port 4. Backplane module
kg it Slave diagnostics
iy 114 Command available or slave done already )
set when fseuing & new slave conumand 3
91 i0 Slave commiand received timeoul on opcode '
92 1w Slave attention timeout 1. Drive logic module
2. 5D module
93 10 3. Post amp/data
) ) ) ) seprater modnie
Q4 10 Slave done timeout to status {1 ms) 4. Backplane module
a4 i Slave done Umeont )
G it Slave attention timeout
By i slave done tmeowt {8 ) 1o gel s
98 10 Watchdog timer detecied master insave 1. Drive logic module
y

2. Post amp/data
separator module

3 BDF modu

4, Backelane module

x

hdog dmer &

k2
&5
o
fc
i<y
o
]
=

1y Stavie done tmeout 1o seek conmand I.

) §

A9 i Slave done imecut (0 BT command 3. Post amp/data
separator module
4. Backplane module
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Table 4-3 RAGE Error Messages (Cont.)

EREOGIE  FRONT MOST LIKELY
CODE - PANEL DESCRIPTION FRU FAILURE
CODE
AA 10 Stave response error o RTZ command
AB 10 Slave done timeout during first pass
AL 10 Command received timeout during diagnastic
stop or ASCH port command time = TODGNZ
AD 10 Slave done timeout during diagnostic
stop or ASCH port comrmand time = 1 ms
s 3 Slave dooe timeous Som get staras commnd Drive lopie moduls
: S module
(5 10 Error response 1o get status command Post amp/data
; separator module
3 1w Micro code fault errors : 4. Backplane modaule
4 ¢ Mo watchdog interrupt (processor halted)
C3 i0 Stave done timeout {ASCiH PORT)
Ch 10 Slave command received error (ASCII PORT)
<7 10 fnvalid “TT" bit
89 i Tests the S control/status register 1. R/W preamp module
e Prive iogic module
B il Tests the error registers 3. Post amp/data
; separator module
C8 1i Multi-head select : 4, SDI module
3. Backplane module
98 12 Spindle not resdy during recal command L. ST module
2. Drive logic module
A2 iz S command checksum error ; 3. Post amp/data
‘ seprrator module
A3 iz S Frame error 4, Backplang module
A4 iz ED1 command parity error
AS 12 S comanand out of range
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Table 4-1 RA60 Error Messages (Cont.}

ERROR  FRONY MOET LIKELY
CODE PANEL  DESCRIPTION PR FAILUBE
CODE
Ab iz S0 commaund length error i, 8D modele
3o Dwive togio modude
AT iz SDI error status byie was non zern 3. Backplang module
AE iz Dirive aot on-lioe 1. Drive logic module
2. EDI module
AY e Command bvies 4 & 5 are not zers 3. Post ampddata
separator module
BO 12 tmvalid group number 4. Backplane module
Bi 12 Invalid head select number
2 [ Invalid cyvlinder range
B3 12 Spindle not ready
B4 id Cantroller tmeout squals O
B {2 Spindie not ready
Be iZ Hlegal miemory region
B7 12 DD bt set
H3 12 Tried to clear a hard fault
B ¥4 ok ziro level i
2.
By ¥ Wrong subunil evror 3
separator module
B iz Diagnostic command, memory region Hi not 4. Backplane module
P 04
B i3 Diagnostic comumand, invabd parameters
LI iz Write enable a write protected drive
BF 12 Setting 57 equals &
2 iz {ovalid group nureber
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Table 4-1 RAGE Error Messages (Cout.)

FAULT ISOLATION 3§

FRROR  FRONT HMOST LIKELY
COBE PANEL  DESCRIPTION FRU FAILURE
CODE
9 13 SO transfer ervor from DC703 1. SDI module
2. Post amp/data
iy 13 Write or format when wriie protected separator module
3. R/SW preamp module
9t i3 Format when format disabled 4. Backplane moduls
aF i3 Transfer command when deive error
Al i3 Sector B/W overrun error
Al 13 Transfer command when R/W error
&1 0C Command cannot be executed with the diive 1. Divive logic meddnle
in its current state %. Front cover open
&2 o MNog-existent head or evlinder requested
with seek
63 aC Op-code was not one of the six valid
op-code
64 oc Cover was not closed when run was issued
85 0C Program error during head load
3¥ Baster miero-processor insane i, Drive logic module
“4
e
3.
4. Backplane module
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4.3 POWER REGULATOR MODULE LEDS

The regulator module has seven LEDs on the top to help in fault isolation. Five of the LEDs
are green and the remaining two LEDs are red. The green LEDs indicate normal operation and
the red LEDs indicate an abnormal condition. The location of these LEDs Is shown in Figure
4.2, Use tine chart i Table 443 o help solate power supply problems.

Y

e
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T
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REGULATOR MODULE

Figure 4-2 Regalator Module LEDs

L2088
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Table 43 Reguiater LED Fauilt Codes

REGULATOR LEDS

Faod Red  Green Green Cireen  Gheen
I8 D7 ie DS Di4 0 D13

15

1% Dig DI7T D16 DS D [ 3

b i G O G 0 £
PN }EE E CAUSES: Listed
e rf‘%‘t’raaw on re

L

n order of maost likely
alor
dale assembiy

IRE
535
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Table 4-3 Regulator LED Fault Codes {Cont.)

REGULATOR LEDS

pie D8 D17 D6 DIs Di4 D13
O 0 0 e at  least one offo---ee
POSSIBLE CAUSES: Listed in order of most tikely
Suspect a short circuit
i. Logic module shorts
2. Heat sink module

D19 Dig DI DI6 DIS D14 Di3
0 & 0 i s 1 1

POSSIBLE CAUSES: Listed in order of most likely
Suspeet short or overvoltage o +5 and —3 2
. Logic module shorts
. Check circuit breaker

Heat sink module
. Capacitor assembly
. Regulator module

1 a1 B e

e oo S i A A, SR AT e T T

DIo Mg DI7 DI D5 Di4 D3
G i1 G 1 i ¢ 0

POSSIBLE CAUSES: Listed in order of most likely
Suspect shorts to =15 v
. Logic module shorts
. Check cirenit breaker
. Heat sink module
. Capacitor module
. Regulator module

[ SN PO o
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g
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TCGR LEDS

Listad in order

. randide
3. RML iatoy module
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L 4
COE, TABLE &1

I 5 REPLAGE RRU

GO 73
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cé4§ F%Em"k § Tvgw §"t tibiﬁ?ﬂ’z

: J*m ,‘;1
¢ -d() not oocur o<

z,t,ﬂ, Ao

) msiic! .,a-,;;is wiil mhcr
ght by the drive intemal diag-
srostics and yesuit inoan erro

psézysif: L or sotiwig
light the fanlt lan

cates that there 13
l,m'e if the E‘ LII ?
2 10 block 6 to check

E“h is on. it
fHon w hzr. the RAGD e
i Jl 500, 2o o Block 3. (therwise
the power supply.

Assuming that © 3’ ]
AULT buiton to ut-m?n he hfs:‘;?\l!’ﬁg fault ide
f(# e m i as. This blinking

ok Up The Fault Code
be fﬁufﬂ in’ i
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4,4,5 Block S - Replace The Failing FRU

ce the most likely failing FRLU indicated in Tabks 4-1.
than one FRU can be the cause of a fault code,
1y is listed ways replace that FRU first,

4.4.6 Block 6 - Check Power Supply LEDs

if you have a selid fanlt and the front panel FAULY
does not come on, two possible causes are a bad hig
or a power supply problem. Perform a front panel |
fy pushing in the FAULT butten. All the front panel lights
should stay on as long as the FAULTF batton is held in.

if no lights work, open the rear of the drive and s.ﬂ‘." k the
power %L‘ﬂgx‘* LEDs am zm. rcuuimcs mwc,ulc t“'i. 4-2
shows the
of these LEDs in T 4%)“'4 3t wcriﬁ‘asmm it i*r pow y
is at fanle. If Table 4-3 does indicate a bad voliage supply,
check 1o see if the thermal circuit breaker for thal supply
voltage has tripped. There are six circuit breakers located on
top of the transformer assembly. Figures 4-4 and 45 show
the location of these circuit breakers for both the old siyle
snd the new sty formes asserablies,

*!p;&?\f

if the fault light is not on during th i binck 7

e Jamy test,
1o run the drive-resident diagnostics,




Figure 44
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Location of Cireud
yie Trax

CZ-ysn
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f/
23| L:-"-'\fi £
s CZ-0871

Fignre 4-5 Locstion of Circuit Breakers
(New Style Transformer)

4.4.7 Biock 7 - Run The Drive-ResidentDiagnostics
There are six drive-resident diagnostic tests that can be run
with the feld s and held termunat (HHT), Refer w
Chapter 3 of this manual to run these tests. These tests can
snby be rn if the drive is placed off-lise (both Port A and B
buttons out).

Normally, consult with the system manager before placing a
drive oft-line to ensure that the disk information & not
required by the operating system software. However, since
this block is entered through a solid fault, it is assumed that
RASD disk information is unavailable to the operating sys-
ferm.
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4.4.8  Block # - Did The HBT Invoked Dingnasiic Tests

,‘: Ri{ KX promp
! '—spai if an error code display is
fock 9 for deending,

4.4.9 Block 9 - Look Up HHT Ervor C adc

nsws that yc; f;ntc%'?l( dan

iress test checks out

fruns the drive

' 5: The ma xu,al mt”rv"*mna*; i€

&

Y ST A e [ ——
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4,411 Block 11 - Did Test | Fail?

Since test 1 is a UDASO diskless test, any failure indicates a
VDASG problem or possibly a host CPU problem. If test |
prints out an ermor message, go to block 12 to see fmw 0
interpret it I test | does pot fail, theo go w block 1

4.4.12 Block 12 - Look Up UDAS0 Error Code
A failure during test 1 is indicated by the CZUDC printout
shown below

SULC DVE FTL ERR 00095 ON UNITY 00 78T 007 SUB 002 #O: 023710
UDA INITIALIZE ERROR

YDA RESIDENT DIAGROSTICE DETECTED FAILURE

UDASA BEGISTER » 106040

The last line of the ervor printoust shows the contents of the
UDASD UDASA register as 1006040, The UDASA
code 106040 indicates that either the UDASG madule
M7161 or M7485 is at faslt

5101, \.he U;;A:O, C(}ﬂﬁibt&s of YW‘ hm hubm 'nosf'
M7161 and M7162. The su,md w:mn”, the UDAS

m 16K,
wmpers mr mrang 1,!?6!%;[5
of lu. UDIAS0A have been ¢
respectively.

delays. The aumbers
hanged to M7485 and M7486

NOTE
MNever intermix the old UDAS0 and the new
UDASSA modudes due to incompatibility.
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4.4.17 Block 17 - Decode Status Byte 15

When present, byte 15 will contain a two hexadecimal digit
error cade. This is the same drive error code that the drive-
sesident diagnostics report through the band held tenminal,
For example. byte 15 of the status message confains a drive
srrer onde of 900, The error 2an be decoded by refernag to
Table 4-2.

The error code 9C in Table 4-2 is described as an SDI trans-
fer error from the DOCT03 chip, Takle 42 also wdicates
which FRU is the most likely failing module. ln this case, it
fists the SDI module as the first most likely failure and the

post amprdata separator module as the secand mast likely
”dimff.:.

After finding the error code in Table 4-2, replsce the most
tikely FRU first. Go to the second FRU ml} if the first does
not correct the probfem.

if status byte 15 is upavailable, rely on help from the sob-

syster diagnostic error messages described in block 18 or
in the ERROR LOG or SPEAR {Standard Package for Ereoy
Analysis and Reporting) information dessribed in blocks 19
and 22, respectively,

4.4.1%  Block 18 - Look Up Subsystem Error Messages
This blosk assumes that when vou run the EVRLA or
"ZUDC diagnostics, one of the five diagnostic tests priats
anta mh&y&{wa SITOT message.

4.4,1%  Block 19 - Examine Error Log

Ne atempt is made here to teach the field engineer how to
run the error log program. It is assumed this information is
available or can be accessed through an operator who runs
error log reports, Traming courses ave available for that pur-
pose.
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o o cnn be i"‘d\’e‘
under part pumber
wep card summarizes the 5t
s, and provid

dable, consudt the oper f?ﬁg, syster man-
ission 1o run the bilb‘s\ui(ﬁ‘ : 5
A temporary dmesut ¢

will involve

4.4.23 Jock 23 - Did SPEAR Pick Out A Bad f«m‘*
if the SPEAR ;‘T@;—Zf&ii’ {id not ;’)lux cut A fmiw

VA ‘ih ‘h‘ ope

u;n: w;th the wxxun larmg‘,r bdu:c taking the 11
1 o] em may depend on the JzaL i
fora sya*“m nmgge or back-up fle.

After approval is received, place the suspect disk aif-tine by
ing WS o fu' fr«m :3{ 13‘1{’ ﬁ

7.

‘i
24.

f the SPEAR progism sug

i
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2.4.24 Block 24 - Replace The FRU Sugg
=PEAE

em manage:
o s al

Manager Approvs

emove the digk
n depends on the di
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